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TRANSGENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 s a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There 1s portamento. pitch bending, a VCO with shape and pitch
modulation. a VCF with both low and high pass outputs and a separate dynamic sweep control. a noise generator and an ADSR envelope shaper There is also a slow oscillator a new pitch
detector. ADSR repeat, sample and hold, and special circuttry with precision components to ensurk tuning stabihty amongst its many features

The kit includes fulty finished metdlwork fully assembled soiid teak cabinet hiter
sweep pedal professional quality components {all resistors either 2% metal oxide or
V2% metal tam!) and it really 15 complete — nght down to the Iast nut and bol and
last piece of wire! There 1s even a 134 plug in the kit — you need buy absofutely no
more parts before pluqqing m and making great music! Virtually ali the components
are on the one professional quality Libreglass PCB printed with component locations
All the controls mount direcily on the main board all connections to the board are
made with connector plugs and contruction 1s so simple it can be buiit easily in a few
evenings by almost anygne capable of neat solderng! When tiished you will
possess a synthesizer comparable in performance and guality with ready built units
selfing for between €500 and £ 700!

COMPLETE KIT
ONLY

£172.00 + vAT!

Comprehensive handbook suppbed with all complete kits!
This fully describes construction and tells you how to set up
your synthesizer with nothing more elaborate than a
AU HEAEE ) 9 (e ) e Cabinet size 24.6''x15.7"'x4.8" (rear) 3.4" (front)

”fW' THIS MONTH’'S FRONT COVER FEATURE!
Another superb design by synthesizer expert Tim Orr!
= TRANSGCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

Like all of our kits the TRANSCENDENT DPX really 1s complete — fully fimished metalwork. sold teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc —
evena 13A plug! Being digitally controlled the DPX may be operated by computer and the kit also includes a COMPUTER INTERFACE SOCKET!

POWERFUL
DYNAMIG!
CHORUSING!
VIBRATO!
PHASING!

HARPSICORD
HONKY TONK
PIANO!
STRINGS!
BRASS!

e
S

Panel size 19.0"'x3.5''. Depth 7.3"

COMPLETE KIT ONLY £365.00 + VAT!
CHROMATHEQUE 5000 °“"cfricvs'svsrem

COMPLETE KIT
ONLY

£49.50 + vam!

Cabinet size 36.3''x15.0"'x5.0" (rear) 3.3"' {front)

This versatile system featured as a constructional article iIn ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with indrvidual level controls on
each channel Control of the ights 1s comprehensive to say the least You can run the unit as a straightforward sound-to-light ar have 1t strobe all the ights at a
speed dependent upon music level or front panel control or use the internal digital circuitry which produces some superb random and sequencing effects Each
channel handles up to 500W and as the kit 1s a single board design wiring 1s minimal and construction very straightforward

Kitincludes fully fimished metalwork tibreglass PCB controls wire etc — Complete right down to the last nut and bolt!

o R D E R l N G l N Fo R M AT' o N ;\llckéts also avalla‘ble as r.c:epém«)te packs 1:3 g
AND MORE KITS ON PAGE 8 rices in FREE CATALOGUE o1 ot #1¢)
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SEMICONDUCTORS - COMPONENTS

107 €0.23 | BOITS £0.81 | BFYS0 £0.10 | TIP955 £0.65 | 229266 Type  Price Type  Price Type  Price
AC113 £0.06 | 80180 £0.81 | BAYSI £0.18 | TF30S5 £0.54 | ZN2926Y 7400 £0.10 7427 €0.28 7413 £0.27 74110 £0.39 74166 £0.84
K115 €027 | BOIBY £0.92 | BAYR €0.18 | TISQ £0.24 7401 €012 7428 €0.28 7474 €027 74111 £0.63 74174 £0.70
K17 £0.43 [ BDIR £0.97 | BFYS3 €018 | TiSH €0.20 | 2M7RBA 7402 £0.12 7430 £0.12 7475  £0.31 74118 £0.86 74175 £0.67
KN £019 | BOIBI £1.03 | BiP1Y 0.4 2K29268 7403 £0.12 7432 £0.24 7476  £0.27 74179 £1.27 74176 £0.63
121 £0.25 | BOIB4 £1.19 | BP0 41 | uTes €02 | 200 7404 £0.12 7433 £0.32 7480 £0.48 74121 £0.26 74177 £0.83
K1z £020 | BOIBS 0.7y | BPI9/20 £0.06 203011 7405 €092 7437 €0.23 748t go.92 74122 £0.42 74180 £1.62
ACI25 £0.28 | BOIBS £0.73 | BSXZS €1.57 | Zx107 €011 | 2u3083 7406 £0.24 7438 £0.23 7482 £0.73 74123 £0.43 74181 £0.83
ACIZG €17 | BOIBY €081 | 83x19 £0.19 | ZTX108 0.1 3054 7407 £0.24 7440 £0.13 7483 £0.63 74136 £0.58 ‘74182 £0.76
127 €020 | 80188 £0.81 | BSX20 0.9 | 100 £0.11 | 2N30S5 7408 £0.14 7441 €0.54 7484 €0.95 74141 £0.59 74184 £0.76
Kz £0.20 | 80189 €0.64 | BSYZS €017 | ITX300 £0.04 | 243391 7409 £0.14 7442 €0.43 7485 £0.73 74145 £0.58 74130 £0.73
K128k £0.35 | BOI9 £084 | BSYZE £0.17 | ZTX301 £0.14 | 2M3301A 7410 €0.t2 7443 €076 7488 £0.24 74150 £0.73 74191 £0.67
K13z €032 | BDI%S €0.97 | BSYZT 017 | e €0.18 | X3392 7411 £0.18 7444 £0.76 7489 £1.84 74151 £0.52 74192 £0.65
K134 £0.30 | BDI% £0.97 | BSY2n €007 | ITX303 £0.18 2K3383 7412 £0.16 7445 £0.70 7490 £0.34 74153 £0.62 74193 £0.83
LAk £0.24 | 80197 €1.03 | BSYZ9 £0.17 | ITX3p4 023 | 203 7413 £0.26 7446 £0.85 7491 £0.89 74154 £0.88 74194 £0.67
A1l £0.24 | “80198 £1.63 | BSY3 021 | ITX330 £0.17 | 2%3385 7414 £0.54 7447 £0.52 7492 £0.38 74155 £0.54 74195 £0.65
AC1IK €052 | 60199 £1.07 | BSY3H £0.21 | ITxse0 £0.14 | ZM3402 7416 £0.28 7448 £0.80 7493 £0.32 74156 £0.54 74195 £1.13
N2 £0.08 | 80200 £1.07 | BSY& 0.3 | TS0l 14 | 2D 7417 £0.25 7450 £0.12 7494 £0.81 74157 €054 74197 £1.13
K14 £0.08 | BD20Y €0.06 | BSY4I 0.3 | IT6e 018 | 2 7420 £0.12 7451 £0.12 7495 £0.54 74160 £0.63 74198 £2.00
AC151 £0.08 | BO202 €0.06 | 8SY5I £0.27 | ITX503 €004 | 2n3405 7421 £0.22 7453 £0.12 7496 £0.54 74161 £0.67 74199 £2.00
153 €023 | 80201/ 8SY95 £0.14 | ITXSOA €028 | 2K3414 7422 £0.17 7454 £0.12 74100 £0.92 74162 £0.67
AC154K €025 | 202mp €184 | B5YSA 004 | ITXS31 0o | muis 7423 £0.23 7460 €0.12 74104 £0.42 74163 £0.67
K154 0.2 | 80203 €0.06 | BAYI9 inAs | ITX550 £0.18 | 2M3416 7425 £0.20 7470 €0.27 74105 £0.41 74164 £0.73
K155 £0.28 | 8024 £0.08 | BUIDS £1.51 ;7 7426 £0.28 7472 £0.22 74107 £0,26 74165 £0.73
AC156 €021 | 80703/ BY105/02 €291 | 26300 £0.24 | 23614 = :
AC157 €0.11 | 2imy £1.84 | BUZM £1.5) | 26302 £024 | 2M%I15 cmns Ic
:ccllg: €011 | 80205 £0.06 | 8U205 €151 | 230 £0.24 gm S
£0.11 | ‘BOZ06 £0.06 | BUZ08 £205 | 76304 £0.32 Type ;
A167 £0.28 | 80207 £1.08 | BU208/02 £2.43 | 26306 €043 | 23702 CD4000  €0.15 Type .  Price  CDAOSO  £0.45
CD4017  £0.81  CD4030 £0.52  Cp4054  £1.19
AC168 €0.41 | BO20R £1.08 26308 €03 | 2 CD4001  £0.16 CD4018  £0.92  CD4031  £2.16 oo .
169 .14 | 022 sl | £z 04 | 25300 03 | M3 CD4002 €017 (D419  £0.45  CD4035 €108 cosocs  oues
K7 014 | BOZZS £0.51 %339 €022 | 27 CD4006  €0.99  Cps020 £0.97 (D403 €103 cosdes  cote
176 £019 | BOZX £059 | WATIO0 0.21 | 26330 €019 | 23706 CD4007  €8.18  (pa02i  £0.87  CO4040  £0.95  coaoco o1
AC1 76K 01 | 8023 £052 | MATIOI £022 | 26344 £022 | 243707 CD400B  €0.89 (04022  £0.87  CD4041  €0.82  Codari  Loim
A1 £0,10 | 80234 056 | WATIZD €021 | 26345 01e | 38 CDA009 €049  (Da023  £0.16  CD4042  £0.78  coa0rs  £ovs
Kire £0.10 | BO235 0.5 | WATI2I €022 | 26371 £0.19 | 2M3708A CDA4010  £0.52 7 - b
CD4024  €0.70  CD4043 £0.95  CD40B1  £0.18
ACI80 £6.10 | BO2% €8.63 | W80 fipe | %3718 £0.13 | 20109 CD4011  £0.18 CD4025 £0.18  (D4044  £0.88  CDA0B2 €019
A 180K €0.10 | 80237 £0.58 | MBI €003 | %3n fa1g | 2370 CD4012  £0.17 ; ; . ;
CD4026 £1.30  CD4045 £1.51 CD4510 £1.07
K181 £0.17 | BDZ38 £0.85 | MU0 €.0 | 2834 €019 | M7 CD4013  £0.45 CD4027 €058  CD4046 €140  CDAS1I  £1.0%
KI8IK £039 | BOZ3 £0.54 | Mig) €124 | 26377 035 | W32 CD4015  £0.82  (ps028  £0.73  CD4047  €0.84  CD4516  £1.08
Ac187 £0.17 | BOZ4GA £0.54 | MJEMD £0.49 | 76378 019 | 2M3173 CD4016  £0.45 CD4029 €0.92  CD4049 £0.45  CDAB1E €108
ACISTK 017 WE3TD s | %331 019 | 203819 - - Gl
188 .17 | BOX3 £238 | WEN £0.65 | 26302 £0.19 | 243820
AC188K £0.27 | 80Y11 £1.40 | WIESD £0.49 26401 €635 | 23821 LlNEAR Ics
AcYi7 €028 | BOYI7 E184 | MES21 €070 | 26414 €835 | 23k
ACY1 £0.49 | BOYZ £0.08 | MJIEZ95S 07 | %417 0m2s | 2M3%3 Type Price Type Price
Y1 £0.10 BOXT? £0.97 MIEIDES £0.85 213904 CA3011 £0.90 (M3g1 £0.33  MES36 £2.99  UATAIC £0.27 TBASAD £23%
ACY20 £6.10 | BFI15 E0.24 | MJEIAO £0.56 M388 £0.39 243905 CAX14 €£1.52 N304 £1.73  NESS0 £ 121 £0.27 TBABIOS  £0.84
ACY2) 010 | BFUIT £0.54 | WPBII3 056 | 2M38A £0.60 | 2M3906 CAXIS  £0.73 LM308 €112 %55 €026 I €0.22 TBABID  £1.10
AYZ2 €0.10 | BFIIB €084 | WFIO2 £0.90 | 204 £0.22 | 2W4058 CA2  £1.91 LM309 €1.62  NESH6 £0.65 UATATC  £0.67 TBASZ0  EM79
acvzr £0.10 BFINY £0.84 MPF104 £0.38 ;524 £0.43 2M4059 CA3028 €0.90 MI20-5¢ €162 NESES £1.35 17141 £0.67 TBAR200 £2.81
Acv2s £0.24 | BR2R2 £0.56 | WPFIDS €038 | 2827 (0S4 | 20060 CAMRS 157 LM320-12Y €162 MESGG €169 UAT4B £ TCAI0S €228
Y29 024 | BFI23 £0.68 MPSAQS £0.23 2598 .43 2W4061 CA303 £1.12 UM320-15V  £1.62  NESET £1.91 12148 £0.39
ACY30 £06.12 | BFI2S £0.50 | MPSADG £0.23 509 £0.50 24062 CA3042 £1.69 LM320-24v £1.62 UATOZC £0.52 148 £0.39
A3 £0.12 | 8127 £0.60 | MPSASS €0.23 | 6% £0.14 | 2n4284 CAIM3  £208 £0.96 72102 €0.52  SN7606013 £1.97
AY34 £014 | BRIS2 WPSASH 023 | 2697 £0.13 CAIUE  €0.79 LM38I £1.63  UATR .28 SNI60Z  £1.97
Y35 £0.10 | BFI53 £027 | ADI2D [TX1] M698 013 2M286 €A3052 £1.00 (M3900 £0.85 (WA708 £0.20 SNTBNG £1.69
ACY36 £0.10 | BFIS4 £0.24 W6%9 €035 | 2M287 CA3SA  £1.24 NI £0.96 12709 052 SNIGIIS  £2.14
ACY4D £0.10 | BFISS .38 | 0019 092 | 2106 A1) | 2ma288 CA307S  £1.69 MCI304  £2.04  T09P €028 SN6560  £0.84
Y4l £0.10 | BFI56 032 | 0070 £200 | 247064 €013 | 2mzee CA30B1  £1.69 MCI3I0 €107 UATIOC €045 SL4IMA €219
(R €0.10 | 86157 €032 | 0022 £0.62 | a0 £0.52 | 24290 CAXMS €225 MCI3IZ  £2.14 72710 €034 TMSS08  £0.38
€010 | BFISQ 032 | 0023 €182 | w08 015 | 221 £4.05 MCI3S0 €135 WAIIIC % TMGIA  £2.25
130 £6.29 | BIS 0.3 | 0024 £1.46 | M 032 A3 €214 MCIS2 €157 210 £0.3% TME2IB  £2.81
D14 £0.41 | BFIG0 0.3 | 0025 £1.08 | 20117 f0.32 | 2M4293 CA3I0 €100 NCI4GS €319 UNIZD €049 TAAGGI  E£1.89
D142 €018 | BFIE2 0.3 | 0C26 £1.08 s £0.27 2321 CA3140 €076 MLI4% €90 12 €0.48  TADIOO £1.46
AD143 €018 | BFI63 034 | 0028 088 | MN& £0.54 | M9
AD14¢ £0.17 | BFIGA £0.54 | 0029 €103 | W% £0.31 M5135
ADI6Y £0.18 | B8F165 €0.54 | 0C35 €097 | 2M127 £0.31 W51 DInD Es
mg a2 £0.30 | BF167 £0.27 | 0OC36 £0.97 2743 £0.22 g:gm 1 Price = Price
/ £0.31 | BFIT3 22 | 04l 02 | N £0.2 {
G| wih  oa (X oma | e G | L e e R w s R e
SCAIg] 31T SO28RRROCE E0.28] 2518 maz | D MIZ8 008 BYI0S €023 BYZIZ €048 OA3l £0.11 ’
prlled c10p, BLi70 £0-285 gR0cts 02 har | e AYD 010 BYIle 023 BYZI3 D43 OA%S 0.0
Kl 8474 19 £0.30) oo | [ OISR §Nze WIS file S hze BB mad M e
LAl £0.17 | BN €32 | 0cnl s [ a3 €0.19 | ZWSAST BAIOO 11 BNZ fo1s 81T 0,38  0AZ00 0.09
il £0.17 | BFI8) 0m3z | KR 026 | MMUE €0.43 | 2458 ¥ {
BAID2 £0.34  BYIZT €0.17 BYI18 £0.38  0A202 £0.08
M11S €032 | 8F1B2 €032 | oM €028 | 232 .19 | W49 BAI4S 018 BYIZ8 017 BYIIG 03 SO0 £0.06
AF124 £0.32 | BFISY £0.32 | 0C75 £0.32 | WA £0.16 | 2M855) i Y
BAYSA £0.03 BN £0.18  0AS €054 5019 £0.06
W125 £0.41 | BFIB4 €0.22 | 076 £0.30 | 2M13@ £0.19 BAISS @015 B3 oAe 037 N4 .08
126 £0.41 | BFIBS w22 | oK €054 | M4 €019 | 2W6121 8173 €0.16 BN33 £0.23  OA4T £0.09 MN3dA £0.08
w121 £0.22 | 8618 £0.29 | 081 £0.24 | 2M1305 £0.19 | MW6122 P e s e oe Wt 08
139 £0.22 | BFI87 €028 | 00810 0.2 | 241306 £0.27 BAXI2 €008 BYIT6 084 OATS 1 IN9IE £0.08
M1 €022 | BF1%8 £0.43 | 0082 0.2 | MW7 ga.27 | 25301 BAXI6 €008  BYZ206 . OABY 11 448 £006
N179 .11 | 819 o1 | ocszn 032 | wxe €032 | 282 32 :
AF180 011 | BFISS €0.01 | 083 £0.28 | 2NI309 €032 | 233024
K181 .11 | 8196 01 | ose 04 | M5 0 | 2539 TRIACS
N 186 €0.16 | 8e197 €04 | 00133 086 | MI6I3 €022 | 25304
NZN 16 | 8r1%8 €016 | 0C140 086 | 271l 02 | 25305 2 smp TOS5 Case ) 6 amp
£0.15 | 86199 €016 | 0C169 038 | Zm1889 €049 | 25306 Volts No Price  Volts No Price
::I‘g .14 :;g £0.32 &m £0.38 ;u:g m;; ;ssgg} 100 TR12a/100 £0.33 100 TR16a/100 £0.55
£1.01 £0.39 ) £0
wse | s a9y | oczem a4 | e e | 282 ZOORIIR)i 220220 oy ZOORINIR) £ oo tD A
mgg 0.5 | Br224 €019 | 00201 £1.09 ;uzm £0.76 Zzgggl . 0 a 2
£0.65 | BF240 £0.19 | 00202 £1.30 2160 £1.08 10 am €
Asvzs £0.59 | Br24l .19 | 00w €092 | N2132 €0.4) | 2534 Volts b No Price \1,0 ,’"p N Pri
ASY29 €0.65 | BF2M4 034 [ 00204 £0.97 | MW 041 | 28325 100 TR110a/100 €0.83 Olfp o fice
ASYS0 €0.16 | 8F257 €0.27 | 0C205 024 | M9 £0.41 28326 ad . 400 TR100a/400p £1.21
ASY51 €0.16 | BF258 £0.27 w21 £0.24 28321 200 TR100a/ 200 £0.99
ASY52 €0.15 | BR2SA £0.38 | P34GA £0.38 | 22218 £0.24 400 TR100a/400 £1.21 DIACS
ASYS4 BF262 068 | Pagr €049 | 2x2218A w22 | 40311 £0.41 BR100 £0.20 D32 £0.20
ASYSS £0.85 | 8F263 £0.68 m2219 €022 | 41813 £1.: ) )
g;z €0.65 | BF2TD £0.39 | A200088 £270 | 2218 028 ﬁ:g E::L g
€065 | 8271 £0.M | R20100 2.8 | oz 0.2
bribs beare £ase 22221 2 | 403 s ORDERING Do not forget to state order
€0.54 | BF2T3 €841 | STI £0.16 | 2W2221A £0.24
e foae | sFn | B 023 | w22 w2 | o s number and your name and address.
€0.70 | BF3Z4 £0.39 w22k €0.22 £0.
wiie w70 | BFA% €032 | Tces 033 | 202268 iy | e £0.96 V.A.T.of 8% and 12%2%
[y 076 | BF3Y 0.3 | TCes €0.39 | 2NZ369 £0.15 £0.39 ; i
foss | # 041 | TP 043 | 2N 1S | 40361 €039 All prices include V.A.T. at the appropriate
8c107 €039 | BRST €040 | TIP29B €045 | 2nA1 €0.27 | 40362 £0.41 rate
SC107A BFA5S €040 | TIP2C €048 | 2412 027 | W40 049 ]
801078 £0.06 | BAS €0.41 | TIP30A €043 | 206 £0.51 | 4M407 £0.38 P&P: 35p unless otherwise stated.
BCIOTC £0.43 | BFs4 £0.34 | 11P308 €0.45 | a0 £0.24 | 40408 £0.56
BC108 £04) | 8596 £0.32 | Tir3oC £0.48 | 2m2112 €024 | 40409 £0.81
501084 £0.38 | BFRIY 026 | TIP3IA £0.43 | W27 £0.24 | 40410 £0.81
BC1088 £0.30 | 8RO £0.28 | TI31B £0.45 | 22904 £0.19 | 40411 £2.76
8C108C £0.99 | BFATY £0.32 | ne3ic £0.48 | 2H2904 £0.23 | 40430 £1.03
8109 £0.39 | OFRSO €0.32 | TIPaZA 043 | 2905 €019 | 4047 £1.73 .
8C10%4 £0.39 | BFX29 024 | s £0.45 | 2M2905A 022 | W04Y £0.76
21098 BFX30 £0.32 | TIP3 €048 | 2K2906 £0.17 | 40495 £0.86
BC109C £0.86 | BFIBA €8.24 | TP4IA £0.48 | 2K2906A 021 40512 £1.46
:gm £0.06 | BFX85 m.zg' TIP4I8 050 | m2907 €022 &9; Eﬁ;
€0.65 | 86X86 €027 | TIPIC £0.52 | 2M2907A £0.24 3
Soils e 2 | e coasll Raco) 87 DEPT.ETI8, P.O. BOX 6, WARE, HERTS.
z::; £0.72 | BFXB £0.24 | TiPAZB £0.50 | 22924 0.17
£0.72 BFX9Q £0.62 TIPA2C £0.52 22925 £0.17 SHOP 18 BALDOCK ST., WARE, HERTS
AT OPEN 9 t0 5.30 MON—SAT
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PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!



BOOKS AND COMPONENTS

BOOKS BY BABANI

OPTO-ISOLATORS

Isolation Breakdown — Voliage 1500 — continuous fwd current 100mA
CiL74  Single-Channel 6 pin DIP staridard type — optically coupled pair
with infra-red LED Emitter and NPN Silicon Photo Transistor

o/no. 14885 £0.50

CILD74 Multi-Channel B pin DIP Two Isolated Channels

o/no. 1498 £1.00

CiLQ74 Multi-Channel 16 pin DIP Four Isolated Channels

MEL 11 {TILB1} NPN Light Detector

©/no. 14998 £2.20

Silicon Photo Darlington Amplitier — VCBO;40v VCEO 30v VECO 10v Ic
100mA Ptot:300mW 1L Min 0.5 Typ.2mA ID 100mA nA 0.25

SWITCHES

Description No.
OPDT miniature siide 1973
DPDT standard slide 1974
Toggle switch SPST 1%z amp 250V ac 1975
Toggle switch DPDT 1 amp 250V ac 1976
Rotary on-off mains switch 1977
Push switch — Push to make 1978
Push switch — Push to break 1979
ROCKER SWITCH Colour
A range of rocker RED
switches SPST — moulded BLACK
in high insulation WHITE
material available in a BLUE
choice of colours ideal YELLOW
for small apparatus LUMINOLIS
Dmnpnon No.
iature SPST toggle 2 amp 260V ac 1958

Mlma(ure SPST toggle 2 amp 250V ac 1959
Miniature DPDT toggle 2 amp 250V ac 1960
Miniature DP DT toggle centre off 2 amp

250V ac 1961
Push-button SPST 2 amp 250V ac 1962
Push-button SPST 2 amp 250V ac 1963
Push-button DPDT 2 amp 250V ac 1964

MIOGET WAFER SWITCHES

No.

1980
1981
1982
1983
1984
1985

Single bank water type — suitable tor switching at 260V ac 100mA or
150V dc¢ in non-resctive loads make-before-break contacts. These
switches have a spindle 0.25 in dia and 30 indexing.

Description

1 pote 12 way
2 pole 6 way
3 pole 4 way
4 pole 3 way

MICRO SWITCHES

Plastic button gives simple 1 pole change over action
1970

Rating 10 amp 250V ac

No.

107
113
114
115
116
117
nsg

119

120

123
124
125
126
127

128
129

130
131

132
133

134
135
136
178

i AUDIO LEADS

pe

FM indoor Ribbon Aerial

3.5mm Jack plug to 3.5mm Jack plug. Length 1.5m

5 pin DIN plug to 3.5mm Jack connected 1o pins

3 &5, Length 1.6m

5 pin DIN plug to 3.5mm Jack connected to pins

1 & 4. Length 1.5m

Car aerial extension Screened insulated lead

Fitted plug and socket

AC mains connecting lead for cassetie recorders

and radios. 2 metres

5 pin DIN phono piug to stereu headphone

Jack socket

2+2 pin DN plugs 1o stereo Jack socket with

attenuation network for stereo headphones.

Length 0.2m

Car stereo connector Variable geometry plug to

tit most car cassettes, 8-track cartridge and

combination units. Supphed with inlined fuse

power lead and instructions

6.6m Coiled Guitar Lead Mono Jack plug 1o Mono
Jack plug Black

3 pin DIN plug to 3 pin DIN plug. Length 1.6m

5 pin DIN plug to 5 pin DIN plug. Length 1. 6m

5 pin DIN piug to Tinned open end Length 1.5m

§ pin DIN piug to 4 Phono Plugs

All colour coded, Length 1.5m

5 pin DIN plug to 5 pin DIN socket. Length 1.5m

5 pin DIN plug 10 5 pin DIN plug mirror image

Length 1.5m

2 pin DIN plug to 2 pin DIN inline socket.

Length 5m

5pinDINplugto3pin DINplug 1 & 4and3 &5
Length 1 5m

2 pin DIN plug t0 2 pin DIN socket. Length 10m
5 pin DIN phug to 2 Phono plugs.

Connected pins 3 & 5. Length 1.5m

5 pin DIN plug to 2 Phono sockets.

Connected pins 3 & 5. Length 23cm

5 pin DIN socket to 2 Phono ptugs.

Connected pins 3 & 5. Length 23cm

Coiled stereo headphone extension lead

Black, length 6m

AC mains lead for calculators. etc

Price

€1.69
84p

84p
84p
£1.48
90p
£1.18
77p

93p
£€1.10

77p
77

£1.97
5tp

DL727
RED Si

RED Two-Digit Reflecior

BP6 Engineers & Machinists Ref. Tables +
BP14 2nd Baok Transistor Equivs & Subs £1.104
BP22 79 Electronic Novelty Circuits 75pt
BP24 52 Projects Using IC741 (or Equiv) 75pt
BP26 Radio Antenna Book Long Distance
Reception & Transmission 85pt
BP27  Glant Chart of Radio Electronic
Semiconductor & Logic Symbois 80pt
BP32  Build Mewl & Treasure Locators 8spt
BP34 Practical Repair/ Renovation C/TV 95p%
BP35 ; of IC Audio F &
Power Amplitier Construction 95p
BP36 50 Cicis use Germ 7SI /Zener Diodes 75p
B8P37 50 Projects Using Relays /SCR/Triacs £1.104
BP39 50 Field Effect Trans Projects £1.25
BP4O Dsgital 1C Equivs & PIN Connection £2.50
BP41Y Linear |C Equivs & Pin Connec tion £2.75
BP42 50 Simple LED Circuits 75p
BP43 How to make Walkie-Talkies £1.25
BP44 1C 555 Timer Projects £1.45
BP4S Projects on Opto-electronics £1.25
BP46 Radio Circuits Using IC’s £1.36
8P47 Mobile Discotheque Handbook £1.35
BP4g Electronics Projects for Beginners £1.35
BP49 Popular Electronic Projects £1.45
BPS0  ICLM3900 Projects £1.35
BPS5  Radio Stations Guide £1.45
BP160  Coil Design & Construction Manual B5p
BP202 Handbook of integrated Circuits
Equivalent & Substitutes 75p¢
8P205  ist Book Hi-Fi Speaker Enclosures 75p%
BP213 Circuits for Model Raiiways 85pt
8P215  Shortwave Circuits & Gear for
Experimenters & Radio Hams 85p:
BP216 Electronic Gadgets & Gamaes 85p
BP217 Solid State Power Supply Handbook 85p
BP221 28 Tested Transisior Projects 95p:
BP222 Shon-wave Receivers for Beginners 95p:
BP223 50 Projects using IC CA3130 95p
BP224 50 CMOS IC Projects 95p
BP225 A Practical Intro 1o Dignal IC's 95p:
BP226 Build Advanced Shon-wave Receivers £1.20¢
BP227 Beginners Guide to Building
Electronic Projects £1.25¢
216 Transistors 3rd Ed £1.00
217 Integrated Circuits £1.00
218 Radio & Television £1.25
219 Electronics £1.15
220 Colour TV 2nd Ed £1.15
221 Hi-Fi £1.15
222 20 Solid State Proj. for Car £1.895
223 20 Soid State Pro). for Home £1.95
224 1101m. Circ. Proj. for Home £2.95
225 110 Thyristor Projects £2.50
226  Operational Amp. Proj. tor Home £2.50
227 110 Practical IC Proj. for Home £2.75
228  Elecrricity £1.15
229 Beginners Guide to Electronics £2.25
230  Beginners Guide to Television £2.25
231 Beginners Guide to Transistors £2.25
232 Beginners Guide 10 Electric Winng €£2.25
233 Beginners Guide to Radio €2.75
234 Guide to Colour TV €2.25
235  Elecironic Oiagrams £1.80
236 Electronic Components £1.80
237  Printed Circuil Assembly £1.80
238  Transistor Pocket Book £3.90
239 50 Photoelectric Circuits £1.80
240  Semiconducter Handbook Part 1 £5.25
241 Semiconductor Handbook Part 2 £4.28
242  Electronics Pocket Book £3.80
243 Radio Value & Semiconductor Data £2.40
244 Beginners Guide o integrated Circuits £2.75
209 Bi-PAK TTL Data Book 50p
Bl-PAK CMOS Data Book 50p
OPTOELECTRONICS
NEW INCREASED RANGE — ALL 1ST OUALITY
LED'S (diffused) )
0/no. Type Size Colour Price
1501 ARL209 (TIL209) 3mm (125) RED £0.10
1502 MIL3232(TiL21 1) 3mm (.125) GREEN £0.15
1503 MIL3331 {0P212A) 3mm {125} YELLOW £0.15
1504 ARL4850 (FLV117) 5mm {.2) RED £€0.10
1506 MILS251 (TIL222) Smm {.2) GREEN £0.15
1606  MILS351 (MV5353) 5mm (.2) YELLOW £0.15
1509 FLvi11 Smm (.2) CLEAR £0.11
(ill. Red)
SUPER 'Hi-Brite” Type
1521 MIL32 3mm {.125) RED £0.10
1522 MIL52 5mm {(.2) RED €0.10
1514  QRP12 Light dependent resistor £0.56
1620 OCP71 Photo transistor £0.35
LED CLIPS
1508/125 packol 5  125c¢lips £0.15
160872 packof 5 2clips £0.18
OISPLAYS:
DL703 7 segment D P left (.30 height) Common Anode
RED Single Digit o/no. 1523 £0.70
DL707 7 segmem D P left {0 3" heght} Common Anode
REDSm le Dig o/no 1610 £0.95
DL5627 segmam D.P. lett (50" height) Common Anode

o/no. 1524 £1.70
Common Ancde
o/no. 1511 £1.70

7 segment D.P. ight { 510" height}
ngie Digit Light Pipe

FUSE HOLDERS AND FUSES

Description
20mm X5mm chassis mounting
1%in X Yain chassis mounting
1Yain car inline type
Panel mounting 20mm
Panel mounting 1%in
QUICK BLOW 20mm
Type No. Type No.
150mA 611 6p 1A 616 5p
250mA 612 Sp 154 616 @p
550mA 613 Sp 2A 617 bp
800mA 614 8p 2.5A 618 6p
ANTI-SURGE 20mm
Type No. Type No.
100mA 622 1A 625
250mA 623 2A 626
500mA 624 1.6A 627

All 8p sach
QUICK-BLOW 1 Yain
Type 0. ype No.
250maA 631 500mA 632

Al 8p each
Type No. Type No.
1A 635 2.54 638
2A 637 3A 639

Al 8p esch

No. Price
506 £0.18
507 £0.13
508 £0.18
509 £0.22
510 £0.38

Type No.

3A 619 5p

4A 620 10p

5A 621 5p

Type  No.

2.5A 628

3.15A 629

54 630

Type  No.

800mA 634

Type  No.

4A 641

54 642

CASES AND BOXES

INSTRUMENT CASES. In two sections, vinyl covered top and sides,
aluminium bottom, tront and back.

ALUMINIUM BOXES. Made trom bright ali

Length Width Height
8in 5%in 2in
ilin 6ih 3in

6in 4%in t%in,
9in §%in 2%in

box complete with halt-inch-deep iid and screws.

tolded construction gach

NUTS AND BOLTS

BA BOLTS — packs of BA threaded cadmium piated screws slotted

cheese head. Supplied in multipies of 50

Price

£0.34
£0.27
£0.43
£0.22
£0.27

Price
£0.32

Type No. Price Type No.
1n OBA 839 £1.29 Y2in 4BA  B48
‘ain OBA 840 £0.81 Yin 4BA 847
tin 2BA 842 £0.70 1in 6BA 848
Yain 2BA 843 £0.48 Y2in 6BA 849
ain 2BA 844 £0.56 %in 6BA 850
1in 4BA 845 £0.47

BA NUTS — oacksol cadmium plale full nuts in multiples of 50
Type Price No.
0BA 355 £0.77 ABA 857
2BA 856 £0.51 6BA 858

£€0.25

BA WASHERS — flat cadmium piated plain stamped washers supplied

n multiples of 50

Type No. Price Typa No. Price
0BA 859 £0.15 4BA 861 €0.13
28A 86 €0.13 68A 862 £0.13
SOLDER TAGS — Hot tinned supplied in multiples of 50

ype No. Price Ype No. Price
OEA 851 €0.43 4BA 853 €0.23
2BA 852 £€0.30 6BA BS54 £0.23

No. Length Width Height Price
169 SYin 2'%in 1%in 80p
160 an 4in 1%in 80p
161 4in 2%in 1%in 80p
162 B5Yin 4in 1%in 21p
163 4in 2%in 2in 82p
164 3in 2in Tin 57p
165 7in Sin 2Yan £1.34
166 8in Bin Jin £1.71
167 6in 4in 2in £1.1¢
MINIATURE MAINS Primary 240V

Secondary Price
2021 6V-0-6V 100mA £1.01
2022 9V-0-9V 100mA £1.01
2023 12V-0-12V 100mA £1.28
MINIATURE MAINS Primary 240V
with two independent secondary windings.
No. Type Price
2024 MT280-0-6V 0-8v RMS £1.80
2025 MT150-0-12v 0-12V RMS £1.80
1 AMP MAINS Primary 240V

Secondary Price

2026 6V-0-6V 1 amp €270 P &P.45p
2027 9V0-9V 1 amp £2.16 P &P 45p
2028 12V-0-12V 1 amp £2.80 P &P §5p
2029 15V 016V 1 amp £2.97 P &P 66p
2030 30V-0-30V 1 amp £3.67 P &P 86p

STANDARD MAINS Primary 240V
Multi-tapped secondary mains transformers available in 2 amp, 1 amp"
and 2 amp current rating. Secondary taps are 0-19-25-33-40-50V

Voltages availabie by use of taps.

4,7.8.10.14,16,17.19, 25,31 33, 40. 26-0-25V
No. Rating Price
2031 Ya amp £3.82 P &
2032 1 amp £4.95 P&
2033 2amp £6.13 P&
2035 240V Primary0-55V @

2A Secondary £3.00 P &

SPECIAL OFFER

wvw

mw@

-
vo

P €1

2042 240V Primary 0-20V @ 2A Secondary. By removing 5 turns tor
each volt from the secondary winding any voitage up to 20V @ 2A is

eag)ly

obtainable Ideal tor the experimenter

£1.50 P &

P.86p

Ty

pe
103 — single heat sink

HEATSINKS

No. Price
873 29p

103 — double heat sink 874

Double sided heat sink 875

TO5/39 heat sink 876 15p
TO18 — heat sink 877 13p
TO1 — heat sink 878 9p

£1.29+30p P &P
£1.56+35p P &P
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[GIM[T)

ELECTRONICS

PO Box 290
8 Hampton Street

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrotytic Axial Leads
10% 10 +50% Tol
vde [16 | 25

Order Code.
Cap 015 + uF +V dc.

40

Electrolytic Can Type Order Code

High Ripple, 1EC Grade 1. Low ES.R.
Supplied complets with Verucal Fixing Clip
63 2200 4F Ripple 1A ©85°C  1.4A @ 50°C
4700 uF 286A
10000 uF
22000 uF
2200 4F
470Q uF
10000 uF
22000 uF
1000 4F
2200 uF
4700 u¥
10000 uF
1000 uF
2200 4F
4700 uF
1000 uF
2200 uF

i6v
16V
BV
25v
25V
25v
25V
aov
40v
40v
40v
v
0V
v
100V
100V

58A
98A
1.3A
46A
8.0A
12.8A
0.9A
2AA
56A
9.2A
18A
4.0a
715A
4.0A
78A

8.1A
13.74
1.8a
6.4
11.2A
17.9A
1.2A
3.3A
78A
12.8A
25A
564
105A
58A
10 9A

Cap HR + uf +Volts

166
184
222
346
175
201
264
438
168
188
231
367
190
235
376
222
346

Electrolytic Radial Leads Order Code
~10% 10 +50% Tol

uF Vde.|63

|o||s.25 3 | 40 | 50

Tantalum Bead

20% Tol

wF | Vde
0.1

0.15

0.22

0.33

0.47

Order Code
Cap PR 4 uf + Volts
6 125 |35

| \

Cap 034 + uF + Volts

2

SmowrnOOPD®

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)

MAIL

TELEPHONE: ORDER

Miniature Low Value
Potystyrene, Axial, +1% Tol., » 63V D.C. Wkg

Ceramlc Plate, Radial, Low K, 1.8pF —8.2pF : 25pF Tol, 10-330aF :2% Tok 100V D.C. Wkg

Ceramic Plate, Racial, Med K, = 10% Tol, 100V D.C. Wkg

Caramnlc Plate, Radial, High K, ~20% to +80% Tol, 63V D.C. Wkg
oF | 424 632 | 630 | 629 F 632 ' 630 | 629
100
120
150
180
220
270
130
390
470
560

FELEEE TS

820

LY LTI RNt R R R RrRs R R RN RURE U]
Y R TN FURCRC RN R )

Birmingham B19 3JR 021:-233:2400 ONLY

Order Code
Cap 424
Cap 632
Cap 630
Cap 629
+ Value
630 | 629
6

632

Polyester Radial L eads
Dipped Type, :20% Tol,

Moulded Type, *10% To!
Moulded Type,

uf 352
001
0015

PHE280 F 352

Trimmers Order Code
250V D.C. Wkg. Fiim Dielectric, Minlature

1.4 —4.1pF Cap 808 A 8
2 - BpF Cap 808 B
2 - 20pF Cap 808 C 1
5.5 — 59.5pF Csp 808 D 7

500V D.C. Wkg C004 EA Tubular Type

3.8pF
8 — 6:8pF
13pF
19.7

a6
a8
61
62

Order Code

Cap 802 3
Cap B02 6
Cap 802 12
Cap 802 18

w
BINNNDDRDPN N G

250V D.C Wkg. C2B0/352 Style
100V D.C. Wkg. 10.2mm Pitch Centres
10% Tol; »100V D.C. Wkg. 7.6mm Pitch Centres

360
8
9

10

Order Code
Cap 352
Cap 360
Cap PHE280

+ Value

PHE2BO

9

Small Desk Console — Boss Industrial Mouldings

Slope Front Console, Recessed Top
ABS Base: C'W Brass Bushes, In Orange

VERO ELECTRONICS PRODUCTS
N 59 VERQ 210694

" 1" pitch Veroboard
e

* pitch Plam Board

Tmm Atuminium Top Panel Finished Grey

Order Code
Case BIM1005 OR
Case BIM1006 OR

WI61, D96, H39 (57)
W215, D130, H47 (73}

186
268

Plastic Boxes — Boss Industrial Mouldings

Moulded Box and Close Fitting Flanged Lid
ABS Box, C W Brass Bushes, and Lid In Orange
¢ Order Code
Case BIM2003 OR
Case BIM2005 OR
Case BIM2006 OR

L1112 w62 O3 87
L150 W80 D50 115
L130 w110 D60 195

Instrument Case — Boss Industrial Mouldings
Covers \ trom 14SWG Al

Chassis Manutactured trom 1BSWG Mid Steel
Covers Finished Orange

Chassls Finished Matt Black

AN

.

Order Code

W250 D167.5 H 68.5 {Chasuis 153mm Deep)

Plastic Boxes with Metal Lids — Boss Industrial Mouldings

Recessed Top Box
ABS Base, C/W Brass Bushes. In Drange
tmm Aluminium Top Panel Finished Grey

Order Code
Case BIM4003 OR
Case BIM4004 OR
Case 8IM40O5 OR

L85 w56 D29 97
LI11T W3 Da2 130
L1681 was D53 182

Diecast Boxes — Boss industrial Mouldings
Diecast Box and Flanged Lid
Aluminium Box and Lid in Natural Finish

Ordler Code
Case BIMS003 NA
Case BIM5005 NA
Case BIM5006 NA

L113 w63 D31
L152 w82 D50
L192 W13 D61

1480 Case BIM3000 OR

1 pitch V-Q DIP Board
Spot Face Cutree
Pin (nsartion Toal for .040 type pin
05 Pins .040 {100)
SS Pins .040 1100}
B6mm Board Standotf {100)
15mm Boord Standott {100)
19mm Board Standoft (100)
Verowire Kit {1-pen, 2-wire, 25-combl

66
70/Pack
56 VERO 21078E

1

::] VERQ 21013A
122

38/Pack

38/Pack
181/Pack

21

226/Pack
375/Kit

HARDWARE
D.1.L. Sockets

8 Pin Low Profile Socket Tin
14 Pin Low Profile Socket Tin
16 Pin Low Profile Socket Tin
24 Pin Low Profile Socket Gold
28 Pin L ow Profile Socket Gold
40 Pin Low Profite Socket Gold

VERQ 210720
VERO 21076C

1 VERO 210B4E

VERO 21015F
VERO 210876
VERD 210178,
VERQ 21321K
VERD 213226
VEROQ 213230
VERO 213410

5/Pack Heatsinks

individual Tvpe for T x T0O5 50°C/W

Verowire Combs 1100)
Verowire Wire 14}

Fip Top Box, Smatl, Black
Fip Top Box, Large, Black

407/Pack
228/Pack
192
250

Small Desk Consoles — Boss Industrial Mouldings
Slope Front Console, Recessed Top
ABS Base, C/W Brass Bushes, In Orange
1mm Aluminium Top Panel Finisbed Grey
Ventilation Stots In Base

Order Code
Case BIMG00DS5 OR
Casa BIME00E OR
Case 81IME007 OR

W105 D143 H32 (56)
W170 D143 H32 [56)
W170 D214 H32 182}

206
2n
375

Al Metal Desk Consoles — Boss Industrial Mouldings
Slope Front Console, Recessed Top

Two Piece All Aluminium Construction

Ventilation Slots In Rear and Base

Choice of 15° or 30° Sloping Front

Ot White Top Panel, Blue Base

Order Code
Case BIM7161A
Case BIM7154A
Case BIM7156A
Case BIM7158A
Case BIM730tA
Case BIM7303A
Case BIM7306A
Case BIM7308A

1018
1350
1572
1823
1018
1202
1572
1823

W102 D140 H28 (511 15° siope
W165 0211 H33 {76) 15° slope
w254 D287 H33 (76) 15° slope
W356 D287 H33 {76} 15° slope
W102 D140 H2B 176) 30° slope
W165 D183 H28 (102} 30° slope
w254 D259 H28 (102) 30° siope
W356 D259 H28 (102) 30° slope

Eurocard Size Desk Consote — Boss Industrial Mouldings
Slope Front Console
ABS Case, C/W Brass Bushes, In Orange
1mm Aluminium Top Panet, Finished Grey
Order Code

W169 D127 H45 170} 375 Case BIMB0OE OR

VEROQ 21339F
VEROQ 21340G
VERO 21317D
VERO 21318J

Individual Type for ! x TOBE 10.5°C/W
Individua) Type for 1 x T03 7.2°C/W

Indidusl Type for 1 x TO126 17°C/W
Individual Type for 1 x T0220 17°CW

P.C.B. Components
Dalo Pen, Blue Ink, Slow Drying

Fuseholders

Sult 20mm x Smm f.ses
£.C.B. Mounting, Open Type
Chessis Mounting, Open Type

Panel Mounting, Screwdriver Slot
Fanel Mounting, Finger Release

Fuses
20mm x 5mm Glass.

Cuick Biow, Renge 100mA--5A
Slow Blow, Range 250mA-5A

Lampholders, Panel Mounting
Simitar In Style to Fuse/H 20P
Low Voltage Type Sults LES and M/F Bulbs.

Low Voltage, Red, Amber or Green
Internal Neon 200/240V Red or Amber

Butbs, Low Voitage, L.E.S.
6V. 0.36W: 6.5V, TW: 14V, 0.75W

Order Code

DILSKT 8

DILSKT 14
DILSKT 16
DIL SKT 24
DIL SKT 28
DIL SKT 40

Sink 5F

Sink TV2
Sink TV3
Sink Tv4
Sink TVS

Pen 33PC

Fuse/H20B
Fuse/H20C
Fusa/H20PT
Fuse/H20P

Fuse 20
AfS Fuse 20

+ Rating

Lamp LV
Lamp N

+ Colour

Bulb LES
4+ Voitage

=
RESISTORS
Carbon Film, Fixed

0.25W, E24 Values JRQ-10M, 5% Tol.
0.5W, E12 Vaiues IRO-4M7, 10% Tol,

1.5 ea.
2ea.
Meta! Film, Fixed

0.5W, E24 Values. SRH-IM, 2% Tol.
2.5W, E12 Values 10R-27K. 5% Tol

6 ea.
13 ea.
Metal Glaze, Fixed

0.5W, E24 Vatues, IM-33M, 5% Tol. 10 ea.

90p/100 (Mult 10/Value}
1.250/100 IMult 10/value}

3.80/100 {Mult 10/Vaiue)
7.90/100 IMutt 10/ Valuel

5.40/100 (Mult 10/Value)

£7.90/1000 {Mult 100/V alue}
£10.10/3000 {Mult 100/Value)

£32.40/1000 {Muit 100/ Value}

Order Code

Sketeton Presets, Miniature

0.1W, E3 Values, 100R-IM, Lin. Vertical Mounting

Res RO%
Res RDY%
+ Value

Skeleton Presets, Standard

0.1W, E3 Vaiues. 100R-IM, Lin, Horizantal Mounting

0.3W, E3 Values, 1COR-8M7, Lin. Vertcal Mounting

Res MR20
Res PR52
+ Vatue

Potentiometer, Rotary

0.5W. E3 Vatues, 1K-2M2 Lin.

Res VR37
+ Value

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

0.25W, E3 Values, 4K7-2M2 Log

0.3W, E3 Values, 100R-8M7, Lin, Horizontal Mounting

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!

Order Code

Min Preset V.
Min Preset M
+ Value

Std Preset V.
St Preset M
+ Value

Pot Lin

Pot Loy
+ Value




ACCESS B FREEPUST ON ORDERS G MT E L Ec TB;O N lc s A

BARCLAYCARD B VAT INCLUSIVE PRICES Freepost

CASH B ADD 30p P&P Birmingham B19 1BR
CHEQUE g 54 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME ?

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C MOS — High Speed
5-15V ‘B’ Series, Up 1o 20MHz 7400 T.T.L.

HEF4000 | HEF4046 HEF4514 N7400N N7444N N74122N N74183N NT4LS2BN N74LS138N N74L5253N
HEF4001 HEF4047 HEF4515 N7401N N7445N N74123N N74194N N74LSION N74LS139N N74LS257N
HEF4002 HEF4049 HEF4516 N7402N N7446AN N74125N N74195N N740S32N N74LS153N N74LS258N
HEF4006 HEF4050 HEF4517 N7403N N7447AN N74126N N74198N N74LS33N N74LS154N N74LS260N
HEF4007 HEF4051 HEF4518 N7404N N7448AN N74128N N74199N N74LS37N NT4LS155N NT4LSZ6IN
HEF 4008 ) | HEFA4052 HEF4519 N7405N N7450N N74132N N74221N N74LSIBN N74LS156N N74LS266N
HEF4011 HEF 4053 HEF4520 N7406N N7451N N74145N N74279N N74LS40N N74LS157N N74LS273N
HEF4012 HEF4066 HEF4521 N7407N N7453N N74147N N74298N N74LS42N N74LS 158N N74L5283y
HEF4013 HEF4067 HEF4528 N7408N N7454N N74148N 9 N74365N N74LS51N N74LS160N N74LS290N
HEF4014 HEF4068 HEF 4532 N7409N N7460N N74150N N74366N N74LS54N N74LS161N N74LS293IN
HEF4015 HEF 4069 MEF4534 | N7410N N7470N N74151N N74367N N74LS55N N74LS162N N74LS298N
HEF4016 HEF4070 HEF4539 N741IN N7472N N74153N N74368N N74LS73N . N74LS163N N74LS324N
HEF4017 HEFA071 HEF4543 N7412N N7473N N74154N N74LS75N N74LS164N N74LS365N
HEF4018 HEF4072 HEF4555 N7413N N7474N N74155N NTALSTEN N74LS170N N74LS36EN
HEF4019 HEF4073 HEF 4556 N7414N N7475N N74156N 23S NT74LSTEN N74LS173N NT74LS3EIN
HEF4020 HEF407% HEF4557 | N7416N N7476N N74157N N74LSOON N74LS83AN N74LS174N N74LS368N
HEF4021 HEF4076 HEF 4585 N7417N N7480N N74158N N74LSOIN N74LS85N N74LS175N N74LSITIN
HEF4022 HEF4077 HEF4724 N7420N N7483N N74160N NT4LSO2N N74LS8EN N74LS1B1N N74LS374N
HEF4023 HEF4078 HEF40097 N7421N N7485N N74161N N74LS03N N74LS90N N74LS190N N74LS3 75N
HEF4024 HEF4081 HEF 40098 | 742N N7486N N74162N N74LS04N N74LS92N N74LS191N N7ALS378N
HEF4025 HEF4082 HEF40106 N7426N N7490N N74163N N74LSO5N N74LS93N N74LS192N NTALSI86N
HEFa027 HEF4085 HEF40160 N7427N N7491AN N74184N N74LS08N N74LS958N N74LS193N N74LSI9ON
HEF4028 HEF4086 HEF40161 N7428N N7492N N74165N N74LS09N N74LS96N N74LS 194N N74L539IN
HEF4029 HEF4093 HEF40162 N7430N N7493N N74166N N74LSI1ON N74LS107N N74LS195AN . N74LS39EN
HEF4030 HEF4094 HEF40163 N7432N N7494N N?74170N N74LS1IN N74LS109N NT74LS196N N74LS490N
HEFA031 HEF4104 HEF40174 N7433N NT7495AN N74173N “ ] N74LSI2N N74LS112N N74LS197N N74LSE70N
HEF4035 HEF4502 HEF40175 | N7a3IN NT496N N74174N N74LS13N N74LS113N N74LS240N
HEF4040 HEF4505 HEF40192 N7438N N74100N N74175N N74LS14N N74LS114N N74LS241N
HEF4041 | HEFasos HEF40193 N7439N N74107N N74180N N74LS15N N74LS125N N74LS242N
HEF4042 ‘ HEF4510 HEF40194 N7440N N74109N N741B1N N74LS20N N74LS126N N74LS243N

HEFA4043 HEF4511 HEF40195 N7442N N74116N M74182N N74LS21N N74LS132N N74LS244N
HEF4044 HEF4512 N7443N N74121N N74192N N74LS22N N74LS136N N74LS251N

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES

CA3011 92 NES92K Light Emitting Diodes, Individual Miniature Toggte — Honeywell
CA3018 75 RC4136 125" 13mm) A SPOT 2A/250V A.C.,5A/28V D.C. swsaion
CA3020 191 TBA1208 3t G::,n :; Eg:g; SPOT  C/Off SWBA1021
g:ggzg,« 32 TCAS80 Yellow 19 caver SPDT  Double Bias To Centre swW e:aum
TCA730 . P le Bias To Cantry SW 8AR051
o e Ul Panel Mounting Clip to sur 3 LEO3 Clip ;gl |sal.:? elBlsiroCante sl
CA30BOE 70 TDA1008 2 (Smm} Aed 15 cavaaa DPOT SW 8a2011
CA3J0BOE 253 TDA1022 Green 17 caves OPOT  ClOH SW 8A2021
CA3130E % TDA1028 Yallow 19 cavee OPOT  Double Bizs To Centre SW 8A204 1
CA3140E 38 TDA1029 Panel Mounting Clip to uit. 5 LEOS Clin OPDT  Single Bias To Cenwre SW 8A2051,
CA3189E 266 TDA10348 OPDT  Bias SW BA2061
LM301AN 30 TDA2581 Light Emitting Diodes — 7 Segment Display
e e et 37 (76mm) € Anode R.H. Decimal Pt M"""“"PP“"’ =C00R ¢ 1amsy o
sren T Red 16 XANI061 sp ush To Meke, Momentary 0.5A/250v A.C., oc 5 bt
A TLomeen c Aé"’d! R.H. Decimat Pt. o sp Push To Bresk, Mcmentary SW 8633
reen
t::g:?:: DA C. Cathode R.H. Decimal Stide — Switcheraft
LM381AN UATIICN Pt. Red, Low current drain XAN3074 DPDT  Stenderd Actuator SW 46206
Ln382 UazaicT 6 (15.2mm) €. Anods L.H. Decimal OPDT  Stot Actustor, Voltage Change, Marked 110/240 SW 46206F
UAT41CN Pt Red 2 XANG620
UAT747CN €. Anode L.H. Decimai
UAT748CN Pt. Green XANG520 SEMICONDUCTORS
MC1458N C. Cathode L.H. N B
MC1496N Voltage Regula Decimal Pt. Red XANB640 Diodes
NES31 1 INg27 193 IN4006 B8B110G 0A202
NESIET LM309DA (K} Photoresistors IN914 IN40O7 BY127
NE540 UAT23CN IN916 IN4148 8Y206
NEBSSN UAT805CU OREY2 IN4001 INS402 BYX10 Microwave
NESS6N UATB12CU ORP§1 IN4002 IN5404 oa47
NES6ON UAT815CU : 1N4003 8AX13 s 0A%0 BAWISD
NESBIN LA 7905CU Phototransistors 1N40O4 8AY38 27 0A91 CL8I60
NES62N UAT7912CU ocet o IN4DOS 7 BB106(4} 122 0A200 cXY11C
NESBSN UAT7915CU BPX26
NESE6N UAT7BLOSCS BPX29. Zener Diodes
NESEIN UATBLOECS 400mW C4V7-C33 13W CIVSLCTS
NESTON UA78L12CS Photocoupler BZYBB/BZX79 + Voltage BZXE61 + Voltage
NES7IN UATBLISCS P —— T

Order Code

Transistors
28929 8Ca78 85X88
SEMICONDUCTORS MAINS TRANSFORMERS Order Code 2N1893 8C547 MIE340

BC548 MPF 102
Rectifier Bridges Order Code Secondaries misy be connected in series or e Gecien oc28

1A 400V S.1.L BY179 parallel to give wide voltage range S fgs oc3s
144 60V S.4.L BY164 Peimaries 0-220, 240V S Sceaas ocas
1,54 100V D.1.L VM1 6VA — Clamp Type Construction INZE4E BCS57 ocert
1.5A 400V D.I.L vMas 2N2894 8C558 TIP29A
AT e Approx. 18% Regulatian. F.C. 54, H36, W35 e e Lt
1.5A 400V W04 0-4.5V, 04.5V Secondarles 220 Trans 6VA 45 2N2904 BCY34 TIP30A
2A 100V vs148 05V, 06V 60 2N2904A BCY70 TIPIOC
2A 400V vS448 012v,0-12v 120 2IN2905 8CYT1 TIPI1A
6A 100V VH148 015V, 0-15V 150 2IN7905A BCY72 TIPIIC
&a 400V VH448 020V, 0-20V 200 IN2906 BO131 TIP32A
10A 100V vJiag 2N2807 BD132 3 TIP32C
10A 400V V448 20V A - Clamp Type Construction 2N2907A 80135 TIPQ‘:
164 100V vL14g g f F.C. 70, H4B. W. 2N2918 80136 TIP4Y.
15A 400V viLaes CEELL TSGR T, 2N2926G 80137 TiPa2A
304 Y00V VK148 0-4.5V_ 0-4.5V Secondaries 335 Trans 20VA 45 2N3053 B8D138 TIP42C
304 400V VKaag 0-6v, 0-6v 60 2N3054 80139 TIP2955
012V, 012V 120 BD140 TIP3055
SC.R.'s G-15V, 0-15v 150 2N3055 BF 115 Tis43
0175V, 0-17.5V 175 2IN3085 BF180 2TX108C
44 400V C1060 200
12A 400V TIC1260D o-20v, 0-20v Full 1SB Test BF181
2N3340 3 8F257
Triacs 55VA — Clamp Type Construction IN3842 8F258
Approx. 10% Requiation F.C. 92, H64, WS7 2N3702 BF259
104 500V 124 87138500 IN3703 BFRO0
15A 500V 177 B8T139-500 0-6V, 0-8V Secondaries 540 Trens 55VA 60 N304 BFS21
23A 500V 492 BTW41.500 012v,0-12v 120 IN3705 BEX13
015V, 0-15V 150 IN3706 BFX84

0V, 0-20v 200
COMMUNICATIONS INTEGRATED P SE b 3707 8 BE XS

BF X86
CIRCUITS — PLESSEY ;:g;gg aFxE?
SL360C 242 | SL641C 384 100VA - Frame Type Construction M3 BEX88

SL362C 302 | SL650C N N3B10 BEYS0
SL610 230 | stesic Approx. 6% Regulation HB7, W74, D64 2N ey
SL611C sLe52C 0-25v, 0-25V Secondaries Trans 100VA 250 BEYE2
SL612C SLe80C 040V, 040V BEYSO
SL613C SL701C BLXE5
sLe20C BLY3S
SL621C SL1810C SL1623C 251 | SL1880C 170 | SPB62Y SP8690 BLYO3A
SL622C SL16VIC SL1625C 225 | SL660OC 890 | 5PB630B SP87608 BPX25
SL623C SL1612C SL1826C SL6640C 401 | 5PB6558 SP8790B 8PX29
st624C 5L1813C SL1630C 166 | SL6ESOC 378 | SP86S7B | SPE794B BRY39
sLe3oC SL1620C SL1640C 193 SPBES9B t BSWEY
SL64CC SL1621C SL1641C 193 SPB660OB | B85X20
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PﬂWfﬂTIMN le + 200 watt AMPLIFIER

As featured in Electronics Today International
400W rms continuous — 800W peak!
0.03% THD at FULL power!

PLUS all the following features too!

— ﬁ % * Each channel totally independent with its own stabilised power supply driven by custom designed

. . TOROIDAL transformers!

& Inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open and
short circuit protection!

& Ultra low feedback (an incredible low 14dB overalll), super high slewing rate (20V/us), 200W rms
continuous to 4 chm from EACH channel, input sensitivity 0.7 75V (0d8B).

&
o WTERNENA Psis0ny * L

cabinet size 17.2"" x 17.2"" x 6.7 ‘ * Professional quality components, sturdy 19" rack mounting chassis complete with sleeve and feet
. for free standing work too.
COM PLETE K'T ONLY £1 96 90 + VAT * Easy to build — plenty of working space with ready access to all components, minimal wiring,

extensive instruction suitable for both experience constructors and newcomers to electronics.

* Value for money — quality and performance comparable with ready-built amplifiers costing over
6001

MPA 200 100 WATT (rms into 8-) MIXER/AMPLIFIER
COMPLETE KIT ONLY £49.90+ VAT

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low
priced — but professionally finished — general purpose high power amplifier. It
features adaptable input mixer which accepts a wider range of sources such as
microphone, guitar, etc. There are wide range tone controls and a master volume
control. Mechanically the MPA 200 is simplicity itself with minimal wiring needed
making construction very straigthforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire etc. —
complete down to the last nut and bolt.

MATCHES THE CHROMATHEQUE 5000
LIGHTING EFFECTS SYSTEM PERFECTLY!

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction
delightfully straightforward. The design was published in H-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for *“birdy"* suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT

This design, published in Wireless World. although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.10 + VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

MATCHING TUNERS — SEE OUR FREE CATALOGUE!

COMPLETE KITS: Our complete kits reaily are complete. Ali of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet (last
4 kits on this page), or professional quality rack mounting cabinet {first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything!

All of the kits shown on this page are available as separate packs for those customers who wish to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our
FREE CATALOGUE.

PRICE STABILITY: Order with confidence. lrrespective of any price changes we

will honour all prices in this advertisement until September 20th, 1979, if this

month’s advertisement is mentioned with your order. Errors and VAT rate changes

excluded., ouRr cATALOGUE 1s FREE! write or PHONE NOW!

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS, Subjectto 12%2% surcharge for VAT (i.e. add % to the price). No

charge is made for carriage. or at current rate if changed.

g(éloj?\:gg:‘cﬂgkz\)l::vk“%r this optional service (U.K. mainland only) add PO RTWAY |N DUSTR|AL ESTATE AN DOVER
SA.LES COUNTER: If you .prefar to collect kit from the factory, call at Sales AN DOVER, HANTS SP 1 0 3N M (STD 0264) 64455

Counter {at rear of factory). Open 9 a.m.-4.30 p.m. Monday-Thursday.
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MONITORING SCOPEX

Scopex have announced the
introduction of their first
purpose-built monitor, the 4MI.

At £175 plus VAT, Scopex
claim that the 4MI is probably
less than a quarter of the price
of its nearest competitor.

Introduced as a result of
market demands, the 4MI has
been designed to meet the
diverse requirements of the
OEM market for an XYZ dis-
play unit with a high degree of
built-in versatility.

The matched vertical and

horizontal systems both have a
sensitivity of 100mV/cm (inter-
nal preset permits adjustment
of £10%) over a bandwidth of
DC 1MHz (—3dB) with an
accuracy of *3% (of the preset
sensitivity).

The vertical and horizontal
shift controls use plug-in
spindle potentiometers so that
either front panel or internal
preset operation may be
selected.

For further details of the 4MI,
contact Scopex Sales, Pixmore
Avenue, Letchworth, Hertford-
shire SG6 1JJ.

JUST ARRIVED

Following on the heels of the
film ‘Battlestar Galactica’ is
‘Mattel Electronics’ hand held
‘Space Alert’ game.

Your object is to intercept as
many of the Cylon raiders as
possible. The further away from
your Battlestar you blast them,
the more points you score. The
game naturally features launch,
impact, win and lose sound
effects.

What's that? You don’t know
what a Cylon raider is. You are

sentenced to one evening at the
nearest cinema showing Batt-
lestar Galactica.

Also from Mattel and new to
the UK is Auto Race. You have
to successfully complete four
laps of the circuit in the short-
est possible time, steering
round obstacles at four speeds’
from slow to just-a-blur. Fuli
sound effects are featured.

The games are available at
£15.90 each from N.I.C. Models,
27 Sidney Road, London N22
4LT, who will shortly be adding
a soccer game to their range. It
is expected to sell at £21.30.

Be prepared to have your illu-
sions shattered. ETI does it
again. (Who said ‘Publish and
be damned’?) Yes, folks, it's
true — Tom Baker is really a
three inch tall midget. For the
first time we show you the real
TARDIS, packed with its elec-
tronic marvels (a genuine 555
Police Box flasher, time travel-
lers for the use of).

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

POLYPHONIC KEYBOARD

We made a few errors in this article last month. To
start with we credited the design to Tim Orr, when in

accolades.

. fact Tony Keene of Arak should have received the

In addition to this we missed out the Buylines,
which contained the details of the all-important
designs kit from Arak Sound. Our apologies to
them for our omission. For the missing details
please consult the Arak ad on page 97 of this issue.

COURSE REGISTER
New from NCR, yes the cash
register people, is their ‘Basic
Electronics Course With Ex-
periments’. The 430 page
paperback is a self-study course
in both electronics theory and
practical application.

The book is intended for use
with an equipment kit in-
cluding something called an op
amp designer and, unfortun-
ately, an oscilloscope. Unfor-
tunately, because the sort of
person likely to want to use this
book is just the person who will
not have a scope and probably
doesn’t know where to borrow
one.

Although a scope is

necessary for some experi-
ments, it is possible to cover
most of the work without one.
Arm yourself with the
necessary components, a
breadboard, a muitimeter and if
you can lay your hands on one,
a function generator and you're
away.

The book is a useful intro-
duction to basic electronics
with sections and written tests .
covering everything from
simple atomic structure to
transistor amplifiers. Don’t
cheat by looking up the
answers.

The NCR Basic Electronics
Course With Experiments costs
£6.95.




news dig

PCB EYE POSTS

You can use Vero Electronics’
miniature terminal assemblies
to attach scope probes to PCBs,
or use them as input/output
stations.

The unique spring design
allows the terminals to be in-
serted into plated through
boards without damage to the
hole plating. The terminals will
remain in place when the board

is reversed for flow soldering.

Components can be fixed and
replaced using the eye at the
top of the terminal. The sint-
ered glass bead has a recom-
mended working temperature
of 475°C and the terminals have
a solder tinned finish,

For further details of the
miniature terminal assemblies,
contact Vero Electronics Ltd,
Industrial Estate, Chandler’s
Ford, Eastleigh, Hampshire SO5
3ZR.

SILICON BOAT

No, not the messing-about-on-
the-river type. These boats,

new to the UK and Europe,
could help semiconductor
manufacturers boost their
yields of the latest comiplex,
high component density silicon
chips.

Production of the latest
generation of semiconductors
demands critical handling
during diffusion and oxidation
processes. The new silicon
boats, already in use in
America, have several advan-
tages over the conventional
quartz boats. These include
purity of the metal, four times
that of quartz, and the lifetime
of silicon, at least ten times that
of quartz.

In addition, silicon boats will
not devitrify, creating particles
which can fuse into oxides
causing yield losses. They can
also be cleaned in HF solutions
without degradation and mini-
mum slot enlargement. As they
have the same thermal coef-
ficient of expansion as the slices
they carry, warpage problems
are eliminated. Rigidity is
maintained up to 1400°C.

For further information con-
tact Micro-Image Technology
(Engineering) Ltd, Greenhill
Industrial Estate, Riddings, De-
rby DE55 4DA.
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Measure Resistance to 0.0111 ...
At a Price that has no resistance at all

NewDigitaI Multimeter M1200B

ONL ' £55 (+£3 p&p+VAT£4.64:-£62.64)

*FULLY GUARANTEED .I ELENCO & PReCIgIOn

FOR 2 YEARS \

) X . “ -
1 - U LI W/;T z:; 7 i

MU (i
LTIMETER M-1200 T

*METAL CASE

‘EX STOCK DELIVERY (Subject to availability)

THE ULTIMATE IN PERFORMANCE - MEASURES RESISTANCE TO 0.01 OHMS,VOLTAGE
TO 100 MICROVOLTS, CURRENT TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES SPECIFICATIONS:
e 3% digits 0.56” high LED for easy reading DC Volts Range 200mV, 2V, 20V, 200V, 1000V
1004V A 010 luti Accuracy 1% £ 1 digig, Resolution . 1mV
O MV, 1/*‘ ’ 0. resolution Overload protection 1,000 volts max
e High input impedance 10 Megohm AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to 5KHz)
. 2 q o g q Accuracy 1.5% * 2 digits, Resolution .1mV
e High accuracy.achleved with precision resistors, Overload protection 1000V max, 200mV scale 600V
not unstable trimpots DC Current Range 2mA, 20mA, 200mA, 2amp.
e Input overload protected to 1000V (except Accuracy 1% + 1 digit, Resolution 1 Microamp
Overload protection -- 2 amp fuse and diodes
200mV scale to 600V) AC Current Range 2mA, 20mA, 200mA, 2 amp
e Auto zeroing, autopolarity Accuracy 15% + 2 digits, Resolution 1 Microamp
e Mai ( ith ad t lied) bat Overload protection — 2 amp fuse and diodes
ains (with adaptors not supplied) or battery Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
operation-built-in charging circuitry for NiCads Accuracy 1% t 1 digit, Resolution .01 ohms
. . . N Environmental Temp coefficient 0°to 30°C + 025%°C
°
Oyerrange indication ) . . . Operating Temp 0° to 50° C Storage — 20°to 60° C
e Hi Low power ohms, Lo for resistors in circuit, General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied)
Hi for diodes 4C size batteries {not supplied)
Size 8% x 5% x 2% Weight 2% lbs.

At £55, M 12008 is the best buy among DMM'’s currently available. 1ts 0.01 ohms resolution allows you to detect shorted wind-
ings in coils, transformers or motors. [t is also useful in checking low contact resistance in switches, relays or connectors. Poor
solder connections can also be spotted. The low power ohms function permits accurate measurements of in circuit resistance
without forward biasing semiconductor junctions.

Y ou have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours,
—-------- ----------ﬂ

Also available from retail shops: ]

Audio Electronics,301 Edgware Rd,London W2 j 1o aclinZand Eleetronics e eme :
Z & | Aero Services, 85 Tottenham Court Road ] 38 Moun't Pleasar'\t, London WC1X OAP
London W.1 ] i
*AGENTS WANTED | Please senq me_ ________ DmMM M12008 i
Sole UK Distributor : @ £62.64 inc. p & p + VAT (overseas £60). "
ME | Maclin-Zand Electronics Ltd " | enclose cheque/P.0./Bank Draft for £ ___ :
—=d 38 Mount Pleasant,London WC1XOAP i Name i
Tel.01-837 1165 or Hemel Hempstead ] (BLOCK
(0442) 832 966 | Address Lerrens |
Telex. 8953084 i PLEASE) |

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!
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i ) DN J g
AC107% 12|
AC117% 14
AR DA A g 5 - AC125% 18]
0 ODAD URD : U AC126% 11]
o DRD H 2 A U AC127% 1
i x AC128w 18
atford 40584 AC141% 17
LL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS ] AC141Ks 18
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ ﬁg:g; b
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL AC176% o
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | ,cig7+ 10
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10. OVERSEAS ORDERS | ac188s 10
POSTAGE AT £OST. AIR/SURFACE. ACY1 7% 10f
ACY18% Eod
VAT Export orders no VAT. Applicable to U.K. Customers only. Uniess stated olhomm,lll ACY19% E- ¥
prices are exctusive of VAT. Please add 18 % to ail prices. :gg?: ‘:
Wae stock thousands more I.m- it pays to visit us. We sre situsted behind Wattord Footbell Ground .| ACY22% 9
Nearset - /BR High Strest. Open Monday to Saturdey. Ample Fres Csrll ,yo84 "}
Parking space svailable. ACY3S9w L4
POLYESTER CAPACITORS: Axial lead type: (Values are in uF). ACY41 % 1
400V: 0-001, 0-0015, 0-0022, 0-0033, 0-0047. 0-0068. 0-01. 0-015. 9p;  0-018 10p; 0022, § ACYddy 10
0-033,11p;  0.047.0.068 14p; O-1,17p; 0-15.0-22.24p; 0-33.0.4742p;  0-6853p. 14F :g:g?. 3«;
175p. ]
180v: 0-039, 015, 0.22 11p;  033.0-4719p;  0-68,1.022p; 1.529p; 2:232p.  4-748p. Aﬂfgg' ::
DUBILIER: 1000V: 0-01, 0-01520p;  0-02222p;  0-04726p;  0-138p; 0-4748p AT 2
———
POLYESTER RADIAL LEAD (Values in u F). 250V FEED THROUGH AF115% 36|
0-01. 0-015, 0-022, 0-027 Sp; 0-033, 0-047, 0068, 0-1 7p; 0-1511p; 0-22. 0-33 | CAPACITORS AF116w 36
13p; 047 17p; 0-68 19p; 1-0 22p; 1-5 30p; 2-2 34p 1000pF /350V ﬁ::;: 3,
ELECYROLY‘I’ICCAPACITOHS Axial lead !ypc(Valuesa'em uFj §00V: 10 40p; 47 88p; 250V: 100§ AF121% 12|
65p; 83v: 0.47,1.0,1.5,2.2,3.3,4.7, 6.8, 8. 10, 2. Bp; 27,32, 11p; 63, 100, 27p; 50V; 50, 100.§ AF1244 13
220, 25p; 470, 32p 1000, S0p; 40V: 22. 33, Bp; |oo 1241 5200, 3300 88p; 4700, 88p; 35V: 10, 33, § aF 1254 18
7p; 330, 470, 32p; 1000, S0p; 25V: 10, 22. 47. 6p; 8O, 100, 160, 8p; 220. 250, 13p; 470, 640, 26p; § AF 126w 20
1000, 27p; 1500, 30p: 2200, 45p; 3300, 82p; 4700 TAp; 18V: 10, 47, 68, 7p; 100, 125, 8p; 220, 330.J AF 1274 20
14p; 470, 18p; 1000. 1500, 20p; 2200, 34p; 10V: 100, 6p; 640, 12p; 1000, 14p. 57
TAG-END TYPE: 70V: 4700, 136p; 84V: 2200, np 3300 99p; 50V: 10,000, 265p; 40V: 2500, 65p; 75
3300, 4700, 70p; 15,000 299p. 25V: 4700 7 000 48p; 40V: 2000 + 2000 95; 80
TANTALUM BEAD CAPACITORS | POTENTIOMETERS {AB or EGEN) OPTD a2 Z:
35V: 0.1yF, 0-22, 0-33, 0-47, 0-68,j | Carbon Track. UW Log & %W Linear |/ ELECTRONICS # 135] 75
1-0,2.24F, 3-3. 4.7, 6-8.25V: 1-5. 10./{ values 500Q 1KQ & 2KQ flin. only) singie; | LEOs with Clips ‘Y asv26e 40 920
20V: 1-5. 16V: 104F 13p each. gang 27p}{ TIL209 Red 13p | A3V 27a 50
5,22 26p. 47, 100, 220 40p. KQ-2MQ sngle gang 27p!| TIL211 G 17 {asvEow bt
10v: 15, 22, 33. 20p; 100 35p. 5K(1-2MQ single gang O/P switch  85p.] TIL212 Yetlow  18p } o 0200 20
6V: 47, 68, 100 30p; 3V: 100 20p. 5KQ-2MQ dual gang stereo 78p! .%" Red G1An 5221 20
' Amber reen
; * ? : BC107#% 28
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Yellow 18 8Clg75t ¥
100V: 0-001, 0002, 0005, 001uF 6p | 0.-25W log and linear values 60mm ‘Square  LEDs red.
9 n BC108% 65
g0|5 0-02, 0-04 0-05 00564F 7p | 5KO-500KQ single gang 70p:| green, yeliow asp BC108Bw ™
14F, 9p. 0-211p. 50V: 0.47uF 120 | 10KQ-500KQ dual gang 80p | TIL 32 infra-Red_58p. | S 0% s
- e CAPACITORS S0V Seif Stick Graduated Bezels 25p. Lstgﬂi fgsty BC100% s
Range: 0-5pF 10 10.000pF Ip -~ e '2 BC109B% 45|
0-015uF, 0-0225F, 0-033uF 4p | PRESEY POTENTIOMETERS ORP12 83 BC109C# 45
0.047,F 2p; 0.1,F6p. 0.94F Tp o 1W 500—5MQ Miniature Vertical SN “: 8C113 43
BC114 38
SILVER MICA (Values in pF) 3-3, 4-7. 025w 1000—3-3MQ horiz. larger 10p 7 5"3’“""‘ Displays Y gcyq5 a0
-8, 10,12, 18, 22, 33. 47,50, 68. 75. | 0-25W 2000—4-7MQ Vert. 10p | T307  875plgi446 a0
82. 85, 100, 120, 150, 220  #p each . el T"-3:2-3,,°‘ 108p | oy 50
250.270. 300, 330, 360. 390, RESISTORS — Erie make 5% Carbon | 11333 o i 1905, 8C118 40
470, 600, 800. 820 16p sach: | Miniature High Stability. Low noise TiL322 6 CC 115p [ BC119* s
1000, 1200, 1800. 2000  20p each - e 50 | gC134 59
RANGE VAL 1.99 1004+ | OL704.37CC 99p § .0 50 198
POLYSTYRENE CAPACI YW 22047M E24  18p 1 0L707 3" CA 99p § 25158 108
10pF 0 InF 8p;  1.5nF 10 47nF 10p | : . P4 DL747 6" CA 180p ‘
AW 220-47M E12 2p 1Beq pNp3s) 120p | 8C137 128
MINIATURE TYPE TRIMMERS W 220-10M E12  Sp  Ap g oDl —iags | BC140% 10
2.5-6pF: 3-10pF: 10-40pF 22p, | 2%Metal Fim 100-1M0 ~ 8p  4p oan 3 JBCia2w [
5.25pF- 5 45pF. 60pF: BBPF; 30p!| 1%0.5W510-1M E24 10p  8p reon. CA_ 228p §5C1434 42
| 100+ pnce applies to Resistors of each- | LCD 3% Digit  875p -§8C147 [

MPRESSION TRIMMERS type not mixed values. LCD 4 Digit ~ 97%5p §BC1478 65
340pF; 10-80pF; 25-190pF 30p bc148 65
100-500pF &8p; 1250pF 85p Tg:nuli‘roll: " vAT034, 1039, pmasou'rons BeTass) 20
GAS & SMOKE DETECTORS 1040, 1055, 1056, 1058, 1066, 1067.)] nu 1 3
TGSB12 & B13415p;  Socket25p | 1098, 1100 20peach. | 111472 ,:§ BC149 1

TIL1Y 4
JACKSONS VARIABLE CAPACITORS m e L1OP J5C153 38
Dielectric D 2 366pF with slow D|ODES BRIDGE INTERSIL }5c12; 2
100/300pF  140p  motion Drive  325p IRECTIFIER Eveliation - BC188 %
5000F 188p 00208/176 285p | AA119 18 1Bt Kige_ 8C159 0
6:1 aoall Orive withslow | AAz15 15 |[Psstccase) p CD zea3p 3
511/DAF  118p# ion dri JA/S0V 20 BC160#% 30
4 Bp*  motiondrive  325p | BY100 24 .. inh, 59 LEO 2193p 28
Oial Orive 4183 C804-5pF: 10: 15 BY126 12 Boodsy 3% BC167A
6:1/36:1  880p* 25 60pF  175pw | BY127 12 e e S0 [LINEAR ICs TiCM7215# 1050 425
Drum 64mm  30p* 100, 150pF 235p { CRO33 148 JA/B00V 34 | 702 75 § ICM7217A% 790 120
0-1-365pF 245 L' 3x310pF  495p | OA9 75 Dassov 35 | 709CB pin 35 | ICM7555% 89 160
002365pF  276p 00.3x25pF  430p gA% 12 150 00y as | 710% 67 | LD130¥ 452 | NES67VR 170
A 12 72314 38 | LF356% 98 | NES71# 4zo
RF CHOKES 0a79 15 247200V 48 JIG3D1EPT o] 1M301APs 30 | RC4136D
TuH 4.7.10.22.33 47.100.200. 470 | gag1 15 [2A/400V 831000, 18] (M308T 130 | S56103aas 1359
2A/600V 85 pn
®750, 1mH. 2.5. 5. 10 35peach | 0A85 14 747C# 14 pin LM3114 98 | SG3402% 295
4a/100v 72 }747C* 14 pin 70 .
43mH.100 60pesch | 0A%0 7 Laar200v 75 §748C*8pin 36 | LM318Ha 205" § SN76003N 170,
VEROBOARD 01 015 015 | A% 7 oy I¥7s38on 150 | imM3i8Se 195 [SN76013 140
ad) (plai OA%5 8 10 159 | LM324A 68 | SN760184 148
{copper clad) {plain) 0A200 4A/600V 108

v x 3%t 2 9 AY-1-0212 580 | LM339% 70 | SN76023 140

2% x 3% 4asp 39p 24p 44/800V 120

2tax 5" s5p  S0p 31p 0A202 8 Jeas/100v 73 |AY-1-1313A 660 | LM348 80 | SN76033N 175

3% x 3% 55p SOp - iN914 4 Beas200v 78 |AY-1-1320 315 | LM340% 125 | SN76115N 215

e IN916 5 f AY-1-5050 190 | LM379+ 375 ] SN76131x  A10

3% x5 62p 67p 43p BA/400V 85 9

X § INADO1/2 5 AY-1-5051 145 | LM380 80 ] sN76227N 115

2% x17 169p 135p 92p BY164 56

Ix17" 218p 180p 120p | IN40O3 6 [0 oL 40 JAY-1-6721/6 195 | LM3BIN 145 | SN76477% 225

17" 280p — 183p | INe004/5 6 J AY.31270% 840 | LM382 125 | SN76660% 90!

Pit of 35 pins 22p | IN400B/7 7 AY-3-8500% .390 | LM1458%  50' | TAA550 50

IN4148 4 IPENERS [AY-51224A% 260, tM3300% 60 | TAAG21AX1 228

Spot face cutter 29p o

1 - 1544 20 [gan AY-51230% 450 | LM3909N+ 70 | TAAG6IA 155

Pin insertion tool 120p ange 2V7to

3A/100V 15 f3gy400mw [ AY-51315 560 ] LM3911% 125 | TAA700 353
0

VERO WIRING PENX 347400V 20 9p sach§ AY-5-13174 630 | M252AA» 750 } TAD100 159
Plus Spool  328p 3A/600V 27 fpange 3v3 o] AY-5-23764 980 | M253Aaw 785 ] TBA120S 70
Spare spool (wire) 80px Combs 7p each 3A/'000‘V30 33V 1 3W AY.5.3500% 510 | MC663 275 | TBA540Q 220
1 h | AY-5-3507« 415} MC1301% 79 TBAS50Q 330

FERRIC CHLORIDE» 5P s AY-5-3600% 1080 ] MC1303 88 | TBA641.A12
11b bag Anhydrous 70p + 35p P&P = NOISE . AY-54007D 650 | MC1304P  280- BXor BX11 250
i SCRs*x AY-5.8100% 735§ MC1310P 175 | TBABS! 180
ALO ETCH RESIST PEN# + spare ip7bpf 250 180 il craoten 12a] Mci3izpa 198 | TRASGO P ¢

P [ ARDS VARICAPS ] | 'YNStONS  [Ch3014w 137 MCidsgs 85 | Torg10 95
Fi 5 = - §0.6A200v 30 CA3018% 68 | MC1489% 90 | TBA8B20 70
g Jogle Double SREP e | MYAMIIS o gatooy CA3020. 170 MC14433L- 1250}) TBA9200 260
& X6 750 7‘:0’ 8op IR ‘2‘; 08A200V 35 CA3023 170 | MC1495« 350 | TBAG9OQ 1395
67x12"  130p 176p 1A100V 42 [CA3028A% 80 | MC1496L 92 | Tcazron _ 220

; gg:gga 3 1A600V 70 | CA3035 240§ MC3340Px 120 | TDA1008% 310

EDGE CONNECTORS: .15” Spacing eB106 4o |SAIOV 3z [CA303s 110 | MEREOR 20 | IO e 320

2x 10 way 85p; 2x 15 way 99p; 2 x 18 way o SAdOV 39

: 8A300V 48 | CA3045 140 | MC3403# 135 | TLO61CP* 76

120p: 2x 22 way 135p; 2 x 25 way 160p. TRIACS & | 84500V 58 .| CA3046 @ 71| MEMT80 205 § TLOB2CP* 125

A 8AGO0OV 85 §CA3048 210] MFCE040« 97 | TLOBACN® 189

DIL SOCKETS % (TEXAS) ooy 38 li2a300v 59 fCA3075 175 | MK50253« 650 | ‘TL072CPw 125

w  Wire suoox ;‘: 12a500v 92 | CA3080Ex 70| MK50362% 650 | TLO74CN 199

Protile Wrap o e 8A400 12A800v 120 | CA3081 190 | MK50398+ 635 | TLOB1CPx 52

8pin10p 25p SPEAKE v 88 L1006 150 | CA3085% 95| MM5303* 635 | TLOB2CP* 96

1apinizp 35p | 80 0.3W o8 1%?%\\/":- BT116 150 {CA30B9E 210 MMS307+ 1275 | TLOB3CP* 105

16pin 13p  48p d B e C1060 38 | CA3090A0 388 | MM57160% 620 § TLOBACN® 130

18pin16p S2p |25 .3 8p 00V 70 | roan 22 [cA3123 200 | NES1S 80 | uaa170 198
20 pin 22p  65p 400 2.5 69p | 124800V 115 130% NE543K 210 18,

4 4 6 16A1 TIC4S 25 fCA313 90 UAA180 198
22pin 25p  70p 640 2.5 8p 00V 240 [, W0, 440 JCA3 140 70 | NE544% 185 | 7N414 90
24 pin 26p  73p 2als 175p | 16A400v 105 |5 00" T3g 1Foaanc 60 | NEb55% 22 | 2Na2aEx 130
28pin 39p 85p 873‘4‘ alN 4550: ;g:gggxuo ICL7106# 795 | ‘NE55600% 60 | ZN425Ex 415
40pin 50p_109p | 5! ] St i:: STV e ICL7107% 975 | NE560% 325 | ZN1034E+ 200

sou»nea ERCGN PINS» B i * ICLBO3BCC* 335 | NESE1# 395

"800 pins 200p 128000 1120, } o7 20iCM7205% 1150 | NESE2BH 410

[ P P [
—
BF177% 24 |MPsASE 25| TIS44 45 2N2218A% 34
BF17B% 25 |MPSAT0 34| 1545 45 | 2N2219A8 22,
BF179% 30,4 MPSUO2 58| TIS46 48| 2N2220A% 28
BF180% 3s{Mpsuos  sof MS47 50 2N2221A% 23]
BF181% 35 MPSUOB 56 TIS48 80| 2N2222A%  20°
BF182% 35 MPSU52 ¢s ) 11549 2N2303% 48]
srigsy  YNISUSE  eo| ma  47|onodcons
F184% 38
:;:3 12 |MPU131% TISSO 20{2N2483% 28
BF195 12 jOC23 1703 T1S91 24 | 2N2484% 30
BF196 12]OC25% 1704 ZTX107 12] 2N2646%« 48
BF197 14 JOC26% 1704 2TX108 12:;f 2N2784 85,
BF198 18§0C28% 150] ZTX109 14§ 2N2904% 22
B 0o e maoo  13fazsoes 2
2005
BF224A ﬁ 0C36% 130§ ZTX301 181 2N2907% 22
BF244B 30| OC41® asf zTx302 200 2N2907A% 22
BF256#% s0:] OCa2#% as] ZTx303 25( 2N2926G " 10
BF257#% 30 OC43x 554§ ZTX304 24§ 2N301 1% 24
BF258% 30§ OC44w 313 .2TX311 17§ 2N3053% 20
s mlen abm plass 8
F R
gsggg 27]0C70% 28 ZTX326 40] 2N3108 2
BF594 40 |OC71 % 28 ZTX:&\) 20 2N§§;§' 140
£ OC72% a5 X 18| 2N 20
3;323 3: OC74% s8] ZTX501 15) 2N3614% 289
BFR40 OC75% as] 2T%502 19§ 2N3615% 289
BFR41 OC76% e ZTX503 18§ 2N3663% 26
BFR79 284 0C77¢ 76 - ZTX504 28§ 2N3702 1
BFRSO 28 | OC79% 7o) ZT%531 26§ 2N3703 1"
BFR81 28 | OC81Dw sof ZTX550 28] 2N37gg 7"
FRI8 OCB2D* s0] 40250% 2N37! 1
ngzsh “;: 0CB3# as] 40251% 97§ 2N3706 1"
BFXB1#% 454 OC84% 4] 403112 soff 2N3707 1
BFXB4% 26 JOC122# 78] 403132 125] 2N3708 1"
BFXB5% 28] 0C123% 78] 40315% 86} 2N3709 1
BFX86% 28 §OC139« ¥10] 40316 86§ 2N3710 16
BFX87% 28i| OC140+ 110 40317 82 2N3711 12
BFX88#% 2840C141% 10| 40319# 71| 2N37712 275
BFY18% OoC1 7! 85| 40320« 56 2N3772¢ 195
BFYS0% S oC171% 75| 40323« 60f 2N3773 288}
BFYS51% 20}§ OC200+ 85| 40324« 85 2N3819 22;
BFY52% 207 0C203% 85| 40326« 52 2N3820 as;
BFY53# 281} 0C204% 85| 40327 82] 2N3B23x 95
BFY55% 45 | SJESO39% 96 gana 8o0f 2N3824% 70
BFY64% TIP29 4] 203484 108] 2N3BG6Ex 90
aw??. ﬁ TIP29A 487440360 43] 2N3903 20
_BAY3I9w 39 TIP298 56 | 40361 45] 2N3904 18
BSX20% 18f TP29C 40362% 48] 2N3905 18,
BSX26#% 7sf P30 4740406« 65| 2N3906 17
R e |t o
X78%
gssvggn 1w} IP30C 65 ] 40411«  295] 2N40S8x 17
BUDS* 140 | TIP3 1w 50 | 40412« 654 2N4061 17
BU205 190 [ TIP3 1A% 52 | 40467w 2N4062 17
BU208 228 TIP318% 58 { 40594 904 2N4064x 120
£421 o/l nP31ca  es] 40595«  sef2ns0ss  as
E113% ,'os* TIP32% 55 4&22# es 2N4232 145
E5567 o8 | TIP32Ax 58| 40636% 125§ 2N428| 20°
MDBOO1#  188.| TIP32B+ 70 | 40673# 68§ 2N4289 20
ME1120 28 | TIP32C 78 | 2N697% 2N4859 &5
e 1ofTraks w8 |aNeoss  sa| meis a
MEBOO! 1 *
MJA00% .% TIP33Bx 100 | 2N706A%  19] 2N5136 42
AL LTIl EASSRET Fvtt S
* 5
TIP34AS 85 | 2N914w 320 2N6179% 60
TIP34B& 110, 2N916% 27] 2N5180% €0
TIP34C+ 110 | 2N918# 4] 2N5191% 70
TIP3S# 179 | 2N920% 81§ 2N5305%¢ 40
TIPISA 185 | 2N930% 18] 2N5457 32
TIP358% 196 § 2N1131% 22 2N5458 32,
JmP3sce 220 f2N1132¢ 22 2N5459 32
TIP36# 210 [ 2N1303+ 50 2N5485 s
TIP36A% 220 | 2N13C4# B8O 2N5777% 45
TIP368« 230 [ 2N1305% 28] 2N6027 40
TP36C* 285 | 2N1306% 38| 2N6109 50
TIP41A% &3 | 2N13C7# S0J 250234« 50
TIP418% 73 f2N1308+ 48] 3N128¢ 112
TIPA2A% s4 | 2N1613%  23J3N14Ox 112
TIP42B% 82.] 2N1670% 180
TIP29554& 65 | 2N1671B% 215 Matched
TIP3055%  80'§ 2N2160« 350§ Puiv
Ti543 34 §2N2217« 43| 209
P R
72474176 75
7484 asf74177 78 j48 120 | 183 288"
7485 106§74180 85149 120 | 190 140
7486 31174181 185 |51 24 | 191 140
;33(9) 210874182 ss,gg :z“l, 1133 ::4.)
© 33§74184 135
7491 72 74185 135 {63 150 :gg :g:
7492 3gfr4188 275}73 as
7493 3274190 95]74 4 197 140
7494 7874192 98 ]75 as | 221 ”»
7495 6574193 9876 40 § 240 236
7496 s7§74194 98}78 40 f241 232
7497 189 §74195 98§83 115 §242 232
74100 119 |74196 93}85 s | 243 232
74104 6274197 8086 43 | 244 155
74105 82474198 150490 38 | 245 270
IR ] (et ]
1 s4 ]74283 17
74110 54 |74365 128893 89 | 249 190
74111 68 |74366 118§95 116 251 134
74116 198 {74367 ‘11596 116 | 253 142
74118 83 [74368 124107 a4 | 257 110
74120 115 |74393 184109 55 | 258 110
74121 25 [75150 120} 112 55 | 259 180
74122 a8 75450 84}113 50 {261 450
74123 a8 |75491 89114 50 | 266 52
e L I
57 ,.T__—.l
74128 74 [74LS. 124 180 f279 [
74132 73 ]00 T1 128 60 | 283 192
74141 56 (01 11 1126 &0 | 290 128
74142 209 {02 13 1132 95 | 293 128
74143 314 JO3 13 | 136 85 | 295 185
74144 314 |04 14 | 138 85 | 298 168
74145 5 05 23 |139 85.]324 240
74147 175 108 22 | 145 108 | 325 2%0
7444 112074148 109 |09 221147 170 | 326 204
7445 9474150 99 {10 20 148 173327 238
7446 841474151 ea i1t 22 1151 96 | 347 148
7447 8274153 64|12 23 153 78 | 348 186
7448 56074154 967113 381155 96 352 228
7450 17[74155 53|14 758156 98 | 353 228
7451 17474156 80§15 303157 76 365 65
7453 17|74159 210{20 204158 95 | 366 65
7454 17374160 82 {21 221160 128 {367 85
7460 17]74161 9226 484161 98 | 368 [
7470 28 | 74163 92 [27 280162 138 [373 180
7472 25374164 10s |28 481163 102 §374 180
7473 32)74165 105 |30 220164 114 | 375 160
7474 27074166 140 |32 271165 75 4377 212
7475 38174167 198 |33 39) 166 226 j378 184
7476 - 36474172 625 |37 39f170 288 §379 215
7480 48174173 120 |38 391173 105 384 &8
7481 86174174 87140 281174 390 230
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WATFORD ELECTRONICS
ILP MODULES 15-240 WATTS :
We are now stockists for these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps. Amplifiers & Power Supplies. o0 0000 00O g
HY5 Preamplifier. Input, magnetic pickup 3mV, ceramic 30mV. Output: Mains 500mV
RMS, Distortion 0.1% at 1KHz Price: £6.27; o
HY30 Amplifier Kit. 15 Watts into 8(), extremely easy to construct. Output 15W RMS,
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply *+ 18V
Price £6.27
HY50 Hi-Fi Amplifier Module. 25 Watts 80). Input Sensitivity 500mV. Qutput 25W RMS.
Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply * 25V
) Price: £8.18 [ 2N -
HY120 Amplifier Madule — 60 Watts BQ). Input sens. 500mV. Output 60W RMS. ¢eeoo0
Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply * 35V
Price: £18.98%
HY200 Hi-Fi/ Disco Amplifier Module — 120 Watts 8Q). Input sens. 500mV 120W RMS.
Freq. 10HZ-45KHz. Power Supply + 45V. Size 114 x 100 x 85mm
Price: €27.99%
HY400 (Big Daddy) Amplifier Module — 240 Watts 4Q). {deal for High Power Disco or P.A. —
Output 240 Watts RMS 40 114 x 100 x 85mm. Distortion 0.1%
Price: £38.80%
|POWER SUPPLIES ° .
PSU36 — Drives 2x HY30s £6.44
PSUS0 — Drives 2 x HY50s £8.18
PSU70 — Drives 2xH120s £14.68x
PSUS0 one HY200 .. .. .. . £15.10%
PSU180 2'x HY200 or one HY400 . y
= ML S
SOCKETS SWITCHESw SLIDE 2K0V:
ELIE LI TOGGLE: 2A. 250V. 1A DPDT 14p
Screened  Plastic open 1 . moulded n line SPST 28p | YA DPDT c/over 18p
chrome body | metal with couplers | DPST 34p | HADPOT 13p
2.5mm [ 13p | 10p 8 break 11p | 'DPOT 38p | 4pole2way  24p
3.5mm 18p 10p 1;: u)nz::ﬂ ;l;p 4 pole on/oH 54p /] PUSH BUTTON
MONO | 28p | 14p P e e | giring loaded
STERED | 32p | 17p | 18p 240 2p gg;;:;:;‘:f“‘g’ SPSTon/off  80p
e SPDT c/over  88p'
DIN #LUGS | SOCKETS | in Line | SPSTo0/of m DPDT6Tag  88p
e ‘MINIATURE
2 PIN Loudspeaker 10p 2 DPDT 6 ags 70p NI
3.4.5 Audio B 4 Vo 205 Rt Pumh o ke 18p
- Push Break 28p
COARIAL(TV) 140 140 14 notulv Mllv.nyouvownmunmaySwnch .
PHONG Sp single Stop Shafting . Accom-
momoiows | 100 | Seielial 12 | mosmeunotuen s
Mol scicered 18p 4-veyji 20p Break Before Make Waters. 1 pole /12 way.
BANANA 4mm 11p 12p — 2p/6 way. 3p/4 way. 4p/ 3 way. 6p/ 2 way
2mm 10p 10p - s s 47p
1mm &p 6ép = l%“,cr::"‘d, 850 cop) Bp
WANDER 3 mm 8p 1 pole/2 to 12 way, 2p/2 10 6 way, 3
DC Type 15p 20p pole/210 4 way, 4 pole/2to Iway 4&lp
AC 2-pin American 15p 15p ROTARY: Mains 250VAC 4 Amo__48p .
Bmm 5 Tnnsfonn“si(ngms Prim. 210240V) ALUM PANEL f FALL-OUT BLEEPER
6-0-6V. 9-0-9v; 12-0-12V 100mA
31 DIGIT LCD SVA: 6V..5A 6V-.5A; 9V-4A 9V. 4A; |2v e 'BOXES METERS* HAM CRACKLING After the next world war, the
Multimeter with 12V-.3A; 15V..25A 15V..25A L WITHLID® | ¢§D ) High Street will robably be
Capacitance 13V; A5V A A BV aA BV-1 28 6V-1 28 31" A8 | 6Oxex If you're into amateur radio and g _Propagly
Meter 12V-5A 12V- 54 16V- 4 15V 4n; 20V-3A | 5vii5nt es | 35mm a0 df slightly more radioactive than
(ETI Aug. 78) 3 220p (20p php) | 2 0n 08 | 050,A constantly being blamed for SUB Pocket radiation
Complete Kit ZJVA BV-1.5A 6V-1.5A; 9V-1 3A 9V-1.3A; ax2%x1%" 80 | 0-1004A eve snap. crackle and pop of it 1s now. PocCKel r L
€54.50% only 12V-1A 12V-1A; 15V-8A (5V-8A; 20v-6A | axe/ni i, gy | 0500, XY P, . . meters might be the ‘in’ fashion.
(p&p 80p) 120V-.6A 290p (450 0&p) * | 4X3veno” 64 | O-1mA interference on neighbours 8 . ] b
ep—]  BOV A: 6V-4A 6V-8A: 9V-2 6A 9V-2 5A; 12V-2A | £X4 U 92 | 0-5ma levisi ts. th he Radi With that in mind, no doubt,
CRYSTALS# | 12v-2A; 15V-1.54 15v.1.5a: 20v-1.24 20v- | 2020 83| G'ioma television sets, then the Radio Andrex Radiation Products AS
TO0KHz 385 | 1.2A: 25V-1A 25V-1A; 30V-.8A 30V-8A. Tx5x2%” 129 | 0-50mA Society of Great Britain have i :
455KHz 385 g 350p (50p pEp) + qes { 0-100ma ; of Copenhagen have intro-
: Bxex3 ‘ t d a favour. The p
S 323 | 100VA: 12V-4A 12V-4A; 15V-3A 15V-3A; | 502570 jgg F0O500ma just done you vour. N duced rsion of their
1.0008M 395 | 20V-2.5A 20V-2.5A; 30v-1.5A 30V.1.6A; | (00001 145 [ 014 have published a ‘“Television uced a new vers ~th
3.2768M 323 40V-1.25A 40v-1.25A; 50V-1A 50V-1A 880p 12x5x3" 190 | O0-2A l 5 h SUCCeSSful personal radlatlon
4 032MH2 323 | (BOp p&p). (N.B. p&p charge to be added above | 5,8,3" 260 [0-25V Interference Manual,” so that .
4.433619M 138 | 20 02 BRSSO o you can tackle the problem monitor. i e d
5.0MH: 355 1 TER q
gossam 275 | VOLTAGE REGULATORS COMPUTER [° without blood pressure (yours The new model is :jg tergan
10.0MH: 323 + ve HARDWARE | v iohb i smaller than its predecessors,
1o%Mr 333 | 5 7305 et 7908 2200 | 5125 iz Zpeec QIO LSO ) MR, without any loss in perfor-
ls4mm 323 fi2v 7812 145 7912 220 | 51078 490 A3 Yex Spurious-radiation and mance
. z — {211 186 g H -
Z7e4am 323 |18 I818 MR o I S SO TE] ANEREEEE The monitor remains on con-
SIS (ST o ) ol 895 0-5004 covered, as are problems in ) : e
2513 q g g -
12V 7812 a0 7912 sop | 2216 eos0 5960 sach transmitter design which may tinuously, producing
ETI Projects: |15V 7815  80p 7915 90 | 2708 778 : ’ mittent reference bleep to con-
] 7918 8 AY.5.2376 cause interference. If you've ; -
Parts availsble |15¢ 7838 8% 918 90p [ 2708 1095 firm operation and battery
ok 24v 7824 85p 7924 90p | 2716 1650 CP1610 930 spent a small fortune on your R diati
Eliminator 106mA 7082 Plastic Casing 4027 350 MCl441 o2 Hi-Fi and CW or SSB inter- condition. The more radiation
; 5V 78105 30p 79105 6Sp | 4047 750 Mo e’ ; : ; h is about, the faster the
Ambush, Gui- | 6v 78162 30p —| 4118 1025 MKa11g - 2089 ference is making your life a there s W ster th
tar Effect Unit. | gv 78182 30p —| 7430 45 TM52532 4600 ; ; little box bleeps. Sensitivity is
Send SAE plus |12v 78L12 30p 79012 esp| 74L75 140 TM54035 240 misery, the chapter on audio £ 1mR/h. Power is from a
5p for list. 15v_78L15_ 30p B O3 2 0D R o breakthrough might interest ro?l]'l ) ilable 1.5 V batte
————{ MF00H 1755 iM327 270p| 745287  325,TMS4045 760 your local radio ham. A useful LT IIE7 ENETIED y
LM305H 140p  LM723 38p{ J4cs ‘ITMS9900 3500 - lasting 3-6 months.
ULTRASONIC | {M3pok 138p  MVRS 1sopf 745470 325 S9980 1985 data and reference section asting
TRANS- LM317K  360p  MVR12 180p 780 2.5MHz 1050 ; f Weighing in at 80g, one of the
DUCER M32IK 82 TAA550 sop{ 811835 125 : covers filter design.
SCERS o 5p %01 81506 125 Z80OCT 640 ; - lightest of these units on the
450pk per pair | LM32SN - 240p  TBAG25G %) 8ics97 125 280P10 725 The RSGB's Television Inter-
2 LSO S DAVIE e - ference Manual by B. Priestle market, it can be slipped into a
ST 4018 87 foas 128 §2085 'ﬁ'.gg? L ) (80 pages) costs f:ly 35' y pocket or clipped on to a belt.
% 218 e wlici  mled ‘ﬁggF " VDU Hardware pag o The monitor is aimeg at peré
4021 91 | 4049 a8 {4093 85 i i aroun
399 23014027  ss| 4050 48 Ja09a  190f4400v s28| 7415163 1702 sonne! working in an
s 150 14023 201 4051 72 Jaog6 105 33; ‘g et oS Eaiso X-ray or isotope equipment or
4024 1] 72 34097 372 . y —— — — =
40 1%0)ao2s 194053 72la008  110§4503 69 AL 0] e with on-site radiographic in
4026 180} 4054 110 fa099 145 : : spection gear.
669 182 4055 128 4507 85| SFS80102 £2.05
670 248]40%8 & 4057 1950 4160 109 B oA INTean “,'33 The Andrex monitor \?llll
. 4029 ” 480 4162 109
CMOS: 4030 58| 4060 116 Ja163 1094511 10| SN75452 708 RC CHANGES continue working even after
a0 1857|4031 4063 110 faiva  1t0[4s12 e8| SRISES o exposure to extremely high and
4032 100 | 4066 58 §4175 98 451 206 . g o RN
4001 1844033 148} 4087 380 192  j08|e513 268 | UHF Modubator €250 If you're thinking of building dangerous levels of radiation.
aoop %3 [4033 11644068 22 fasos  7pofanis 2ee) L L the radio control transmitter You can find out more about
e an {l Jels V] T . .
aoor  18f2%  3asjaoro Er port ] P 'O;Comput::v;F o, 7 featured in our Mayrllssue, thesﬁ the Andrex pocket radﬁatlon
| 4037 100§ 4071 21 [4412F 13504518 102 - oar: wi o . et ~
100 |3 10s{4072 21 fasr2v 10sof4s19 88 SPKEX 66346 6.6 £68.00, component value changes monitor from its Britis dsup
4011 je] 4039 320 :g;g 21 |4415F 795 :ggg uz:: interest you. pliers, Andrex NDT Products
4040 106 23 4415V 795 2
:g:g i s = Pk R lansvy 1es1ien e EuulA;c..sz;/a?Ano. Low, R15,17 150k (UK) Ltd, 12 Trafalgar Way,
1014 501 4042 78} 4077 40 [4422  5a5)4527 152{ -o3 Meadybunt, tested C2,5,14 47n Bar Hill, Cambridge CB3 8SQ.
4043 04 4078 21 §4433 oos] 4528 g9 9guaranteed. Full technical de-
:8:2 3 H0as el 4081 20 14333 825 tails sypplied. Only £49.75.
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/ T 74191 90p | 7415377 180p VERDBDARD 0.1 015 “BFR 3 TIP3AC 1 3 40410 6 \
T e | 74192 vop | 7415378 200p | B3SERIES copmoroiaqy | TRANSISTORS | TERE0 305 | Tirasa senjsansico7 0417 2008
7401 1 | 24193 eop | 7415390 160p 301 0p | 205x3u”  41p 33p | AC126 250 | BEX29  30p | TIPISC 290p | -2N3708/9 40594  07p ‘ZENERS
7402 145 74194  100p 7415393 160p | 9302 ;"l:n 22 x 5" 49p a5p AC127/8 20p:| pFx30 34p | TIP36A 270p 5 40595  108p Lol
o 1ag LJl173185 - 65e FULL 7415 93“)8 3yep | 3ux3ur 49 asp AC176 ~ 26p | gFX84/5 30p 1P36C 340p | ‘2N3773 300p 40673 75p 400mW 9%
o veb | 1419 ese SERIES gg‘? 2750 | 3uxs” sép 60p | AC287/8 250 | pFx86/7 30p | TIP41A  6Sp | -2N3819 28p 40841  80p w 18p:
74504 vop | 14197 ‘& AVALLABLE | 9312 Teon | 2mx17e 1808 1500 ARVen ;g: BFX88  30p | TIP4IC 78p | '2N3820 sop | 40871/2 90p
3%x17"  230p 180p BFW10 80p | TIPA2A 70p | 2
;:gg ;'z: 74199  150p | 4000 SERIES gg]" oo [ aux17e 2800 — AD161/2 45p | gFys0  22p' | TIPA2C  82p 223332 _e
Teoy 33 | 78200 £10 | 4000 15p | 3338 2250 | Pkiot 35 pins 300 | AUIO7 200p | pBFY51/2 22p | TP120 1 “2N3903/4 DIoDES TRIACS :
s b | 74221 160 | 4000 170 | 2320 q2ep | spot face cutter 8sp | BC107/8 11p | pryse  33p | TIP122 110p Bv127 12p | STIC |
7409 19p | 14251 1408 | 4002 17 | 5334 2599 | Pininsertion tool ogp | BC1OS 10 ¢ aFry90  90p | TIP2955 785 | -2N3905/6 2y % | A0V s
210 e 74259  250p | 4006 9sp | 3332 225 | VERO WIRING PEN BC109C 13p | gRY39 4Bp | TIP3055 70p -0AB1 158 | S Soov .2"
Ja1y  2ap | 74285 80 | 4007 18p | 55, 2000 Pius Spool 3zsp | BC1'7 200 | 85x19/20 TSI 3Mp | -2N4036 85p. | -oaog 150 | Zha00v  70p
7412 200 | 73378 Tvon | 2008 SO% | 9374 2005 | Sporospooiwire) _ "m0 | 2E1507E 08 20 | TISOY . 3% | 2nsos8/9 ohay o | easoov  asp
400! 40p 20 Combs 7p each, BU104 225p | ZTX108 12p ‘ P
4
M3 e | 74283 19%p | 4010 S0P Fomeages 0358 F50p | S<ion’8 198 | BUTOS 190p | ZTX300 13p | -2N4060 R ACATN il e
7416 27p | 14288 do ol “;: AY1-0212 600p | NE531 10p | “BC169C 1;: oo e ZIX500 :,5: T2N4061/2 04202 13.': 124400v  B5p
1 “AY1-1313 688p | "NES4
g 20 st | a0t sep | Vi Soob | Neodax Ry TR 120 | Buz0s 2000 | ZS04 30 onarzass™ | NS w 12500y 1089
*AY 1-5050 ]
Ty 2% el ehiips 5 AY51934a 2408 NESse Jon | e 1o | BUsOs 145p | 2N6%6 3% | anai2sss s & 150005 Vioe
. 81 200p | 2N697  25p
7423 34 | 74388 1200 | 4013 asp | avs1315 600p | NE5618 a2sp | -aci82/3 108 | o) o || s
: 1491 300p | 2N698  45p | - sp
7425 3op | j43es 1200 | 4018 80p | 'AY513174  636p | NES628 a25p | acig3 top | M P | 2N4289 20p | 1N4005 8
J2501 225p | 2N706A 20p | - / P
7426 80w | 74387 1208 | 4019 o | cagono 80p | NES65 130 | ‘aérgal 11p 2N4401/3 IN400B/7 7
p | Ca3046 N MJ2955 100p. | 2N708  20p 4
T e | 74388 1200 | s020  100p CA304s P Neser 15eb | Bcis7  30e | Mi3001 2250 | 2NO1B A5 | jnaa2y 50 || I e
e 350 | 74330 200p | 4021 1106 | Ca3080E uze | NEST1 az5p | BC212L 11p | MIE340 65p | 2N9IO 18 | 2N4gT1 €0p JNS404/7 _19p | Lo 0 cYORS
7437 3op | 74333 180m | 4022 100p | ca3os6 48p | "SAD1024A £1a | BC212/3 11p | MIE2955 2N113172 Ns087 279 | 0% % | Jasov 40
7433, aop 4490 225 ) 4023 22p | -CA30B9E 2260 | SFFO6364 1150 | caia  1en 100p 200 | 2N5089 27p 1A400V  85p
7637 3sp [7mssemes | 202¢ 50 | Ca3ogoaq  378p | SNT600IN  176p BC2ait e | MJEdoss a0p | INIGI3 2% | IN5i72 27p 1A 800V 70p
7438 35p | 741500 1 0 Op | CA3130E 100p | SN7601IN 1800 | B5C477/8 300 | mbroasat | 2N370) 2% | 2NSTI9 90p | HEAT SINKS 3A400V  90p
7420 17p | 740502 1ap | 4026 130 | ca3idoe 70p | 'SN76018 1800 | -c516/7 MPF103/4 2N2102 80p | 2N5191 83p | For 0220 Voit BA 600V  140p
7441 700 | 78504 1ap | 4927 50p | CA3160E 1000 | SN76013NO  120p | -ace4cs seb 2N2160 300p | 2N5194 90p | age Regs. and 124400V 160p
73424 sop | 74505 2sp | 4028 B2e | CA31G1E 150p | "SN76023N  140p 3 e (R TR IN2219A 22p | 2NS245 40p | Transistors 22 | 164100V 160p
7443 112p | 781808 2 4029 100p | CaA3162E 4500 | SNT602IND  120p | DCOASC 1%P | MPSAGS 30p | 2N2222A 20p | -2N5296 85p forTOS  12p | 16A 400V 18
s NP 1A% ik | 4030 sse | pxiog 750p | 'SN76131 110p | BCB49C 185 | 'MPSAT2 SOp | 2N2369A 18p | -2N5401 §Op < P | 18asoov 7708
Jaas 1000 | 74511 aop | 4031 200 | ici7106 850p | SN76477 260p | BC5578 16 | 'MPSA13 SOp | 2N2484 30p | "2N5457/8 ami06 . 1108
Jaaen 93p | 74313 e | 4033 18% | icie038 340p | '5PB515 60p | 502388 1% | 'MPSA20 60p. | 2N2646 60p a0p G000 aoe
74474 74514 70p | 4034 200 | LF356P 95p | TAAG21 278l Nose oy et | [bsAceRazplf} 24290475 "2N5459 aop | BRIDGE “MCRIO1 36
7448 8op | 74520 20p | 4035 1100 | Lr3seP Top | TBAsstatl  228p | SovyiP o 1% | (MPSUOG e3p 250 | -2N5460 40p | RECTIFIERS 2N3525  130p
7450 179 | 740521  aop | 4040 1000 | 1m301A 30p | TBABS1 200n | BCY71/2 22p | 'MPSUS6 78p | IN2906A 24p | 2N5485 4dp | 1A SOV 2%p | ONdaaa 4 or
7481 a7p | 74822 2mp | 2041 B0k | iM3n 120p | -TBABOO sop | BC131/2508 | 0C28  130p | IN2907A 30p | -2n6027 asp | 1A 100V 220 | -3N5060 3o
7983 179 | 74527 3mp | 4042 8O | wmyie 200p | TBAB10 1000 | BD135/6 BAp | 0C35 130p |-2N2926  9p | w6247 190p | (1A 400V 308 | -2N5064
Tiad 15 | raiss0  22p | 4043 90 | M3t 2000 | TBAS20 Sop | 80139 86n | ‘20088 200p | 2n3053 22p | 2N6254 130p | 1A 60OV 35 e
7480 170 | 7as32  29p | 2088 80p | |M324 70p | TCA4500A 250p | 80140 60p | 'R20108 200p | 2N3054 6Sp | 2N6200 esp [ (24 SOV 30p
® P | 4046 110p BD242  70p | ‘TIP29A 40p | 2N30E5 24 100V 38,
7470 36p | 741542  95p LM339 750 | TCA940 175p 48p | 2N6292 8Sp P
7472 Job | 74847 oy | 4047 100p | M348 95p | TOA1004 3000 BDYS6 200p | °TIP29C  65p | 2N3442 140p IN128  120p | [2A 400V 45p
7473 3an | 74555 30p | 4048 sSp, | 1M377 175p | TOA1008 3208 g;ggga g:» TIP30A 48p | 2N3553 240p | 3N140 100p | 3A 200V 80p
M8 | jaEn s | 0% aow | m3s0 750 | Toa1022 oo p | TIP3OC 80p |'2N3565 30p | 3141 110p | 3A 600V  72p | 'LOUDSPEAKERS
7475 3sp | 7ats7a 32 | 4050 49p. | "LM3B1AN 180p | TDA1034B 200p | Br2se8 Toe | Tip3ia "2N3643/4 IN201 110p | 4A 100V 98p | 2% 64R  70p
7476 35p | 74575 asp | 405! 80p | ‘LM38IN 180p | -TDA2020 320p BF257/8 32p | TiP3iC 629 20290 280p | '4A 400V 100p | 2% 8R 70p
2480 son | 74576 asp | 4052 80p | (m709 36p | TLO71 0p BF259  38p | Tip32A e8p |°2N3702/3 40360 aop | 6A 50V eo0p | 2 B8R 75p
7484 100p | 74583 sop 4053 8op | mM710 50p | TLO72 350 BFR39  30p | Tip32C 82p 1 40361/2 48p 6A 100V 100p | 1% B8R 78p
7482 sap | 7ais85 100p | 4034  150p'| LM725 360p | TLO74 150p | BFR0 - 30p | TIP33A  90p | "2N3704/5 40364 120p | SA 400V 1209
Tae3a 700 | 741s86 aow | 4055 12% | im733 100p | TLOB4 1300 ,‘;FF:‘;; ;g: TIP33C 114p 1 40408 70p | 10A 400V 200p
P e B s+ VI U (N W e = UL R Wkt
es gg: alsos 63 4060 115p | [M748 38p | XR2206 ,gg’; MEMORIES UART SUBMINIATURE SWITCHES
7489 175¢ | 741596 7 4063 120p | \M3302 80p | XR2207 200p 200220 120p AY-3-1015P 500p Toggle
7490A  30p | 7418107 ‘;‘: 4066 55p | [M3300 70p | XR2211 600 21078 500p AY-5-1013P 400p SPST 51p
a0 200 | 7415100 sop | 4087 4500 | (m3g1i 130p | XR2216 s": 21112 228p IM6402 500p SPDT 53p
74924 7415112 4068 22p | [M2136 120p | XR2240 400, 2112:2 300p TMS601 INC 400p DPDT 55p
7493A el %% | 4069 20p | mc1310P 150p | ZNa14 o 2N 5285p DPDT (centre off) 75p
7494 .: 7515123 :}: 4070 30p | mC1458 §5p | ZN424E 1::: i S GERERATOR ushitolmaka
74958  70p | 7815124 180p | 2971 22p | MC1495L 350p | ZN425E 400p 900p ENERATOR (Red, Green. Yel_ Blue)  16p
Jase"  emy | 7aisi2s 'sop | 4972 22p | -MC1496 100p | ZN1034E 200p Bine 1100p 3257ADC 998p Push to break
2407 1800 | 74120 4073 22p | -MC3340P 120p | 95H90 800p 2101 510p MCMB578 €10 (Black only) 25,
74100 13 Jasi3s e | 407 22p | -MC3360P 120p | 11C90 €14 2810 3509) RO-3-2513U.C 600p P
I 3o TSI e | 4076 107p . HOM/PROMSs RO-3-2513L.C. 850p CRYSTALS
A0y 85 ) L etae e | 408! 22p VOLTAGE REGULATORS 745188 225p SNT4S262AN  1360p 100KHz 300p
L S Sp | 4082 22p ; ) 745287 350p ' TMHz 370p
34p 7415138 60p 4093 BOp Fixed Plastic T0-220 745387 350p OTHER 1.008MHz 37op
74100 8 | 748139 60w | 4008 175, 7 © eve e 748571 8500 3245 400p 3.2768MHz 350p
n 85p | 74LS147 220p | 4598  120p 5V 7805 75p 7905  90p 93427 400p 6820 §00p 3.579MHz 200p
;:Hé 70p | 7415148 180p | 447y e y2v 7812 75p 7912 90p. 93436 650p 6850 500p 5.185MHz 400p
Ene L 1200e 14515y 100 | 4502 120p | 15V 7815  75p 7915 90p 93446 850p 8205 320p 8.867MHz 350p
30p | 74L5153 80p | 4503 708 | 18V 7818 90p 7918 100p 93448 £10 8212 225p 10.7MHz 350p
74119 210p | 7415154 1400 | 4207 o | 24y 7824 90p 7924 100p CPUs 8216 2259 18MHz J00p
i e A B e o | om BR | P S
4611 15 100mA 10-92 6502 1200p
7122 ase |7asisr so | 3310 2308 5V 78L05 35 79105 80 6800 900p 8251 700p EDGEBOARD I CONNECTOR
412300 885 R} |7ALST5E) 1200 % | v 781z s 7913  Bop 6802 €12 8253 €12 0.156 Solder Tail
74125 55p 7415160 130p 4516 110p P P 8 2x 10 way 85p
4518 15V 7815 35 79015 89, 80804 550p 255 550p
74126 60p | 745161 100p | 4238 '90¢ 2 . 750 13500 8287 21 2 x 15 way 100p
74128 75p | 7415162 1a0p | 4233 w&'? OTHER REGULATORS EPROMSs 8259 €14 2y gy 12
74132 7sp | 7405163 00p | 4230 1G0P | LM309K 135p  LM3207-12 90p 17024 600p MC14411 £11 222 ey 1350
78136 75p | 7415164 120p | .39 140p LM317T 200p LM340T-12 759 2708 900p MC14412V €11 BTy ) Op
74181 700 | 7415165 180p | 3233 jagn | LM323K 825p 78HOSKC 875p 2716 €26 Z80P10 €8 KEYBOARD ENCODERS
74142 200p | 7415166 180p LM723 a7p  78MGT2C 135p, 2702 90 280CTC €8 AY-5-2376 £10
74145 90p | 7413173 110p | 4353 450» L3
74147 190p | 745172 90p | £330 z:gl; OPTO_ELECTRONICS . LOW PROFILE DIL SOCKETS BY TEXAS WIRE WRAP SOCKETS )
74148 150p | 7415176 110p | 4200 jgop N6777 45p OocP71 130p 8 pin 1Mp  18pA sp  24pin 33p 8pin 30p 18pn 65p 24pin 90p
74510 100p 7415181 320p 4583 20, ORP12 90p ORP60O 90p 14 pin 12p 20 pin 28p 28 pin 42p 14 pin 40p 20pin 70p  28pin 110p
;::g:\iA ;g: 7415180 100p | 45a4 90‘; E:;g‘ 90p 78 70p 16 pin 13p  22pin a0p  40pin sip 18 pin s5p 22pin 80p 40pin 140p
7415191 100p :
74154 100p | 7415192 1a0p | 14315, £11 | 9125 02 COUNTERS
;::gg m 7405193 140p | 14433  £q9 }':tggg'-:vw '1’3: TiL220 Red 16p 74C925N 475p
7415194 90p TI222 Gr 18p ICM7217A 850p
78157 Top | 745195 1409 oo e % Tu22Red 22 ZN1040E 700p° VDU SYSTEM PARTS
74160 a ;2{-2;3? :x INTERFACE ICa | TIL216 Red 18p Ei\;i‘g' W ‘z‘,’; ﬁ;‘:gg;:’ggu' 570p Convert your TV into a \(DU using Thompson-CSF TV
7::g| 90p | 7415240 178p | MC1488 100p DISPLAYS FNDS00 120p CRT Controlter IC. 16 line by 64 characters, cursor
74162  90p | 7415241 175p | MC1489 100p 3015F 200p FNDSO7 120p Al items are normally management, on screen, line erasing, compatible with
74163 90p | 7415242 170p | 75107 DL704 140p MAN3640  175p stocked:in depth and stock 9 : © h 2
74164 100p | 7405243 170p | 75150 175p DL707 Red  140p TIL311 800p items are despatched by any microprocessor system
;::gg :x ;:gg:‘; ;:2 ;g:g; ;;‘5): ou;%g;d ;;09 TIL312/3 110p return. . Thompson-CSF CRT Controller IC SFF96364 1150p.
5p TI321/2  130p 3. e
ey soon |Jesde: acn | 78322 278 D el W 3 | o e on o cawos, RO-3-2513 650p. AY-5-1013 400p. 71301 ROM
74170 240p | 7415253 140p | 75324 375p FND357 12 7750760 200p LINEARS, MEMORIES, TRAN- 700p. . .
Ltne "’gg‘; arsasy ;x L5328 3;;: DRIVERS 9368/9370 200p SISTORS ETC. AVAILABLE. PE Memory Mapped VDU System Kit £49 inc. VAT
74174 85p | 7415259 160p | 75491/2 96p TRANSFORMERS (Prim 220-240V) - (Reprint of PE articles 75p)
_7,44:_7,2 :: ;zgggg gw ggg 250p 6.0 ) -~ v OTACe Elekterminal VDU System Kit £69 inc. VAT
300p -0-6 100mA 88 - A 270p+
74177 75p | 7415279 }4: 8795  160p 9-0-9 75mA oz: 12v 2A  360p+ CAPACITORS PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
;::gg 1:? 7415283 120p | 8797 160p 12-0-12 100mA  95p 0-12-16- %ENCTTL%LMWIC COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
p | 7415298 24 81LS95 140y 012012  500mA 280p+ 202430 1A 340p+ i
Taiey 1eon | Jas3da 20:: Bisee “o: 500m, Op 19558 zug:+ POLYESTER MICA VARIABLE POWEF(; SUPPLY. Sen’szAE for the list.
14182 & 7415365 160p | 811597 140 (Ploase add 50p p&p charge 10 all items marked AVAILABLE $100 Busboard £
7 1 7415367 160p | 811598 140p
7“22 150p 7403368 160p 9601 1400 + above our normal p&p charge)
741 500p | 7415373 180p | 9602  220p v ;
74190 90p | 7415374 198 | 9603 60p Antex L S naaE
‘RESISTORS High Stab Carbon Film 5% Tol E12 IRONS {Suirable for 20 x 14 gin 0’27 We carry a large stock of standard TTLs, 74Ls TTLs, Memories,
"W 10R-10M 8p/ pack of 3 (one value) Model C 15W  360p 16 x 16 pin DIL ICs) CMOS, Linears, Regulators, Opto-Devices etc., and can offer very
D I e o Fpe] DipBoard 4.5 x615  340p competitive prices. We welcome inquiries for bulk quantities. Official
“100R-1M 10p CeN 380p (P O (e B Ly GO orders from local and overseas govt. depts., universties, colleges, research
jﬁ:AARFé)GNﬂLt‘:‘cx POTENTIDMETERS —— Connector Plug 31 way  100p organisations, Broadcasting Authorities etc,, are accepted without
. & > Connector Socket 31 way 110p repaymen
: : :
-Dual 5K-2M «cuting 103p.

VAT RATE: All items at 8% except Please add 25p p&p & VAT at appropriate rates.
where marked * where 12% %

applies (or new current rate)

TECHNOMATIC LTD.

17 Burnley Road, London NW
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... NEWS

digest.......

BABANI DUO

Two new books from the Ber-
nard Babani stable dropped
through our letter box recently.
The ‘Beginners Guide to Digital
Techniques’ by G. T. Rubaroe
covers everything from an in-
troduction to the binary
number system to applications
such as digital computers and
voltmeters.

As digital techniques spread
into the hobby market, ver-
satile and inexpensive digital

SCOPE CUTS

Telequipment have announced
price reductions for two of their
oscilloscopes. (Don’t they have
inflation in Harpenden?)

The S61, a single beam 5 MHz
general purpose instrument, is
down to £156.

The D32, a battery/mains
dual trace portable scope with a
bandwidth of 10 MHz, is now
selling at £406.

Both scopes are from Tek-
tronix UK Ltd, Beaverton
House, PO Box 69, Harpenden,
Herts.

ICs are becoming available to
the home constructor.

This compact paperback’s 62
pages pack in chapters on
number systems, codes, com-
binational and sequential logic,
analogue to digital and digital
to analogue conversion and
finally applications.

Next from Bernard Babani
we have the ‘Second Book of
CMOS IC Projects’ by R. A.
Penfold.

The publication of this
second book of CMOS projects
was prompted by the success of
‘50 CMOS IC Projects’ by R. A.
Penfold, published in 1977.

The second book provides a
selection of useful, mostly
simple, circuits, with the mini-
mum of overlap between the
two books.

In 122 pages, four chapters
deal with CMOS basics, mul-
tivibrator projects, amplifier,
trigger and gate projects and
special devices.

The Beginners Guide to
Digital Techniques is available
for 95p and the Second Book of
CMOS IC Projects for £1.50,
both from Bernard Babani
(publishing) Ltd.

HOT SPOTS

These tiny, self-adhesive tabs
from Carel Components could
save your bacon (or your ex-
pensive ICs).

Only %in square, the Lever-
more ‘Temp-checker’ tempera-
ture indicators change from
silver to black within 1% of the
rated temperature. Ratings
range from 40°C to 260°C in 41
increments.

These hot spot indicators
come, appropriately, in a book
match pack. Six packs or more
are supplied in an outer wallet.

For information on Temp-
checker tabs, please contact
Carel Components Ltd, 40-44
The Broadway, Wimbledon,
London SW19.

this

INCREASE

As from June 18th
the VAT rate is iIn-

creased for all pro-
ducts to 15%.

Due to printing sche-
dules most of the ad-
vertisements in this
issue will carry prices
based on the old rate
of VAT.

Readers should take
iInto account
when ordering from
advertisers and it is
advisable, if in doubt,

to. contact suppliers

beforehand.
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Tecknnwledgev for sule

| Features of the system: |
he _Mack Il UENUNHEE — Precision construdtion &

DIY Hi-Fi will never seem the
same again. Ambit's Mark I -

design ol all parts
e, requeney display

tuner system »is electrically & Stite of the art pertormance
visually superior to all others. with lacilities for updates.
Som_e options avall'able, but using modular plug in

the illustrated version with systems.

reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
£185.00 + €23.12

Deviation fevel calibrator
for recording
All ustial tuner teatures

Digital Dorchester All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo
A multiband superhet tuner, constructed using a single IC for RF/IF processing - but with Update vour old radlo, or build this into a new desngn
all features you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with
three section (air gang) tuned FET tunerhead, with ceramic IF filters and interstation mute; LCD display reads direct frequency in kHz/MHz, or
AM employs a double balanced mixer input stage, with mechanical IF filters plus a BFO with usual AM/FM |F offsets for received frequency.
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15-:20mA at 9v even
Mark 111 FM only tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resolution is
easy construction. MW/LW reception via a ferrite rod antenna 100kHz, AM 1kHz. Sensitivities better than 10mV
Electronics only {PCB and all components thereon) £33.00 + £4.12 VAT Complete kit £19.50 +*£1.56 VAT. Built and tested version £24.00 +*£1.92 VAT
Complete with digital frequency readout/clock-timer hardware £99.00 + £12.3Z.VAT Various other DFM systems described in our catalogue part 2 - including a one chip
Complete with MA1023 clock/timer module with diat scale £66.00 + £8.25 VAT solution to providing digital display of FRG7 kHz dial, combined with clock /timers etc.
Hardware packages are available separately if you wish to house your own designs in a
professional case structure. Please deduct the cost of electronics from complete prices.
PW SANDBANKS Pt METAL LOCATOR |Radio and Audio Modules : The biggest range/ best specs: COMPONENTS for Radio and Audio ICs, HMOS etc.
Maintaining our professional approach to [ EF5801/3/4 6 stage varicap tunerheads with LO feed and various The list is too long to attempt here, but AMBIT specializes in all types of
home constructor kits, we offer the pulse levels of sophistication. New 5804 include pin AGC loop ‘on semiconducter for radio reception, including devices operating from DC to
induction ‘Sandbanks’. Now with inject- board’. 5801:£17.45+£2.18vat - 5803:£19.75+£2.47vat 5GHz. New low cost SBL1 diode ring mixers {equiv case MD108 etc) -first
jon molded casing for greatly improved 6804:£24.95 +£3.18vat. Frequencies in 40-180MHz on appcn. with HMOS fets, now with a PCB for DC amplifier, and offset sense and
enviromental sealing. £37.00+ *£2.96vat. | EF5402 4 stage varicap with TDA1062, compound FET/Bipolar - protection relay for speakers. See catalogue and updates for most info, pse
VHF MONITOR RX WITH PLESSEY iC input stage, low noise, balanced mixer, pin agc, osc output. A senq an SAE for information on anything you cannot find in catalogues.
4/9 channel version of the PW design worthy successor to the 5400. £10.75+£1.34vat Radio ICs cost+vat  Stereo 1Cs cost+vat AF power (Cs cost+vat
. o | The 5402 is available centred on a wide range of frequencies from CA3089E 1.94 24 MC1310P 1.50 19 LM380N 1.00 12
but using standard 3ni OT crystais, an b
i i -\ 30MHz to 180MHz. Non standard units £14.75+£1.84 - 3 weeks." CA3189E 245 30 uA758 220 27 TBAB10AS 1.09 14
TOYO 8 pole crystal filter with matching : X
isets f 4 18319 4 stage varicap tunerhead from Larsholt using MOSFET | HA1137W 220 27  CA3090A 275 34  TDA2002 195 24
transformers. Coil sets from our standart 8 gt
range to cover bands from 40 to 200MHz RF and mixer stages. New temperature compensated oscillator SN76660 075 9 HA1196 395 49 TBA8B20M 075 9
Complete module kit £31.25 +£3.90vat . for wide ranges of ambient temperature £13.45+£1.68vat TDA1090 335 42 HA11223 4.35 54  f1om the general list:
7252 Complete Larsholt FM tuner less stereo decader. £26.50+£3.31vat | TDA1083 1.95 24 KB4437  4.35 54} gpg.all colours and
ETI - REMCON  RADIO CONT'ROL 7253 Stereo FM tunerset from Larsholt with FET head. {as 7252) TDA1220 1.40 17 KB2224 275 34 ow prices
A tried and. tested RC system with a 1944378 Hyperfi stereo decoder. The very best. £19.95+£2.19vat SLB6640 275 34 preamp ICs/switches  28)48/25K134 HMOS
full set of supporting hardware from a | 911223 Pilot cancel stereo decoder, priced to make the MC1310 as MC3357 312 39 TDA1028 3.50 44  9.90 +£0.80 vat(Pair)
well known manufacturer. Please send obsolete as it now deserves to be.£12.50+£1 56vat HAN97W 1.40 17 TDA1029 3.50 44  Signal fets/transistors and
for details - and watch our ads ‘for further | jnotec 1-A fully DC tuned and switched LW/MW/FM stereo tuner MC1496  1.25 15 TDA1074 4.14 52 TOKO COILS & FILTERS!
news of developments in RC products. to interface with synthesiser control etc.A first! Details OA LM373/4 375 4 KB4438 222 28
OSTS: Remember all OST$ stocks are obtained from BS9000 approved sources - your [a] =
assurance that all devices are very best first quality commercial types. Some LPSN g [n 4“““ [mos Itrnmurket
TTL is presently in great demand, so please check by phone before ordering . 2oL 17, — .
- - il - & e 176 | 4058 | 563 pas22” 1 149, | 6800 series | 5216 }?-,?, 2Ry
s (s 4002 17p | 4060 | M6y |a527 | 157n | ggoor : b 2 B
TiL:5tandard AND LP SchottRY oo Wi bl wrlag s B0N o8 looduma
N , i ; 452 141 - 3
v N e s [ | 6 | | s |5 | o e 27e e 836 |wexo iz
7400 13 | 20{7a55 35 | 24 §74126 57 | 44 74185 134 | B 12s B2 2009 | sep [4068 | 250 |4531 | 141w |gus2  3.65 |MEMORIES _[L000 =
7401 13 | 20| 7460 17 74128 74 74188 275 74378 a3 g iy 4010 sgp | 4069 20p 14532 | 1250 | grgn ot 2102 01 70 S ',‘,'s"" !
7402 14 | 207463 124 {74132 73 | 7874190 115 | 92| 54379 130 el 4o 170 | 4070 | 200 |as3a | 614y | BISUSENES 155 340 |0 L
7403 14 | 20{7a70 28 74133 29 {74193 74368 3, =9l 4012 | 170 [4071 | 20p [4536 | 3800 8080  6.30 |%513  f754 |
7404 14 | 24 {7472 28 74136 40 {/4192 105 | 180 74390 a0 ERY 4013 | sop [4072 | 200 fas38 | 150, | 8212 2.30 Bacos o 7w
;1485 18 | 26 |7473 32 | 38 |74138 6074193 105 | 180] 72393 | 140 [ 4014 95p 407: ggn 4539 | 110p
406 38 7474 27 | 38 |74139 60 {74194 105 | 187 M 4016 52p | 407 p [ 4541 | 141
1407 38 | 7476 38 | 40 | /4141 56 74195 95 | 137 32332 :33 bl <017 | 80p | 4076 | 90u fasa3 | 174n MISC. LSV/Scalars/OVMs
7408 17 | 24 |7476 37 | 38 |14142 265 74196 99 | 110| 74308 a0 Ny 4018 80p | 4077 20p {4549 | 309, ||NESSS 300 NESSE /By NESSE  1mOn
7409 17 24 | 7478 38 {74143 312 74197 85 | 110 74309 150 > 4019 60p ]4078 20p | 4553 440p ||LM3909 72p  95HI0DC /320MH/ 7.80p
7410 15 | 24 |7480 48 74144 312 74198 150 74445 92 .'-' =g 2020 93p | 4081 20p | 4554 | 153p [[11€C90DC /G50MH,  £14 00
7411 20 | 24 | 7481 86 74145 65 | 97 |74199 160 74447 30 B 2 4021 82p | 4082 20p | 4556 770 |ICM7216B1PI B decade 10MH: OFM/timer with
7412 17 7482 69 | 724147 175 74247 90 | 74490 140 w 4022 90p | 4085 82p | 4557 386p |{direct LEO drive and all counter features £19.82
7413 30 74834 110 | 74148 169 | 191 |74248 a0 | 74668 110 [ Xel 4022 17p {4086 82p | 4558 117p | ['CM7217AI18BI 4 decade programmable con £9.50
7414 51 7484 97 74150 93 74249 93| 74670 249 S Lalll 2024 76p 4089 150p | 4559 388p | ['CM7207 clock putse yeneiston IC £4.95
7415 24 [7a85 104 | 99 |741617  Ga | 84 |74251 30 Y-y <025 17p | 4093 s0p | 4560 | 218p |ICM7208 7 decude counterhlispliy drver  £14.95
7416 30 | 7486 40 | 74153 64 | 54 |74253 108 [voLTAGE /psu BTN 4026 | 180p | 4094 | 190u {4561 65p | [{CM7106CP LCD DVM IC (3. dignt £9.55
7417 30 7489 205 74154 96 74257 108 |REGULATORS g 4027 55p | 4096 | 106p | 4662 | 530p | |/CM7106CPK LCD DVM KIT B £24 80
7420 16 | 24 |7490 33 | 90 |74155 &4 | 110 |74258 163 b7 - :w 4028 720 | 4097 | 372p | 4866 | 159 ||'CM7107CP LED DVM IC - £9 65
7421 29 | 24|7a91 76 170 |7a186 &0 | 110 |74259 | a0 [j800series 955 gl 4029 | 100p |4098 | 110p |4568 | 281p ||ICM7101CPK LED DV K (T 20055
7422 24 | 24 | 7492 38 o8 [74157 67 | 5574260 |/ 200k I Yl 2030 58p 14099 [ 122p | 4569 [ 3030 | [SP8629 dwide by 100/200MH, scalur €4 20
7423 27 7493 32 | 99 |74158 60 | 74261 353 78M series  90p '5‘ 'l 2031 | 250p | 2160 90p | 4572 25p {|MSL2318 divide by 100 1o 175MH/ mio
7425 27 | 7494 78 74159 210 74266 70 [ITsEgO Pack135 P 2032 | 1005 [416) 90p | 4580 | 600p viede by 10 10 45MH/ e £4.20
7426 36 | 27|7495a 65 | 99 (74160 82 | 130 |74273 124 mmms;é‘e‘”s" LY <033 | 1450 4162 | 90p 4581 | 319y ||PLEASE REMEMBER TO ADD 8% VAT
7427 27 | 297496 58 (120 | 74161 92 | 78 7427 3 . 4034 | 200p |4163 | 90p 14582 | 164n |ITQ ITEMS LISTED UNDER OSTS
275 312zemGT2C 175 x w
7428 35 | 32|7497 185 /4162 92 | 130 |74279 52 P sl 4035 120p [4174 104p | 4583 84
7430 17 | 2474100 119 14163 92 | 1874283 120 [723¢ 65p Pl 4036 | 2500 {4175 | 950 |458a | 63p
7432 25 | 2474104 63 14164 104 | 130 | 14290 9o |NES50A  73p  BREE 4037 | 100p |4194 | 95» |4585 | 100)
7433 a0 | 32[74108 62 14165 105 74293 o5 [L200 1950 _ kIRl 4038 | 08p |4501 | 23p
7437 a0 |24 174107 32 38 | 74166 74295 120 [MAINS FILTERS I3 4039 | 250p 4502 91p l'nEnRSnunconmmc 0pTo7s displays
7438 33 | 24 (78109 63 | 38|sa67 20 14298 ] 100 [1Amp 1IEC .83 E; 4040 | 83p 428% g?v ALY
7440 17 | 2a 74110 54 | 74168 74324 1576 ’ » 4041 90p |4 » | BIMOS LM324N Tp .
7441 74 7411 68 18169 200 | 72525 o7 pampIEC 583 PR 4002 | By |4507 | S50 | CA3II0E  gay| LMIION  Gon 0.43" High Efficiency HP
7442 © 70 99 |74112 38 | 74170 230 | 200 | 14326 | 247 fan Bs aupmm& 8 Pl 4043 85p | 4508 248p [ ca3130T 901 | LM34a8N 186y | Y082 €50 i CA
7443 116 | 4113 38 | /4172 625 /4327 237 4044 | 80p [4510 | 99 | ca3ta0k LM390ON 60y | 5UB2 7653 rew C
7444 112 74114 38 f7a173 70 74352 700 [Roquests for the [l 4045 | 1500 | 45111 14% | cagidor 72| 70911 w5 G4 5082 7660 yullow CAL g
SN 74116 198 74174 87 | 120 {74353 100 {oquests for the  BrBSll 4046 | 130p (4512 | 980 | CAZIGOE 90 | 709PC i 3o | 5082 UGS yullow CC d
7446 94 | 74118 83 74115 87 W0 | 4362 115 |caratogus now be: 4047 99p [ 4513 | 2060 | CAZ1GOT 99 710HC 105 Gop | ©082 7670 g CA
7447 82 | 89 (74119 119 /4176 /5 74365 43 I'boored tor dee 'é‘ 4048 | 60p |4514 | 2600 | o 7 710PC i 59y | 5082 76/3 reen CC
7448 56 | 99|74120 115 74177 18 7 ordus Nl 4049 | B5p | 4515 | 3000 = | 723¢N 655 | 0.3" Standard HP
4366 | 49 |patch immediately [ 4516 | 1250 | TM301TAR  GPp A
7449 99174120 25 74180 85 74367 a3 fics ready tabout Bl 2950 | 5% O | Cmaoran  gon| 741G wh GG | w082 7730w CA
7450 17 74122 46 | 57 [74181 65 | 350 | 74368 | 35 [Noroaty tavout  |EWN a051 | 65p §4517 | 382w | o AR ST 18VON K 270 | 5082 7740 i CC hare
;451 17 | 2a|74123 a8 | 73 /4182 160 74373 | 77 |send 500 to reserve gE :82:2; ggp :g:g 13;9 LM3081  97p ;gégN ;gn 0.5" Fairchild
453 17 4124 1137 | 14183 210 p © N T e $
7a5a 4 2al7aizs 38 | oaa fiaima a3t 2 110 [ €l Ell 2054 | 120p | 4520 | 1099 LMIT8H 279 NESITT 12 [ FND500 wuCC 150,
: e 4086 | 1350 4521 | 236p | LM3T1BN piNES3IN 105 | FNDSO7 1 CA 1504)

Current news: Work continues apace on our HMQOS PA kit, and by the time this is published - we expect to be about to launch the product In a style that matches the Mark [l system.
§7he unit uses separate transformers and power supplies. and inciudes a QC offset sensing circuit combined with slow switch-on using a relay. We introduce the HyperFi FM |F with this
facdvert - and a sepaiate leaflet (s available on request with an SAE. All new pricelist revision also available with an SAE. The Mullard DC controlied tone/volume and switch {Cs with a ‘more
“han HiFi‘ specification are in stock at last - together with reams of data (over 50" pages now). Also, RC enthusiasts will be interested to learn that we are supplying parts for various kits now

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on
VAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.

Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 9am to 4.30pm please (not Saturdays). Saturday service 10am to 6pm

AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment on
® modern developments and advances in the field of radio and audio. There is no competetive

q m b l t publication that even approaches the broad range of parts/information on modern techniques.
international 2 Greshum Road, Brentwood, Essex.

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!




SATELLITE POWER

Have you ever considered what a wasteful
object the Sun is. All that energy going to waste
when we’'re so short of it here on earth. This
feature investigates the research that’'s cur-
rently being carried out into using orbital power
stations to provide for our future needs.

TOOLS

Back to basics. If you are still considering
starting out into electronics for your hobby then
do not miss this feature on tools, what to look
for and what to avoid.

COMPETITION

It's about time we had a competition, so keep”
an eye open for this one it's a real humdinger.

INJECTOR/TRACER

Another in our series of do-it-yourself test
equipment. Anyone who has had to repair
audio/radio equipment will testify to its useful-
ness. A very simple project taking only an hour
or so to build but saving many hours of frus-
trating fault-finding.

Electronics

HOME SECURITY UNIT

%

Well, we couldn’t call this project a mere
burglar alarm. It boasts a ‘panic button’, fire
alarm option and as a further bonus it will drive
either a mechanical bell or the electronic siren
we're incorporating into the design.

VARIABLE RESISTORS

Concluding our short series on resistors. We
take a look at all types of variable resistors,
LDRs, VDRs, Thermistors and of course Poten-
tiometers. )

CONSTANT VOLUME
AMPLIFIER

HE
Constant
Volume

Amplitier

This natty little unit is primarily intended for
tape-recorder, and audio enthusiasts in general.
1t will accept a wide range of inputs and will
preserve the ‘dynamic range’ of your record-
ings.

LED TACHOMETER i

We're quite proud of this project. It has a range
of 0-10 000 RPM shown by the progressive
ilumination of 30 LEDs. (It won’t cost as much
as you think.) The circuitry is very advanced but
not at the expense of cost or complexity, indeed
it will still cost less than most commercial units.

CLEVER DICK

Next month we're trying out a little experiment.
Judging from the response to our Technical
Query service it seems like a good-idea to have
some sort of agony column. Our resident
technical expert will attempt to answer any
questions or problems that may arise from your
hobby. Obviously it doesn’t have to be
specifically about articles in HE, (it would be
nice though, we're not that clever). We won't
be entering into any personal correspondence,

. we can'tafford the stamps. So mark your letters

‘Clever Dick’s Problem Page’, and we’ll see
what we can do.

(We know its a silly name, perhaps you can
suggest a better one).

The August issue will be on sale July 13th

The items mentioned here are those planned but circumstances may affect the actual contents
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'ETI STRING THING

TRANSCENDENT DPX \

This, the latest design from the Tim Orr stable, is a versatile digital polyphonic
multi-voice keyboard instrument. Designed to have a minimum of wiring, it does not
suffer from the signal breakthrough caused by the wiring jungles which some other

instruments demand.

The machine features a touch sensitive (dynamic] keyboard action, and the keyboard
can be ‘split’. It is also polyphonic (chording) and has several voices. Included in the
design is a GCD choraliser to give the machine a “several at once” facility.

The machine was designed to be a
versatile keyboard instrument with a
choice of several voices and
characteristic waveform envelopes
with a split keyboard and a dynamic
option. Most string machines, organs
or electric pianos usually involve a
large amount of cables which can
cause significant signal breakthrough
and lots of wiring problems. With
this in mind the machine was
designed to have a bare minimum of
wires, and even so, most of the
resultant wiring is accomplished with
manufactured 14 way ribbon cable
connectors.

Layout

Ease of access is also very important
and so the physical layout was given
‘special attention. Merely by
removing the lid and the base all the
electronics become accessible. A
multiplexed system was used, as this
kept the wiring to a bare minimum
and also enabled a relatively
sophisticated dynamic and

attack /sustain network to be
employed. The note and envelope
generation is contained on two

18

BUYLINES

Powertran Electronics are supplying a complete kit of parts for this project at '
£365+15% VAT. Delivery by Securicor is £2.50 extra. Everything is
included in the kit, down to the last nut and bolt. They even give yay a plug.

printed circuit boards using a
conventional top octave generator
and divider network. The envelope
generators are programmable so that
they will produce either a
characteristic string/brass or a piano
contour. Five audio outputs, one per
octave are produced from these
boards which are then routed to the
tone control and voicing section. The
filtered sound is then processed by
the ensemble section which turns the
relatively dull electronic signals into
interesting 'natural sounding’ signais
by a process of complex

phasing.

Multiplexed Keyboard

Multiplexing is a method of

conveying several signals down one
transmission line. The signals are

time division multiplexed, that is

each channel of information is
sequentially transmitted down the line.
The sequence is repeated rapidly so
that, at the receiving end, the signal

. can be unscrambled (demultiplexed),

and reconstituted so as to resemble
the originally transmitted set of
signals.

The keyboard has 61 notes and so
a six bit binary code, which has a
possible 64 decoded states, is used
to address the multiplexer. In this
way it is possible to interrogate each
key on the keyboard, (this is done
every millisecond) and to determine
whether the key is released, pressed
or in the process of being depressed.
This generates a lot of information
which tells us which keys are being
pressed and by doing some timing,
how hard they have been pressed.
This information can then be used to
control the volume of each note in '
proportion to the key velocity. The
harder you play the note the louder it
sounds. The advantage of using a
multiplexing system is that all the
information passes down one wire,
so the wiring is relatively simple
being one wire plus an address bus
rather than 61 wires. It also enables
the one piece of electronics to do all
the dynamic computation for all the
notes. Also, as only one dynamic
circuit is involved, the note to note
difference in dynamic performance
should be greatly reduced and it is
practical to use a relatively complex
dynamic law.
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—PROJECT

Playing Computers

As the key-pressed information is in a
binary code it should be possible to
interface the machine to a
microprocessor system, such that a
musical sequence can be memorised
on say the lower two octaves and
then replayed whilst you plan an
accompaniment on the top three
octaves.

The multiplexed signal, once it has
passed through whatever processes
have been selected, is then
demultiplexed on the master note
generating board. If, say, you press
middle C on the keyboard, a voltage
appears at the demultiplexer output
that controls the middle C note, thus
causing the note to be generated.

Keyboard Multiplexer

The job of the keyboard multiplexer
1S to look at every note on the
‘keyboard once every millisecond and
to convey this information to the
dynamic and demultiplexing system.
When a key is released it is
connected to -5V, when it is pressed
it is connected to +5V and when itis
in the process of being depressed,
(neither up or down), it is connected
to OV. Thus by examining the
information from each key it is
possible to determine what is
happening on the keyboard; which
notes are being played and those that

are not. Also, by timing the duration
of the OV period for each key, itis
possible to determine the key
velocity, (how hard the key was
played), and to produce a signal
whose volume is controlled by this.
Loud notes have a timing of about 4
mS, whereas soft notes take 30 to
100 mS. The soft end of the range is
very indeterminate and needs to be
compressed.

Gircuit Operation

A 6 bit code, generated by the
dynamic network is used to address
the keyboard multiplexer. This 6 bit
code has a possible 26 (64) decoded
outputs which is, therefore, sufficient
to fully address the 61 notes of the
keyboard. The.scan time for the
keyboard is approximately 1mS and
so the time taken interrogating each
note will be one sixty fourth of this,
approximately 16 uS per note. The
multiplexer is made up out of 8 x 8
way multiplexers, the address inputs

~ of which are driven by the three least

significant bits of the 6 bit code. The
three most significant bits are used to
drive a BCD to decimal decoder, the
lowest 8 outputs of which are used to
sequentially enable the multiplexers.
Thus the 6 bit code sequentially
interrogates each of the 61 notes and
sends the keyboard information

(MPI1) down to the dynamic network. »
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Adjusting bias voltage on the delay lines
{chorus board). In each case the top trace is
the input signal. The lower trace indicates
(a) bias too negative (b) bias too positive (c)
correct bias, symmetrical clipping.
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Power supply, voicing control panel and chorus board

Mechanical Construction
Assemble the two keyboard printed
circuit boards with the exception of
the key contacts.

Stick these two printed circuit
boards onto the keyboard spacer and
hold in position with some nuts and
bolts whiist the glue dries. There
should be a 0.1" gap separating the
two boards. Next thread the-bus bar
lengths through the holes in the
contact blocks. Make sure that these

bars are clean (give them a rub with a
tissue), and try not to handle them as
this will make them slightly greasy.
Use gloves or tissues to hold them.
Make certain that the gold plated
wire of the contact block is in
between the bus bars. Apply some
glue to the bases of the contact
blocks and position them onto the
PCB, making sure that the bent ends
of the wire pass through the holes
provided. Line up the blocks and

5 OCTAVE KEYBOARD

then place a weight on them whilst
the glue dries. Next solder in the
board to board links, solder the bent
ends of the contact blocks, solder
together bus bar sections and wire
them to +5 and —5V as shown in
Fig. 4. Position the entire keyboard
assembly onto the keyboard chassis
such that it overhangs the punched
holes by 0.2"" (Fig. 5). Mark-the
fixing holes through the PCB with a
pencil and drill them out with a

{61 NOTES)
SWELL PEDAL
INPUT
- i
ON/OFF oO—» ENSEMBLE T
N STRONG/WEAK DEVICE _ Ou
ouTPUT
VOLUME
MULTIPLEXER 4,
OUTPUT :
Y
.
]
DYNAMICS !
O
SRAHS | VOICING SELECTION
DYNAMICS 1 SPLIT KEYBOARD SELECTION
CIRCUIT + 1 ; = 6BIT TONE CONTROL
ADDRESS |
IGENERATORI LAl | ADDRESS .
]
I .
] £
I
MODE CONTROL /
Y ENVELOPE *
SHAPE
A
DYNAMIC KEYBOARD .
BUFFER DEMULTIPLEXER .
.
5 OCTAVE
SIGNALS
ENVELOPE 2
GENERATORS + CHOPPERS o -
MANUAL~ o
TUNING TOP OCTAVE BIVIDER
VIBRATO - GENERATOR NETWORKS Fig. 1. General view of the digital poly-
CIRCUIT - phonic multivoice synthesiser system.

20

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979



ba 24 G g b

PROJECT: String Thing

Keyboard with multiplex boards fitted. These carry the 61 contact assemblies through which the two bus bars pass. Connection to the.
dynamics board is made by DIL plug-on ribbon cable (bottom right). .

suitable hole diameter for the self
tapping screws. Screw the keyboard
assembly into position and then
check each contact wire and plunger.
When the key is not pressed there
should be about one twentieth of an
inch gap between the wire and
plunger. The wire can be bent with
long nose pliers to obtain this
spacing. Make sure that when each
note is pressed the contact wire
makes a firm coftact with the + 5V
bus bar. If there are any dirty contact
problems, then use a non residue
cleaning spray to clean the contact
blocks. | usually use Freon TTF112
(trichlorotri fluoreothane) which,
although | can’t pronounce it, seems
to work OK.

Chorus—Ensemble Unit

Natural sounds tend to be more
interesting than those generated
electronically. This is mainly due to
the fact that natural sounds have a
great many changing parameters that
make our ‘forever analysing’ ears sit
up and take notice of them.
Electronic sound structures can be
given added interest by processing
them with an ensemble unit (Fig. 6).
This is a complex phasing unit that
produces three layers of constantly
moving comb frequency responses.
The notches in the comb frequency
response cancel out any harmonics
that occur at that same frequency,
but because the notches are

. continually moving this cancellation
is not static. The overall effect of this
on the sound structure is similar to
the effect of several acoustic
instruments trying to play the same
piece of music, where a complex
process of cancellation and addition
is continually in operation. The
ensemble unit simulates another
parameter in the synthesis of the
sound giving one more accoustic clue
to its real identity.

vi

Fig. 2. The principle of the multiplexing/
demuttiplexing system.

OUTPUTS
INPUTS DEMULTIPLEXER

MULTIPLEXER

V2 _—’_———o
Vi— p»—u0

' TRANSMISSION
0 LINE

V6 ———p—0

V6 e

V7 )

PR

MULTIPLEXED SIGNAL v3 . v3
ON TRANSMISSION LINE v2 V5 VI v2 V5 e
V1 vé vi
T o 1 0 1 0 1 70 1 0 1
AODRESS S o o0 1 1 0 0 1 1 .0 0 1 1.0 o
CODE [+ 0 L] 1 1 1 0 o 1

1mm

CT BLOCK
BUS BARS CONTACT ——
TO 46V =

* GOLD PLATED
WIRE

9mm

R

IN CONTACT
WITH THIS
BUS BAR

Fig. 3. Wiring and mechanical operation of

KEYBOARD PLUNGER the keyboard contact block.

“SELF TAPPING SCREW,
THROUGHPCB INTO
CHASSIS -

i

METAL
CHASSIS
OF KEYBOARD

HOLES PUNCHED -
IN CHASSIS ‘ . ..
— i — Fig. 4. Position of the keyboard PCB. The
0.1 assembly should overhang the chassis by
0.1".
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Fig. 6. The keyboard muitiplexer.
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- The Op amps IC1, 2, 3 form a couple of
three phase oscillators. Each oscillator is
made up out of three integrators wired up
in a loop. The overall DC loop phase is
inverting, so it will never become latched
up, but the circuit is inherently unstable
and so will always oscillate. The output
waveforms are trapezoidal in shape, each
output being one third of a cycle behind
its predecessor. One of the oscillators is
set torun at 0.6 Hz, the other at 6 Hz. Pairs
of outputs are mixed together and filtered
by a simple RC lowpass filter. This.
removes most of the harmonics of the
trapezoids producing reasonably pure
sinusoids. The resulting waveform is a
large 0.6 Hz sinewave with a smaller 6 Hz
sinewave superimposed on top. This is
then used to frequency modulate a fast
running oscillator which in turn deter-
mines the position of the comb notches.
The larger the modulation depth, the
more pronounced is the ensemble effect.
A milder effect is obtained by reducing
the power supply voltage to the three
phase oscillator (by introducing ZD1, 2
into the supply lines), which reduces the
sinewave amplitudes.

The fast running oscillators, (1C4, 7, 10),
are based around TL 081 op amps. These

HOW.

have the same pinout as a 741 but are very
fast having a slew rate of 13 V/uS. This
enables them to be used as relaxation
oscillators running in this case at
frequencies of 100 to 200 kHz and
generating pulse waveform with fast
edges. The oscillator is a standard one op
amp device that combines a Schmitt
trigger and an integrator in the feedback
route. The oscillation frequency is con-
trolled by the modulation signal because
this robs a varying amount of charging
current from the 10 p timing capacitor.

Complex phasing is produced by pas-
sing the audio signal through the three
delay lines, the output signals of which
are mixed together. The time delay is
controlied by the clock frequency which
is calculated using the formula,

: 512

Time delay = 24
! ALY Clock frequency

A clock frequency of 100 kHz will give a
delay time of 5.12 mS, and 200 kHz gives
2.56 mS. The delay lines can be thought of
as being analogue shift registers. On
every clock pulse, the analogue signal is
sampled and shifted along one position in

IT WORKS

ic9

OO BIN ™

R11
2k7

R8 RS R10
2k7 w7 27

3

c2
TR W

the register. After 512 clock periods, the
original input signal appears at the output
and so it can be correctly claimed that a
time delay of 512 clock periods has been
produced. The signal is not continuous,
but is quantized into time intervals. This
can result in a phenomena known as
aliasing, which sounds rather like ring
modulation, whereby the audio signal.
intermodulates with the clock (sampling)
frequency. This generates a new set of
signals (sidebands), some of which may
fold back into the audio spectrum and
cause annoyance. A lowpass filter (IC 15),
.is used to prevent these aliasing effects by
band limiting the input signal to 7.5 kHz.
The signals that appear at the delay’line
outputs (IC5, 8, 11, pins 3 and 4), are
quantized in time and are restored to their
former continuous shape by third order
lowpass filters (Q1, IC6 for example).
There is a preset control for each delay
line that provides a DC bias level. This is
adjusted so that the SAD 512D produces
an unclipped signal at its output. The
preset has enough range to enable clip-
ping to occur on both positive and
negative signal excursions but should be
adjusted so that it is intermediate bet-
ween these two extremes.

The continual modulation of the three
time delays and the subsequent mixing of
the signals produces a constantly moving
frequency response that has several
notches. This turns a relatively flat elec-
tronic sound into something that has a
chorus or ensemble characteristic about
it, which can be used to enhance the
string, brass and even the piano output.
The ensemble effect can be turned off and
the original single only can be heard by
use of electronic signal routing on the
PCB.

This is achieved by using a couple of
FET's, (Q4, 5) as voltage controlled
switches, which obtain their command
signals from the control panel. The output
signal level can be controlled by both a
manual volume control and by an optio-
nal swell pedal.

This device uses a lamp photo-cell
variable optical slit to produce a foot
-operated variable resistor. As the foot
pedal is rotated, more light falls onto the
photocell via the slit and this reduces the
cell’s resistance. The life-time and
smoothness of operation of this system is
much better than that of a conventional
pot with a rack and pinion linkage

: mechanism.

-
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Fig. 7a (above) and 7b (be ¢w) show the component overlays for the two boards
which go to make up the keyboard and multiplexer.
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ON’ CONTACT CONTACT
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Keyboard Multiplexer Ensemble Chorus Unit:
RESISTORS all ' / ;W 5% RESISTORS all ' /W 5%
R1-11 2k7 R1,2,3 1M5
CAPACITORS R10.11,75.86 150k
C1,2 4u7 16V tantaium R12:13,14.31
SEMICONDUCTORS 32,33,49,50

IC1-8 4051B 51 330k
IC9 741542 R15,16,17,23
MISCELLANEOUS oy
Keyboard multiplexer PCBs A and B, har- 87' T '15k
monics contact assemblies (single pole), 5 R18.24.37.43

octave length of bus bar 1.4mm diam., 9 off 5'5 6'1 T 33k

16 pin DIL sockets, one off 14 pin DIL socket, R19 38 56 47R
cable clamp (8 way ribbon), 14 way ribbon R20:29:39,48,

cable connector lead.

PARTS LIST

57.66

R21,25,26.40,
44,45,58,62,
63,83

R22,41,59,68,
73,74

R27,28,46,47,
64,65,78,82

R30,70

R31,32,33.49,
50,51

R67,72

R69.71

R76,77

R79

.R80,81

R84,85
R88

180k

10k
100k

39k
3k3

330k
10M
47k
12k
27k
6k8
4R7
1k

POTENTIOMETERS

RV1,2.3
RV4

CAPACITORS
C1,2,3,7,8,9,
10,13,18.19,
22,27,30,35,
36,43,44
C4,5,6
C11,20,28
C12,21,29
C14,23,31
C15,24,32
C16,17,25,26,
33,34,37.38
39,40

10k
5k

100n
470n
10p

470n 35V tantalum

1n0

1u0 35V tantalum

2n2

Ca1,42 100u 25V electrolytic
C45 47p polystyrene
Ca6 1u0

C47,48,49 220p ceramic
SEMICONDUCTORS

1C1,2,3,15 MC1458
IC4,7,10 TLO81

1C5,8,11 SAD512D
1C6,9,12,13,14 741C

Q1-3 BC169C

Q4-5 BF244C

D1-9 1N4148

ZD1,2 5V1 400mW.

MISCELLANEOUS
Chorus board PCB, PC pins, 9 way connector,
15 off 8-pin DIL sockets.




9l

w i
F A CLER Rf|2
= )
- N x ]
- [T 3 = I~ [T LY
2
B Y eo
] Bl
oo, S O s 3
- o core e -
» & o 58S 4 T IR 5
&
= =) 1
N ! £ P 184
LBYH
2
. i | b o
— o0L3 sgr9 o <
¥
v PO 1
g 2 2 3
& R S o
e :
5. £ =
@& 206 i
61 06!
==

B9

s

d/0

e 4/}

L

I

AZL+

apn--

1\

LELEY4

A+

Hiniz

&

=

‘paeoqAa)

ey} Jepun uees 8q ued spieoq xajdijnu
a1 ‘penowes ared eseq ayl yuan (3ybry)

‘paeoq 8|qiuesus / SNI0YD

a1 10} Aepeno usuodwo) ‘(eaoqe) g "By

25

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1978



PROJECT: String Thing

Y2 s . 2 [
THREEPHASE - DELAY ouT .| LOWPASS
OSCILLATOR vco > e > EILTER
6Hz L
S
' s
.| DELAY L ouT LOWPASS
L T vco LINE > 1 FILTER
% %
nnne«
THREEPHASE, ) ~ |  DELAY L out LOWPASS
OSCILLATOR veo 1 LINE 7 =1 FILTER
0.6Hz V s 4
/
Fig. 5. Block diagram of the ensemble unit. /DELAYED
] ] ROUTE
p SIGNAL LOWPASS -,
iwur- O—>  FiLTER > L_ﬁ SIGNAL OUTPUT
DIRECT
ROUTE

Frequency response of lowpass filters used
in the chorus board.

S R NS S0 ST

Clock waveform of the high frequency
oscillators useiy in the chorus board,
sweep the delay frequency = 200 kHz.

_Frsquency response of the chorus unit.
This pattern is constantly changing with the
notches sweeping up and down.

NN
S

Two of the three control voltages that
swaeep the delay lines in the chorus unit.
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SELF-INSTRUCTION COURSES

T i T il
UNDERSTANDING DIGITAL ELECTRONICS

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital wat-
ches are already commonplace. Tomorrow a digital display could
show your vehicle speed and fuel consumption; you could be
‘phoning 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 learn-
ing systems so that you could teach yourself the theory and ap-
plication of digital logic. Learning by self-instruction has the ad-
vantages of being faster and more thorough than classroom learn-
ing. 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.

—aPN

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 consists of four
voJumes - each A4 size - and serves as an introduction to the subject of
digital electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Contents include: Binary, octal and decimal number systems; conversion
betweem 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.

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 infor-
mation, 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. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion bet-
ween number systems; representation of negative numbers; complementary
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; Karnaugh mapping;
three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel adders;
processors and arithmetic logic units (ALUs); multiplication and division
systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters;
ring, Johnson and exclusive-OR feedback counters: random 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 programe structure.

FLOW CHARTS & ALGORITHMS help you present:
safety procedures, government legislation, office
procedures, teaching materials and computer programs
by means of YES and NO anwsers 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: Ab, 130 pages. This book is a
MUST for those with things to say.

Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output systems;
program interrupts; interrupt priorities; programming; assemblers; com-
puters; executive programs; operating systems and time sharing.

Four volumes Digital Computer Logic & Electronics at £6.50 inc
Six volumes Design of Digital Systems at £10.50 inc p & p
Three volumes O-Level English Language at £6.50 inc p & p
The Algorithm Writer's Guide at £3.40 inc p & p

If your order exceeds £14 deduct £2 from your payment

Price includes surface mail anywhere in the world, airmail extra

GUARANTEE If you are not entirely satisfied your mohey will be

A NEW 4 from Cambridge Learning Enterprises
v v g
O - LEVEL ENGLISH LANGUAGE

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your own
work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in
the principles of COMPOSITION., Size: 3 A4 volumes totalling
250 pages.

refunded Please allow 21 days for delivery

| Cambridge Learning Enterprises, Unit 11 Rivermill Site, |

| FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR, |

) England. :

| Please send me the following books:

[ e sets Digital Computer Logic & Electronics at£6.50, p & p

po sets Design of Digital Systems at£10.50, p & p included
........... O-Level English Language at £6.50 p & p included

Vo The Algorithm Writer's guide at £3.40, p & p included

| enclose a *cheque/ PO payable to Cambridge Learning Enter-
prises for £.......... 1
Please charge my *Access/Barclaycard/Visa/Eurocard/
Mastercharge/ Interbank accountnumber. ................. 0

CAMBRIDGE LEARNING ENTERPRISES, UNIT 11
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446,
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES
REGD. IN ENGLAND No. 1328762

Signature. . ........... i *delete as appropriate.
0480-67446 (Ansafone). Overseas customers should send a

card number.

|
|
|
|
: Telephone orders from credit card holders accepted on
|
|
|

|

|

bank draft in sterling drawn on a London Bank, or quote credit 1
’ |

|
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EDITORIAL ENQUIRIES TO ETI

ETI editorial staff will answer readers questions about RECENT articles in any of our publications, either by
telephone or through the post.

Telephone enquiries can only be answered on Monday afternoons, after 2.30 pm. This is to avoid
confusion with our companion magazines, HE and CT. In addition this gives the editorial department the
rest of the week to turn out the magazine! Accordingly this will be strictly adhered to, and we apologise for
any trouble you may have in contacting us.

Postal problems are answered as soon as possible, but MUST contain an SAE if you want a reply outside
the pages of ETI. Short letters which are phrased so as to lend themselves to YES/NO type answers will
probably bring you a faster reply.

There are a lot more of you out there than there are of us in here, so please be patient with us if our service
cannot always be return of post. Complaints about this service should be made, in writing, to the editor at
the usual address which is (we’ve moved!):—

145 Charing Cross Road, London WC2H OEE.

ICHin 1 B THT 77

3 . Data and comparison table
;:"rl:?irﬁz:::ranonal for thyristors, tetrodes,
Data and comparison tabio trigger diodes. triacs,
unijynction transistors
{1JTs) and programmabie
UJTs (PUTs)

2nd edition, 430 pages
listing 1,440 types and
approx. 250,000 entries.
Order No. 20

ISBN 3-88109-009-6

for integrated op amps and
comparators. 2nd edition,
DIN A6 compact format.
288 pages, types,
functions, applicational
examples, 152 connection
drawings, 48 case
drawings.

Order No. 11

ISBN 3-88109-008-8

To Technical Book Services
:ﬁm, Berks SL8 2EG ORDER FORM

1ransistO’ ¢ l

an 3% 0 Name

g for :
Lists Slent VY 3nsiS‘°rs (Print Please)

equV % 000V l Address
app o sk

2N —28C

258 25K | '

able: n
X more pes

Registered office: 21 Mincing Lane, London, EC1 Registered No 12225

ALSO AVAILABLE
TYPE PRICE!| £ | p ‘ )
TVT78 A-Z £4.00 DvT Diode Equivalent Book
TVT782N £4.00! . £2 .30
THT77 £4.00 DTE2 Diode Data 8ook £2.30

| LN £3.60 DIGI Digital I.C. Equivalent.8ook

LIN 2 £3.80 £5.50

i

I 1enclose £ . . p “for the books as marked X Prices Inc. P&P
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Ni-Cd CHARGER

Not content with giving you the hest value for money, we now come
up with a good method of saving it!

{F YOU OWN OR‘use battery
powered equipment then the price of
batteries and the monotonous
regularity with which replacements
are necessary must surely cause
manical depressions as well as burn
holes in the proverbial pocket.

One answer is to buy Nicad cells
— although you may have to arrange
a second mortgage initially, because
they are pretty expensive (about
three times the cost of yer average
cell). Their great advantage is that
they are rechargeable and can have a
working life of well over 500
recharges. Just think of all that
money you could save!!!

Being Constant

Nicads need to be charged with a
more or less constant current. This
current is derived as a function of the
capacity of a cell and the length of
time being charged. To clarify this
point we can take for an example a
cell — size AA (equivalentto U11,
HP11 etc). Capacities of cells vary
from manufacturer to manufacturer
but an AA sized nicad has an
approximate capacity of 0.5Ah.
Simply speaking, if 500 mA is drawn
from the cell it will provide power for
one hour. If 50 mA is drawn then the
cell will provide power for 10 hours.
Similarly, to recharge the cell to full
capacity (assuming 100% efficiency)
it would take 500mA for one hour or
250maA for two hours, etc.

Problems Problems

This is where the basic problem

lies. Because of the make-up of the
cell, if an overcharge is given eg
250mA for 3 hours, then permanent
damage can be caused to it.

So, at any given charging current
the cell must be disconnected at the
time of full charge, or so it would
appear. Itis, however, a little known
fact that at currents less than
(where C is the capacity of the cell
then no permanent damage can
occur, no matter how long the cells
are connected to the charger. The ETI

Nicad Charger

——

nicad charger is designed with this
criteria in mind. it will comfortably
charge up to six cells in series (of the
same type) at a rate of -, amps

The values given for R2-11 were
theoretical, derived from Ohm’s law.
The charging current can be checked
easily by connecting an ammeter
across the Output (the current
remains constant whatever the load)
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and take readings with each resistor
in circuit and change if necessary.

Building Up To It

Construction is simple — there are
only 6 components in the main part
of the circuit (not counting the
current setting resistors R2to R11).
Note the transistors Q2 needs a

reasonable heatsink. >
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TABLE 1
HOW IT WORKS

One of the most convenient methods of

Position Resistor Current Type of cell & Capacity

obtaining a constant current is to use a 1 R2 9ImA 150 mA Hour Button cell
voltage regulator and a current limiting 2 R3 17mA 280 mA Hour Button cell
resistor, as in Fig. 1. 3 R4 5.5mA 90 mA Hour PP3
R1 determines the current. If a five volt 4 R5 75mA 1.2 A Hour PP9

Le%éxlator is 1{1 ;Se tht(e)r;)a colnstags 5V is 5 R6 11mA 0.18 A Hour AAA

eld across it. From Ohm’s law the cur-

: v o f 6 R7 3ImA 0.5 A Hour AA

tl =% .Th

lt:i‘:;entially a neegc:tr';'l‘f:opeecggggﬁul(g:); 7 R8 125mA 2 AHourC
acting to maintain a constant current 8 R9 250mA 4 A HourD
through the resistor and into the load. 9 R10 375mA 6 A Hour

A slight disadvantage of this sort of 10 R11 625mA 10 AHour

circuit is the power dissipated from the
resistor. With 5V across it and say a

current of 500mA through it, the power P, | o0 4 Showing switch SW1 positions related to cells under charge.

P =1V = Y% amp x 5 volts

= 5 watts.
This means the use of a large and quite INl voLtage  fout —
expensive resistor. O— RecuraToR —Jv;{\/*——o P ART S I_l ST
The circuit used in the ETI Nicad A6 CONSTANT
Charger uses a fairly standard type vol- IN [.___ CURRENT
tage regulator, formed by Q1 and Q2, but RES"STORSO h
the current limiting resistor R2 (Fig. 2) O— -0 {all YaW, 5% except where shown)
only has the Vg, of Q1 across it — 0.6 volts.
for silicon transistors. If the V,; of Q1 Fig. 1. A Standard method of providing a :; égﬁ
drops then its collector voltage increases, constant current, using a voltage regulator,
increasing the base voltage of Q2, whose resistor and feedback. R3 39R
emitter voltage therefore increases (and R4 120R
vice versa if V,, of Ql increases). A -R5 10R
negative feedback loop has been formed, o 0 R6 56R
which maintains a relatively constant 4 :; égg
voltage across R2, of OV6. a1 CONSTANT RO 2R7 ¥ watt
The current through R2 is also the CURRENT ‘ R10 1R8 Y2 watt
current through the load so Ohm’s law R11 1RO ¥z watt
gives the correct resistance for the req- '
uired current, identical to that already 'l CAPACITORS
discussed, but with the advantage that
lower power resistors can be used (due to C1 1000u 25V
the lower voltage), even at high currents. .
eg. P = IV = 500 mA x 0.6 volts CELLEON OIS
= (.3 watts. Q1 BFY 50
It is simply now, a matter of choosing Q2 -.'l": 3320\/
the required current and calculating the Lt e
resistance. MISCELLANEOUS
FS1+Holder
TR1 12 V 1 Amp mains trans-
former
% SWi1 1-Pole 10-way Rotary
‘ . Switch
Suitable connections to cells
Case to suit.

e

BUYLINES

There should be no problems in
obtaining any of the components
from any stockist.




PROJECT: Ni-Cd Charger

- |

+
= Q
F'u

1000u

CONSTANT CURRENT
OUTPUT
R1
1k Q.
SW1 ROTARY SWITCH
! (SHOWN IN POSITION 1}

e
2

e :
BR1
i
NO-
EO————

TR1 240V —12V

Fig 3. Circuit diagram for the ET! Charger. Resistor values are given in

the text for the charger resistors.

per hour, therefore enabling them to
be constantly trickle charged and
kept at full capacity day and night. If
the cells are partially discharged on
connection they will take up to 16
hours to reach full capacity.

PP3 and PAP9 type nicads can
also be charged but only one at a
time, unlike the lower voltage types.

ETN
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Fig. 4. Component overlay for
the Ni-Cd Charger design.

R2 — 11 (SEE TEXT)

e

| —

W\, O/P TO CELL!
—

-+

SWITCH
COMMON
SWITCH

WHAT A BIND!

1: The bit of choeolate you thought you'd
leave for later.

2: Coffee stains (instant).

3: A useful-sized bit of stiff paper to stop the
window from rattling.

4: Rough calculations for your new com-
bined egg timer/laser cannon project.

5: ETI makes a fair soldering iron stand.

6: The dog insisted on carrying your copy to
you along with your slippers.

Half our orders for binders are
repeats: we think that says a lot for their
quality. At £3.20 all inc. you get a great

deal of peace of mind too!

ETI Binders
145 Charing Cross Road,
London WC2H OEE
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CALCULATORS

SCIENTIFIC

" % SPECIAL OFFER
TEXAS T159 1ogether with PC1008
{Complete as manufacturer’s specifications)
£285.00

TEXAS /HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem)

*TEXAS T158 {(New Key prog 480 steps or 60 mem) £60,00'
#TEXAS PC100B {New updated Printing Unit for T158 T1 59)

£140.00
#TEXAS T157 (Key Prog 8 mem. 150 Keystrokes / 50°Pre St "
- s

TEXAS T133 (New — same spec. as T130, but 3 mem) £13.95
*TEXAS T145 (New updated version of the Texas T140) £19.9%)
*TEXAS 42MBA (10 Oig Fin/ Stat Prog 12 mem 32 keystrokes)

‘*TEXAS TI PROGRAMMER (Hexadegimal Oct} EQG-SOL
ATEXAS T151/ili (New B Dig+Exp 10 mem 32 Prog S(SDSJ
£2

“jtay/ Sci
TEXAS T150 LCD (Scl/Swt 2 Con Mems) o EZJ
TEXAS T125 1CD (Sc»/S!als) £18.50

“SLIM-LINE" i
Chronograph
BARGAIN OFFER

You wlll aol balieve Ihe luxury of Lhig ~

Chronograph glvas
d LCO display of hours,
minutas, seconds. AM/PM. At the touch of
button you b ¢ — month dale — day of
— reverting fo normal diaplay time o*
the release of the button,
i for immediste slop watch/lap time facility lo 1/10€ second, Th
ight for sasy night wss, tha casing is

1We ars so cerlzin you will be deligl
Chronograph #at in addlion 1o th
4-day mouey back guars

oty £16.50 + £1.00 prp ims. Sand chequesP.0. o
order via Barclay/Access credit card today under our Special
14-day Triat Offer. ‘

#TEXAS T153 with Apphed Staustics " €80.00
| 4TEXAS T159 with PC100C and Apphied Statisics £305.00

) * SUMMER nu 4
TEXAS T159 C spec

master module, charger. elc) PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc

~*CBM 9190R {as 4190R but with 9 memories} £27.50
*CBM Pro 100 (72 Step Prog) £29.50
#HP 29C (as 19C but no Printer) £93.00
*#HEIIE (8 mem Pro Sci/Sta) £64.00
#HP32E {Advanced Sci with Statistics) £60.00
*HP27 (10 Mem Sci/Fin/Stat) £73.50
#HP 1E (New Sci replaces HP21} £35.00
*HPB7A (C. Prog 224 Steps 26 Mem) £257.75
*#HP97A (Fully prog with Printer) £422.00
CASIO AQ2000 {updated AQ1000 Cal. 3-Way Stopwatch / Alarm

plus Date Calendar) £22.00
CASIO FX3100 (LCD Sci. Std/DP /Rec ) £22.50
CASIO FXB800O (as above + Siop Watch/Alarm) £27.73
*CASIO FX202P (127 Step Sci Progs Con Mem} £34.50

CASIO FX501P (Sci. LCD display Prog. 128 Steps. 11 Mem)

CASIO FX501P (Sei. LCD dispiay Prog 256 Steps. 22 Mam
£64.00

6.00

CASIO Prog Adapter—p it Progts 10 be
cassette recorders for replay on to Casio FXSOIP/FXSOZP at
later suga £23.00,

THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8
A complete personal computer that
operates anywhere by simply plugging
into Main supply. Alows communications
directly from BASIC to IEEE — 488 standard devices —

Cassette. Video Display Unit and
Keyboard built into PET
Fully guaranteed Warranty by CBM
complete only £680
PET2007-16N £675

NOW IT'S YOU AGAINST ‘COMPUTERS"® .
BORRIS the most advanced chess computer yet. Borns is
ideal for learning and improving your chess game trom
beginner to master. Borris can play against himself, has
Alpha-Numeric prompting to help improve play and by simple
switching you have facility to follow Borris’s thinking while he
analyses position before making a move. Walnut case,

wooden chessmen, board mains adaptor, etc. €175.00
"CHESS CHALLENGER ‘10" (10 Levels of beginner to
mastar) £135.00

CHESS CHALLENGER 7" (7 lovels of game) £88.00 .
S FREE — Mains/ Charger included #

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT (ADD
15%) BUT INC. P&P CHEQUE WITH ORDER
Company !/ Hospital and Governmant orders accepted by phone

¥ /Visa/Access by phone

rel. 01-455 9823

F —— S S— — A SR Y E— ﬂ
EXPORT ORDERS WELCOMED
I Aic Freight/ Air Post Delivery I
T Quotatidns on request. Payments via Letter or Credit/int.
Money Order/Credit Card, stc.

MOUNTAINDENE

22 Cowper St., London, EC2

Hello everybody — we’re back!
SEIKO -

20% OFF!

LATEST MODELS — LOWER PRICES

Japanese versions — similar to UK models listed.
GGO003 Chronograph (RRP £69.50) . £55.50
GDOO07 Chronograph (£92.50) ... £74.00
FWO0O07 Alarm/Chronograph (E115) . £92.00
GC003 Programmable Alarm /Chrono (£135)

o .. £108.00
GHO0O01 Solar Alarm/Chrono (£155)  £124.00
FX003 Memory Bank (£130) ... £104.00

LCD PROGRAMMABLES

With non-volatile stores and
memories and almost infinite pro-
grammability (using FA-1)

CASIO
FX-501P
128 steps
11 memories
5 levels ()
RRP £59.95

£49.95

FX-502P
256 steps
22 memories
10 levels ()
RRP £79.95

£69.95

FA-1 Adaptor
RRP £24.95

£19.95

51 scientific functions. Conditional jumps, etc.
1300 hours battery life. %' x 2%'' x 5%'".
Optional FA-1 permits programme /data storage
on standard cassette tape recorder for re-entry
later. Typical storage /re-entry time 9-16 seconds.

LATEST SCIENTIFICS

CRED G CASIO
123456-99 FX-68
| A e
FE X T ER LCD
W mat IR ool el Display
. 1 - . ‘
| = . ! [N Leatherette
= wallet
oowmE “
[« WMol ugn] 2?:95
oBEBaBa [ = | N
BEOROS £19.95
casig = m 1 S
L Ix-08

37 scientific functions including trigs, logs,
exponentiations, etc. Statistical — standard devia-
tions. Polar to rectangular, R—P and sexagesimal
to decimal conversions. Pi, cube root, 6 levels of
parenthesis. Full memory. 500 hours battery. A
very convenient 3/16'' x 2%’' x 3%"’

FX-80 Specification as above plus ENG key,
4000 hour battery life from two AA size batteries.
%' x 3" x 5%’ (£21.95) ... £16.95

.
FX-48 (£18.95) £14.95.FX-58 (£29.95) £24.95.
FX-2500 (£24.95) £19.95. FX-3100 (£28.95)
£23.95. FX-8000 (£35.95) £29.95.

CASIO CALCULATING ALARM CLOCKS
CQ-81 (£18.95) £14.95. CQ-82 (£24.95)
£19.95. AQ-2000 (£20.95) £24.95. Melody 80
(£29.96) £25.95.

TEMPUS

NEW CASIO

CHRONOGRAPH

Puts most solar watches in the
shade!

Casio
95QS-318

Lithium
battery

1/100 sec
chrono

Dual
time

RRP
£29.95

Our
price

£24.95

4-year Lithium battery outlasts most solar
watches. Chronograph measures net, lap and 1st
and 2nd place times from 1/100 second to 6
hours. Constant LC Display of hours, minutes,
seconds, am/pm and day. (12 or 24 hour sys-
tem). Automtic day, date, month and year calen-
dar. Dual time facility (12 or 24 hour system).
Stainless steel encased. Mineral glass face. Water
resistant to a depth of 66 feet (2 at). Backlight, s/s
bracelet with easily removable links.

EXCEPTIONAL VALUE

In our opinion this watch represents the finest
value for money available today. At Christmas the
46CS-27B had a RRP of £89.95 and you would
reasonably expect to pay at least that amount for a
watch of J\ls quallty and specification.
v Casio
46CS-278

Alarm
Chimes

1/100 sec
chrono

7.8mm
thick

RRP
£49.95

fiialliy's
il £39.95
Constant LC Display of hours, minutes, seconds,
am/pm and day (12 or 24 hour system)
Automatic day, date, month and year calendar. 24
hour alarm, optional hourly chime facility. Chro-
nograph measures net, lap and 1st and 2nd place
times from 1/100 second to 6 hours. Genuine
stainless steel case (not “finish”’) only 7.8mm

thick. Mineral glass face. Guaranteed water
resistant to 100 feet (3 at}. Backlight.

UNBEATABLE QUALITY AND VALUE FOR
MONEY FROM JAPAN — WHY SETTLE FOR
LESS?

Most CASIO products available from
stock. Send 25p for illustrated brochures
of this superb range of watches or calcu-
lators (both on request).

Prices inciude VAT, P&P. Send cheque/P.O. or
phone your ACCESS or BARCLAYCARD
number to:

Dept. ET1, Beamont Suite 164-167 East Road

Cambridge CB1 10DB Telephone: 0223 312866
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ET1BOOK SEEVICE |

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.
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—BEGINNERS
=

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measuremént Simplified C. Hallmark £3.20
Electronics Self Taught Ashe.,£4.30

Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.15

Beginners Guide to Audio Sinclair £3. 10

”F:'_T_EST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10

Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King £5.60

Radio Television and Audio Test Instruments King £5.90

—SERVICING

Electronic Fault Diagnosis Sinclair £3.20

S p, ~
— bo Lo
COOKBOOKS-=

"TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cookbook £4.00 inc. p/p

Rapid Servicing of Transistor Equipment G. King £2.95

Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50
Vol. 2: 1971-74 £8.50

FM Radio Servicing Handbook King £4.80

L

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.50

Digital Signal Processing Theory & Applications L. R. Rabiner £23.80,

—APPLICATIONS

Advanced Applications for Pocket Caiculators J Gilbert £4.20

Build Your Own Working Robet D. Heisman £3.70

Electronics and Photography R. Brown £2.30

Fire and Theft Security Systems B. Weis £2.00

How To.Build Proxlmlty Detectors and Metal Locaton J. Shields £3.90
How To Build Electronic Kits Capel £2.10

Linear Integrated Circuit Applications G. Clayton £5.40

Function Circuits Design & Applications Burr Brown £15.95

110 Electronic Alarm Projects R. M. Marston £3.45

110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circult Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95

Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Buildlng Ainslie and Colwell £2.45

Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch 623.40
Principles of Communication Systems H. Taub £8.10

—THEORY

TIntroduction to Digital Filteting Bogner * £10.20

Transistor Circuit Design Texas Instruments £9.35

Essentlal Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Clifford £6.70 .
Semiconductor Circuit Elements T. D. Towers £6.40

Foundations of Wireless Electronics M. G. Scroggie £4.45

Colour Television Theory Hudson £6.20

—REFERENCE—————=

LTV AND HI-FI

.Audio Handbook G. King £6.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosurgs Cohen £8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25

"Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Colwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35

Popular Valve/Transistor Substitution Guide £2.25

—LOGIC

Logic Design Projects Using Standard ICs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfield £12.50

Designing With TTL Integrated Circuits Texas Instruments £9.05

How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00

Digital Electronic Circuits and Systems R. M. Morris £3.50

‘MOS Digital ICs G. Flynn £5.10

Radio Valve and Semiconductor Data A. M. Bell £2.60

Master Transistor/Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) £8.00

Radio, TV and Audio Technical Reference Amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

—MISCELLANEOUS

Integrated Electronics J. Milman £7.90
Microelectronics Halimark £3.90

—COMPUTING

Microprocessors and Microcomputers B. Soucek £18.80
Microprocessors D. C. McGlynn £8.40

Introduction to Microprocessors Aspinalt £6.40

. Beginners e to Microprocessors £4.70

’ Beginners Basic Gosling £3.35

OP-AMPS

Applications ot Uperational Amphtiers Graeme (Burr Brown) £8.30

110 Operationat Amplifier Projects for the Home Constructor R. M. Marston £2.95
"Experiments With Operational Ampllflers Clayton £3.40

Designing With Operational Amplifiers Burr Brown £16.65

Op-Amp Circuit Design & Applications J Carr £4.00

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40

Practical Solid State DC Supplies T. D. Towers £6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2. 25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.

AN

1 ~
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A FEW CHEAP

TRICKS!

Want a stable low voltage? Want to fire a thyristor without using unijunctions, or even
make a thyristor? Whatever your semiconductor probiem there is probably a cheap

way round it.

When you look over all the circuits that are published in
the time of one month, you might imagine you'd need
several rooms just to hold all the semiconductors that are
needed. It's not really so and the cunning experimenter
can use several dodges to get by with a very limited stock
indeed. There are several project designers, for example,

who manage to test out their ideas using no more than.

two trapsistor types, a 2N2219 and a 2N2905. These.
are silicon switching transistors which look exactly alike
and differ only in polarity — the 2219 is NPN and the
2905 is PNP. How's it done? Read on.

®

Fig. 1. Structure of a transistor. (a) The semiconductor sand-
wich, (b) connection of two diodes which gives the same
readings when connected to resistance meters, (c) symbol (NPN
illustrated).

Basically, a transistor is constructed like two back-to-
back diodes (Fig. 1), the difference being that both
diodes form part of one crystal. We can, therefore, use a
transistor to substitute as a diode. Which bit do we use?
The collector and base terminals form one diode, a high
reverse voltage diode which will pass quite large cur-
rents. Transistors of the 2N2219 variety will dissipate
0.8W at the collector, so that their collector base diodes
can be quite happily used in bridge rectifier circuits for
up to 30 V supplies, keeping the emitter open circuit or
shorted to the base.

A Bit Of Bias
The base-emitter diode, on the other hand, is much more
of a small signal diode, more suited to low current, jow

34

Fig. 2. Using the base/emitter junction of a transistor as a
detector diode. The 1M resistor keeps the junction slightly
conducting, so increasing the sensitivity.

voltage work. One minor drawback is that you can’t
approach the small forward voltage of a germanium
diode, but there's no Jaw to say you can’t apply a bit of
bias, as in Fig. 2. This makes the base emitter diode into
a good, sensitive detector. While we're on the subject of
detectors, why not be different and use an emitter
follower detector, as in Fig. 3? It's a darn sight more
linear than a straightforward diode, and has a low output
impedance and high input impedance as well.

The circuit is a simple one. A capacitor is connected
across the emitter resistor of an emitter follower. The size
of the capacitor should be such that the time constant of
emitter resistor x capacitor is small compared to the time
of an audio wave but large compared to the time of the

O+6v

Q1 Q1 CAN BE ANY AUDIO
TRANSISTOR, SUCH AS BC109

:

Fig. 3. The emitter-follower detector.
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CHARGE DISCHARGE

Fig. 4. Action of the emitter-follower detector. Capacitor C is
charged by the current through Q1 during the positive part of a
cycle, but can discharge only siowly through R. The voltage
across C follows audio frequency changes, but not radio
frequency changes.

RF wave. Time constants of }0 to 100 uS are usually
suitable for AM radio circuits, so that a typical circuit
might use Tk emitter resistance and 20n (that's 0.02u
capacitance. The action is also straightforward (Fig. 4).
The positive RF wave makes the transistor conduct, so
-that C1 charges up to the positive peak of the wave.
Because the time constant is large compared to the time
of one RF wave, though, the voltage at the emitter drops
only slightly as the wave goes through the remainder of
its cycle and the transistor cuts off until around the peak
of the next RF wave. The AF modulation, however,
makes the peaks of the RF signal occur at different
voltages, tracing out the audio waveform, so that the
audio signal appears at the emitter, with very little trace
of RF so that nothing much in the way of filtering is
needed. The emitter-follower detector also has lower
distortion than the conventional diode detector.

Transistor Zener

We're not finished with diodes, though. The base-
emitter diode of most planar silicon transistors (and that
means most ‘modern’ silicon transistors manufactured
in the last 15 years) will act as a zener diode. The circuit
of Fig. 5 shows how this can be checked. The voltage
across the base-emitter junction will stabilise at anything
from 7 V to 18 V, depending on the construction of the
transistor, when power is applied. You don’t need to
keep a drawer full of zener diodes, just make these
2N2219's work for their living.

This zener diode action, incidentally, can cause some
odd effects in circuits where a negative puise is applied

NO
CONNECTED

.

Fig. 5. Checking the zener voltages of a silicon transistor.
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Fig. 6. Conventional multivibrator circuit.

to the base of a transistor. Mulitivibrator circuits, for
example, operating on voltages greater than 7 V, suffer
from this. Theory says that the time period of the MV is' .
1.4CR(Fig. 6), because the capacitor always charges up
from —V to about OV whatever the value of V. The
reason is that when one transistor conducts its collector
voltage shoots down by about V volts, and the capacitor
coupling to the next base makes that base move from
about OV to —V. Since the transistor switches on again
at just above OV, the capacitor always charges to half
way between —V and +V, no matter what the value of V
is. That theory doesn’t apply if the base-emitter junction
‘zeners, because the voltage at the base will be clipped by
the zener action. We find therefore, that the frequency of
the MV increases as we increase the voltage, whatever
the books say about it!

Want a stable value of low voltage? Try the circuits of
Fig. 7. The voltage between collector and emitter of a
transistor is always low when the transistor is bottomed,
with the base positive (NPN transistor) and a load
resistor limiting the amount of current that can pass

between collector and emitter. With the transistor the

conventional way round, the voltage between collector
and emitter can go as low as 0.2 V, but even lower
voltages can be obtained if the transistor is inverted,
with the emitter connected through the load resistor to
the positive line and the collector to the negative rail.
This, for example, can be very useful for clamping
circuits if a small DC ‘offset’ is needed, but care should
be taken to keep the currents low. Transistors are much
more easily damaged when they are operated this way
round.

Paint-scraping Saves

A few circuits specify phototransistors, which aren’t

always easy to obtain and sometimes (shop around!)
costly. Now there isn’'t much you can do to make

LOwW
VOLTAGE

o,

[ o o= o) o

Fig. 7. Obtaining very low stabilised voitages (a) conventional
method, (b) using an ‘inverted’ transistor for lower voltage

output.
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Fig. 8. Using 8 common-base amplifier. Note that the input
capacitor must be of a very large value.

phototransistors out of modern silicon metal or plastic
cased transistors, because light just doesn’t pass
through these materials. The old germanium transistors,
like the OC72 series, were packaged in glass cases,
however, and the cases then painted over. The reason
for the paint is simple — any transistor junction will act
as a light detector, so that a transistor in a glass case will
be a phototransistor unless it is covered up! Scrape the
paint off, and you have the phototransistor you need.
Since old OC72's can often be got in lots at pennies,
each, and the photo version, the OCP72, seems to fetch
nearly a pound, it certainly saves money to do some
paint scraping!

" Ever want to drive a transistor amplifier from a really
low-impedance source? There aren’t many home-made
ribbon microphones around, but a moving coil louds-
peaker makes a useful microphone apart from its low
resistance of 3R or so. Remedy here is to make.use of the
first type of transistor amplifying circuit that was ever
used, the common-base circuit. In a common-base

amplifier, the base is decoupled, with no signal input..

The signal is fed into the emitter circuit, and taken in the
usual way from the collector, using capacitors to keep
the bias voltages correct. Advantages? There's voltage
gain for a start, but the main advantage is that the input
resistance is very low, offering a better match to the low
resistance of the ‘microphone’. Incidentally, a transistor
operated this way round will amplify and oscillate at
higher frequencies than is usually possible in the normal
(common emitter) configuration.

Phase Splitting

This is an example of using a transistor to match

impedances, like a transformer. The other impedance —'

O Q6v

A}

10k 1

K
|1u0 o \/\
10u a1

ko

6k8

) O O
Fig. 9. The transistor phase-splitter.
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Fig. 10. Modified phase-splitter with equal output resistances.

transforming circuit is, of course, the well known emitter
follower, with a high input impedance and low output
impedance. If you need the phase splitter action of a
transformer, but don’t have a suitable transformer, don't
get wound up, just try the circuit of Fig. 9. If you're
driving signals into a low impedance of course, you may
find that the difference between the impedance level at
the collector and at the emitter causes bother (the
impedance at the collector is equal to the collector load
resistor, the impedance at the emitter is only a few ohms;
roughly 25 ohms when the steady bias currentis TmA).
In that case, another transistor added to the circuit
equalises things a bit, as shown in Fig. 10.

You might think that the possibilities of the transistor
were about exhausted; but we've only been using them
in ones so far. When we start using transistors in twos
and threes, we can substitute a lot more devices.

Unijunctions

Unijunctions, for example. Who's got a set of unijunc-
tions around? Useful little devices. In circuits like Fig. 11
they provide an oscillator which gives a pulse output
ideal for firing thyristors. The wiley experimenter doesn't
worry if the unijunction drawer is empty, though. He
connects up the circuit of Fig 12, which does pretty well
all that a single-package unijunction will do, with the
additional advantage that the firing voltage can be
variable. :

The action is like this. Point B, where the base of Q1 is
connected to the collector of Q2 is connected to a
potential divider, resistors R1 and R2. For most appli-
cations, these resistors will be equal, using (typically)
47k to 10k values. The circuit will pass no current while’
the voltage at point A, the emitter of Q1, is less than the
voltage at point B, because Q1 is cut off (PNP,

O+

1
Fig. 11. A unijunction oscillator. A negative pulse is obtained at
A, a positive pulse at B, and sawtooth at C.
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SAWTOOTH

Fig. 12. A two-transistor equivalent of a unijunction.

remember), and it holds Q2 cut off as well. When point A
reaches a voltage around 0.5 V higher than the voltage
at point B, though, Q1 starts to conduct, and current
starts to flow into the base of Q2, causing Q2 also to
conduct. With Q2 conducting, the extra voltage drop
across R1 causes the voltage at B to drop, dragging the
voltage of point A with it. If the base current of Q1, is
likely to be exceeded (as usually happens if there is a
capacitor connected to point A), a small series resistor
R4 (about 100R) is a good protective system. Note, by

the way, that when a unijunction or this replacement is

used in a timebase circuit, the value of the charging
resistor, R3, must not be too low, otherwise the circuit
can ‘stick’, not oscillating. A value of around 47k is
usually regarded as a safe minimum, so that if the
frequency is controlled by a variable, a 47k should be
connected in series. The firing point of the unijunction
substitute can be varied to some extent by making the
voltage at point B variable, using a preset potentiometer,
in place of R1, R2. )

There is a limit, however, to the voltage range which
can be used — if the voltage is too high, the circuit may
not fire, if it's too low the circuit passes current con-
tinuously.

Another advantage, of course, of the circuit of Fig. 12
is that power transistors can be used. In this way, higher
current pulses can be obtained than we can get from
small unijunctions.

DIY Thyristor

You don’t have to be stuck for lack of a thyristor, either.
The circuit of Fig. 13 simulates the action of a thyristor,
with the anode, cathode and gate connections as
marked. With the ‘gate’ at cathode voltage, Q2 is shut
off, so that its collector voltage is high. With the collector
voltage of Q2 high, the base voltage of Q1 is also high.
Since Q1 is a PNP type, having the base high means

A

Fig. 13. Using two transistors in place of a thyristor.
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Fig. 14. The Darlington pair circuit — this behaves like one single
transistor with a very high value of current gain.

keeping Q1 shut off. Now when the ‘gate’ lead is made
more positive, so that Q2 starts to draw current, the
current through the collector of Q2 is drawn through the
base of Q1, ensuring that Q1 conducts. This in turn
means that the base of Q2 is connected to the positive
supply through the collector of Q1, keeping the pair of
transistors switched on.

Don’t expect to replace a large thyristor with this
circuit, because the current. between ‘anode’ and
‘cathode’ all passes through the base-emitter junctions.’
For medium-power transistors, such as the 2N2219 or
BFY50 the absolute maximum base current is about 100
mA, and 50 mA is a safer limit. Power transistors such as
the BD131, BD 132 will stand up to 0.5 A through the
base-emitter junction. The circuit will, incidentally,
switch off if a negative pulse is applied to the ‘gate’ from
a low impedance. In this respect, the circuit is similar to
that of a small thyristor, most of which can aiso be
switched off in the same way.

Changing Bias

Transistors in: bunches can also be used to solve
awkward problems. Suppose you want to substitute a
transistor with another type which needs much more
bias current. One way round, of course, is to adjust all
the bias circuits. A much easier method is to make use of
two transistors, with one emitter driving the base of the

>

220R (3

+
FROM i T0
DRIVER U|——O SPEAKER

RS
220R 2

—0

Fig. 15. A quasi-complementary output stage. The power
transistors can both be NPN types.

37




EATURE: Cheap Tricks

next (Fig. 14). If the two share the same collector lead,
this circuit is called the Darlington pair, but if the
collector of the first transistor is returned directly to the
_power supply the circuit is simply an emitter follower
feeding a common emitter amplifier. The difference
between the two is that in the Darlington pair circuit,
signal can feedback from the collector of Q2 through Q1
to the base of Q2, so reducing the voltage gain of the
circuit considerably.

A two-transistor circuit can also be used to ‘create’ a
PNP power transistor from an NPN one. The circuit uses
a PNP medium power transistor (such as the 2N2905)
coupled to the NPN power transistor, so that the com-
bination behaves like a PNP power transistor. Like all
two-transistor circuits, though, there is a penalty in the
form of a change in DC levels. When two NPN's (or 2
PNP’s) are coupled in a Darlington circuit, the voltage
between the first base and the second emitter is more
than 1V, when the circuit is correctly biased, instead of
the 0.55 — 0.6 V we assume for a single transistor. For
the PNP — NPN pair, the voltage is /ess than that for a
single transistor — the base voltage of the power
transistor will be 0.7 V or so above its emitter voltage,
but the base voltage of the PNP transistor will be 0.6 V or
so /ess, so that the DC input to the base of the PNP

rtransistor is very close to the DC emitter voltage of the

NPN one. The base-emitter voltages of these two will
never be identical because the NPN power transistor will
always be passing a much larger current than the PNP
transistor.

Tapehead Drivers
We're still not finished with the two-transistor arrange-

Fig. 16. A cascade stage. The load Z can be a tuned circuit or a
high-value resistor providing the bias resi s are ch to suit.

ments. Fig. 16 shows what is called a cascade circuit, "
with a common-emitter transistor Q1 driving a
common-base stage Q2 directly coupled to it. This
arrangement can also be treated as if it were one single
transistor with the high gain of a common emitter
transistor and the very high output resistance of a
common-base transistor. It's an ideal arrangement for
driving tuned circuits (because the high output resist-
ance places very little load on the circuit) or tapeheads
(because the high output resistance can ensure that the
current signal into the tapehead is almost constant over a
wide frequency range).

Circuits such as these described here make full use of
transistors, exploiting more of their potential than the
usual run of common emitter and emitter follower
circuits. Make them work harder! ETN

— - =
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The exciting new

TRITON

Personal Computer

TRITOM — Amwmgmnnmh-wquu«um

Sathwrars printer iwtartace with opions 2
mmmwluz-:mmu:um-q-mnwm

TRITON — An easy-to-buy computer.

@ All components available separately or in
packs to suit your budget.

@ 118 page manual with all you need to know.

@ TV or monitor display.

@® Modem tape |/0 or communications inter-
face.

FIRMWARE OPTIONS ON TRITON

SYSTEM

Option 1: L4.1 with 2k tiny basic and 1k monitor

on main board . . £286.00

Option 2: L5.1 wnh 2 5k tmy basnc and 1.5k

monitor on main board £294.00

Option 3: L6.1 with 7k scientific basw and 1.5k

monitor. Resides off board and price includes

motherboard system plus EPROM card all buff-

ered and 56k to go £399.00

Future options include ﬂoppy disc interface

and controller.

EXPANSION BOARDS — available now!
Motherboard kit with 6 amp power supply,

buffering and 2 sockets . . . . £50.00
8k RAM card kit {using 2114’ s) . £97.00
EPROM card kit {with 2708's}) .. . .. £97.00

(without 2708's) . ... ... .. . £31.00
Motherboard case £13.00

All prices exclude VAT at 8% (currently) 118
page manual £56 + 70p P.&P. Full details in
Summer 1979 Catalogue available now at 40p.
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MICROPROCESSORS — see these prices!! WELLER — yes the first shop in London to stock the World's favourite
Z80 £8. 8080A £6.33. TMS 9900 £30. SC/MPII £10. 8085 soldering equipment TCP2 £14.95. PU2D £23.95 and much more.
£12.95. 6802 £13.95. 6502 £8. 6800 £10. }(IeEy'I‘)(?ard :;Is\év;r:n\zr:gntso;:Lssand accessories S100 cards, double eurocard,
— ices!! ] , .
g‘IA‘InlnlsllS see :hese prlcesés 50. 4116 (30 €8 STANFORD — wondering where to buy that ‘standard socket ?? We stock
{450ns, .ow p0wer) . . {300ns) . . 0.1 and 0.156'' PC connectors, BIT switches, strip pak rotary PCB
EPROMS —Fairchild Top Sellers £9.00 plus programming facility. switches, wire wrap sockets.
UP GRADE KITS FOR TR580, APPLEII AND TEXTOOL —zero insertion force sockets in 16 and

SORCERER

8 4116's £59 plus jumpers at 65p each.
CMOS UARTS equiv AY-5-1014 £5.00.
HOME COMPUTING

Mags. books, data and cassettes. Byte Dr
Dobbs, creative computing, ETC direct from
USA. Latest Triton software on cassette.
Triton user club £4 per annum.

CENTRAL LONDON SHOWROOM

If you're in town, visit our showroom in
Chapel Street, next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes, data, cables
plus much more. Showroom open 6 days a
week.

NEW SUMMER 1979 CATALOGUE — SEND 40p + SAE jA4 size] TD READ
ABOUT ALL GUR NEW PADDUCTS. NOTF a1 PRICES EXCLUDE VAT at 8%. Add 30p
lor P.&P.

24 pin (prices £5.50 and £7.10 respectively)
insulation piercing connectors, PC connectofs,
headers, ‘D’ type sockets. Thought about OPTO??
We have Hewlett Packard. High efficiency LEDS and
displays plus rectilinear cermet pots from Daystrom.
Mains filters and our latest, greatest INTERSIL
ZINGERS. For exampie the 7216 —build your own
100 mhz DFM. The high performance timers ICM
7556. Don’t forget TRANSAM’S mail order service
— we're quick and flexible

TRANSAM
COMPONENTS LTD.
12 CHAPEL STREET
LONDON, NW1

TEL: 402 8137
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ETIPRINTS are a fast new aid for pro-  ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con-, board. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. . ring Tim Salmon for details.
007 Star Trek Radio May 78 013 Amplifier Module 020 Digital Tacho Jan 79
CD Ignition May 78 Amplifier PSU Book Module Jan79
CCD Phaser May 78 Equaliser Six Digital Dial Jan 79
White Line Follower April 78 Equaliser PSU 021 Tape Stide Synch
008 Tank Battle Tape Noise Limiter Feb 79
; 014  Skeet Game ;
Helping Hand May 78 Swisep|Oscillator e Light Tacho
. Burglar Alarm Book 022 Logic Trigger
009 AM/FM Radio GSR Monitor Six Power Meter Mar 79
B osc It June 78 Headlight Delay (x2)
tars ots
QISERLRODetsetoris July 78 923 Click Eliminator
010 Bench Ampilifie Torchlpinder(tviice) ity ot Guitar Effects Unit
en: ier Eti 3 .
Freezer Alarm Project ol (tviee) Aug 78 (2 boards) April 79
Marker Generatol Book ] ] )
LEaDr Deirce e Six 016 )S(Laa(’;;""éeern Sept 78 023A Wind Speed Indicator April 79
Watchd 2 PCB
e Dot BS i Wheel of Fortune 024A Ambush (Boards 2 & 3)
Stars & Dots PSU 0z )
T @ o1 ) (8 Car Immobiliser April 79
mplex Sound Gen
011  Noise Generator T:Ie %ell Extender Oct 78 OpiB ﬁm%usr:\ (Bo::: 1!')f' May 78
General Preamp Power Bulge Deab{a gr)e plifier May 79
Flash Trigger Project oubie Lie
Compander Book RF P Met Oct 78
Active Crossover Six y A Proxi(r)':;teyr Svsitecrh Oct 78 025 mgfrzgnsoemeser
(2 PCBs) : Audio Oscillator (2) Nov 78 R e I

Disco Lightshow Project 019 Car Alarm (2) Dec 78 026 Motor Speed Controller
Stereo Simulator Book Wine Temp (2) Dec 78 (2 Boafds For Controller)
Digital Thermometer Six Curve Tracer Dec 78 Battery ndicator July 79

HOW IT WORKS

a4

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you’ve been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P.O. (payable to ETI Magazine) to:

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

op .:..
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PROJECT

TELETEXT SYSTEM

PART TWO: in this concluding part we give full constructional details for this superb

design from GMT Electronics.

@ e o' @

saCct TV BECE2 BacH

Since we published the first part of
their design last month, GMT have
made some improvements to the kit
for the Teletext decoder.

Thre main change is a combining of
‘boards three and four into one.
Effectively board four has ceased to
exist! This simplifies construction still
further and has our endorsement. We
are republishing the combined
circuits here to make things clear.

Construction

Putting together the unit should be
very straightforward. The PCBs
should be carefully assembled,
following the overlays shown here.
Check IC orientation especially
closely as that chip set is very
expensive to blow just because you
didn’t want to spend five more
minutes doing that boring bit of
re-checking.

When completed the boards
should be interconnected following
the wiring schedule given in this
article. Check this carefully also.

Setting Up

Once the boards are assembled,
follow the setting up procedure given
in last month’'s article to complete the
unit. It is worth remembering that to
be sure of a good Teletext picture,
you need a strong signal at the

input. In areas of poor reception it is
well worth investing in that hetter
aerial wot you never got ‘round to
getting. . . .

o000

]
2.: Zznv
b 205
g 207 g2 e
a f H— HMIE
- 4_"’._. ) 2A [% Po 0]
0
u 2 -4 201
3 208 o1 ,
a t =B = c1
Board Two - PARTS LIST
RESISTORS all AW 5% unless specified €206, 207 22u 16V tantalum
R201 150k c211 220u 16V elec-
R202, 203, 204 47k trolytic
R205 1M5 c212 . 100u 40V elec-
R206, 211, 212 1RO Va watt trolytic
R207, 213 ak7 C213 1u0 63V electrolytic
R208 5k1 Cc214 100u 25V elec-
R209 2k2 trolytic
R210 120R C216 47u 63V electrolytic
R214 6k8
R215 2k7 SEMICONDUCTORS
R216 10k Y2 watt 1C201, 202 LM723CN
R217 1k0 1C203 TAA550
Q201, 202 TLP31
POTENTIOMETERS D201-205 1N4001
RV201 2k2 min. preset D206-209 1N4148
horizontal ZD201 BZY88C3V6
RV202-205 100k VPN
MISCELLANEOUS
CAPACITORS MOD201 U321
€201-204, 209, MOD202 BY01910
210, 215 100n polyester MOD203 BYG00905
C205, 208 470p ceramic PCB
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Fig. 2. Component overlay, board one.
Board One C104, 105, 109 6u8 INDUCTORS
RESISTORS (4W 5%) C106 1n8 L100 33uH
R100, 102, 105, 118 1k c107 470n L101 Clock coil
R101, 109, 122 6k8 c108 4u7 L102 10uH
R103, 126-129 10k c110 22n SEMICONDUCTORS
R104 47k c111 22u IC100 TDB1033
R106 100k C112, 144 10n IC101-105 SAA5010-5050
R107 680R c113 560p IC106 HEF4001
R108 1k5 Cc114 390p 1C107 HEF4017
R110 1k2 c115 1C108 741583
R113 33k C116 27p IC109-110 74LS161
R119, 130-133 ak7 C131, 134, 136 1u0 63V IC111-117 2102
R120, 121 27k ° C132,133 10u 25V IC118 74LS11
R123 68k C135 100u Q100-Q103 BC548
R124 820k C137,140, 141,142 1n Q104 BC148
R125 1™ c138 330p D100-103 TN4148
Cc139 47p D104, 105 BAWG2
CAPACITORS c143 68p MISCELLANEQUS
C100-103, 117-130, C146 3n3 X101 — 6MHz, PCB, IC sockets,
145 100n TC101,102 5-65p trimmer mounting hardware
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Fig. 3. Component overlay, board three.

Board Three

R301, 344

R302, 303

R304, 307,

320-324, 334

R305

R306, 314, 316
343

R308

R309, 315, 336,

341

R310

R311, 325

R312, 318

R313, 317

R319

R326, 331, 332

R327, 330

R328, 335, 340

R329

R333

R337

R338, 339

R342

POTENTIOMETER
RV301

CAPACITORS

C301

C302, 304, 308,
314, 339

C303

C305, 341, 342
C307, 315, 316,
318-329

C309, 310, 334
c31

C331

€332, 337, 338,
340, 343

C335, 336

diagram.

Cv301

——PARTS LIST—

RESISTORS all ¥4 W 5%

5k6
680R

3k3
1k8

10k
820R

1k0
220R
68R
4k7
56R
470R
10R
180R
100R
150R
18k
6k8
2k2
47k

470R min. preset
horizontal

2n2 ceramic

82p ceramic
56p ceramic
27p ceramic

100n polyester

33u 16V electrolytic
10u 25V electrolytic
18p ceramic

6u8 25V tantalum
1p8 ceramic

Note C319-329 are decoupling com-
ponents and are not shown on the circuit

VARIABLE CAPACITOR

22p

BOARD INTERCONNECTION WIRING

FROM LOCATION TO LOCATION COLOUR CABLE COMMENTS
—BOARD —BOARD TYPE
AE.SKT. CHASSIS E1 2 - COAX OUTER
AE.SKT. CHASSIS MOD 201 2 - COAX INNER
E2 2 —-VEC1 CHASSIS BLACK
P 2 —-VE C1 CHASSIS RED
E3 2 TR 1 CHASSIS BLACK INNER SEC TAGS
TR1 2 TR 1 CHASSIS OUTER SEC TAGS
TR2 2 TR 1 CHASSIS OUTER SEC TAGS
E4 2 E4 1 - COAX OUTER
v 2 \" 1 - COAX INNER
ES 2 ES 1 BLACK
E9 2 E9 3 - COAX OUTER
K 2 K 3 - COAX INNER
E7 2 E7 3 - COAX OUTER
\" 2 \" 3 - COAX INNER
E8 3 O/P SKT CHASSIS - COAX OUTER
T 3 O/P SKT CHASSIS - COAX INNER
.E1 3 E1 1 - COAX OUTER
A 3 MOD 201 1 - COAX INNER
EB 1 E6 3 BLACK
5V T2 5V 1 YELLOW UNDER BOARD
12v 2 12v 1 PINK UNDER BOARD
5V 1 5V 3 YELLOW BY IC105
12v 1 12v 3 PINK BY IC105
R 1 R 3 RED BY IC105
G 1 G 3 GREEN BY IC105
B 1 B 3 BLUE BY IC105
S 1 S 3 GREY BY IC105
(o] 1 (o] 3 BROWN BY IC105
M 1 M 3 ORANGE BY IC105
1 1 1 2
1 2 LED 1 CHASSIS
2 1 2 2
2 1 LED 2 CHASSIS
3 1 3 2
3 2 LED 3 CHASSIS
v 4 1 4 2
4 2 LED 4 CHASSIS
L 2 LED 1 to 4 CHASSIS
0 1 0 1 WHITE
P 1 P 1 WHITE
Q 1 Q 1 WHITE
T 1 T 1 WHITE
V) 1 v 1 WHITE
N 1 N 1 WHITE
w 1 w 1 WHITE
X 1 X 1 WHITE
Y 1 Y 1 WHITE
z 1 z 1 WHITE
B8 1 *EARPIECE CHASSIS
LS 1 LEDS CHASSIS
H 1 TRANS- CHASSIS
DUCER
E 1 TRANS CHASSIS BLACK TRANS-
DUCER DUCER CASE
12v 1 *EARPIECE CHASSIS
122v 1 LEDS CHASSIS PINK
SEMICONDUCTORS 307 BC548
Q306 BSX20
1IC301 74504 D301-311 1N4148
IC302 74574 ZD301 BZYB8S/
IC303 7415138 BZX70C5V6
IC304 7400
iC305, 306, 308 7408 MISCELLANEOUS
1C307 7486
IC309 7474 X301 17.73447 MHz
Q301, 304 BC558 MOD301 UM1231 Astec
Q302, 303, 305, PCB
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PROJECT:Teletext System

CEEFAX 181 Thu 3 May

(AERIAL I/P}

\leather

Tonight-

p8

0305 C336
R343

10K

Shouers,
wintry at
times

R344
5k6
c31
27

R340
100R

SOUND 1/P} C344

s
{8 MH2

Rain or snou
likely at times

D301 - 311 arw IN4148
Q301 and 304 are BCS58
Q302,303,305 and 307

NOTE:

180R

Above: Find out when it is supposed to rain.
All you need os Teletext!

§ Fig. 4. (Left) The renumbered board three
circuit.

A

BUYLINES:

The designers of this project —
-GMT — have a complete kit of
parts available. This includes all
MAAEE ‘metalwork, PCBs and hardware. A
—te— manual is also included. Cost is
g £155 plus VAT (total £178 inc
C p&p).

As an alternative the teletext
decoder board and control system
is available separately at £125 for
those who wish to wire into their
own television.

PCBs and chip sets are available
separately also — but are PoA.

See advert on page 6 for ad-
dress.

1IC9%

R301
5k6

L
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( TRANSFORMERS h

Panel Meters, Bridge Rectifiers, Power Supply Units

Multimeters - Semi Conductors - Timers - Safebloc
s s e ses -
Minimum & Sub Miniature 0 VOLT (Pn: 220-240V)
Milli-  Ref. Price Sec: 0-19-25-33-40-50V
amps No. £ P&P Ref. Price
Voits Ampe No. £ P&P
3.0-3 200 238225 60§ 0.5 102 3.25 .80
0.6, 0.6 1A1A 212265 .65§ 1.0 103 4.25 .95
9-0-9 100 131.95 .608 2.0 104 6.95 1.10
0.9.0.9 330330 2351.80 .60] 3.0 105 8.25 1.10
0-8-9, 0-8-9 500 500 2072.40 .65§ 4.0 106 10.50 1.20
0-8-9, 0-8-9 1A1A  2083.50 650 6.0 107 14.75 1.40
0-15,0-15 200 200 236 1.80 .608 8.0 118 19.85 1.60
0-20, 0-20 300300 2142.40 .80f 10.0 119 2376 2.10
20-12-0-12-20  700{DC) 221 3.16 .80 § 60 VOLT (Pri: 220-240)
'0-15-20,0-15-20 1A 1A~ 206 4.25 .95 Sec: 0-24-30-40-48-60
0-15-27, 0-15-27 500 500 203 3.70 .80 Ref. Price
01527, 0-15-27 1A1A 204 5.76 .95] Amps  No. [ P&P
i 0.5 124 3.50 .80
12 AND/OR 24 VOLT 1.0 126 5.25 95
Pri: 220-240 Volts 2.0 127 7.20 1.10
. 3.0 128 10.75 1.20
Amps Price 4.0 123 12.00 1.40
12v \ Ref. £ P& P 5.0 40 13.80 1.50
0.5 025 111 1.95 .65 6.0 120 17.25 1.50
1.0 0.5 213 240 .80 [ AUTO TRANSFORMERS
2 1 71 2.90 .80 Input/utput Tapped 0-115-210-240V
4 2 18 3.70 .80 |VA ‘. Ref. Price
6 3 70 5.25 .85 [ (Watts) No. £ PP
8 4 108 7.10 1.10 20 13 2.30 80
10 5 72 7.90 1.10 75 64 3.75 80
12 6 116 8.50 1.10 150 4 5.25 95
16 8 17 1050 1.20 [ Input/Output Tapped
20 10 115 1350 1.40 { 0-115210-220-240V
30 15 187 16.50 1.40 § 300 53 8.85 1.10
60 30 226 33.00 1.70 §500 67 10.50 1.40
. 1000 84 18.25 1.50
30 VOLT (Pri: 220-240V) Also 1500/2000/3000VA .
Sec: 0-12-15-20-24-30v MAINS ISOLATING (Centre Tapped &
Ref. Price Scresned) -
Amps No. £ P& P Pri: 1207240V
0.5 112 2.50 .80 Sec: 120/240v
1.0 79 3.2 .80 VA Ref. Price
2.0 3 5.25 .95 (Watts)  No. £ P&P
3.0 20 5.95 1.10 60 149 6.25 .95
4.0 21 6.25 1.10 100 150 7.25 1.20
5.0 51 + 9.25 1.10 200 151 10.75 1.20
8.0 117 10.75 1.10 250 152 12.95 1.40
8.0 88 14.00 1.40 350 153 15.95 1.50
10.0 83 18.25 140 1000 156 36.75 3.10
(oIS LIRS 7a William Street
X rclaycard and Access facilities
available BAYDIs Heme Bay, Kent
\ Trade and Education Welcome Herne Bay 64586 j

'BUILD YOU OWN METAL DETECTOR
TR/IB TR/VCO BFO . . .

Test ‘equipment not required. Manuals for
kits available at 25p each (refundable). UK
prices post & VAT paid except where men-
tioned. Overseas: write for quote. Literature
available: SAE Please.

Shadow TR/1B (il-
lustrated}. A true trans-
mit receive/induction
balance metal detector
— uses the latest
circuitry for maximum
range and sensitivity. Speaker or
phones. Pre-assembled search head
with lightweight closed cell foam
encapsulated coits for thermal insulation and
water resistance. A very powerful machine!

Shadow TR/VCO. An advanced version of the above detector, use it as a sensitive
TR/18 machine or switch to VCO mode when the depths achieved approach the
maximum ‘in air”’ range. Low power requirement: runs on standard 9 volt batteries. The
most sophisticated detector available as a kit. .
Shadow TR/IB kit £22.50 (£29.95 assembled). Shadow TR /VCO kit £27.50 (£36.95
assembled).
Padded stereo headphones suitable for ‘Shadow’ detectors £5.50.

igning your own dk ? Then we can supply the (hard 1o obtain) hardware
“shell”” including fully adjustable shaft with handle, search head moulding with hinge
assembly, special clips 10 mount your own control housing (any box is suitable),
completely non-metallic: suitable for any type of detector {TR-PI-VLF-8FO etc.). Supplied
undrilled as a kit with full instructions (as used on our Shadow range).
Detector Shell kit £8.50.
Low cost BFO detector. 200mm (8°’) annular search head gives wide scan with easy
pinpainting. Simple high efficiency circuit draws < 3mA. Extra lightweight 300gms
(10.5025) with battery. Very detailed construction manual: ideal as a first project.
Absolutely everything supplied including pre-assembled searcj head. tuning coil and
earpiece. ALT3 detector (kit) — £13.95. Padded high Z headphones for ALT3: £4.90.
Order by post or phone (24 hours) — for quickest delivery quote credit card number.
Callers by appointment only please!

ALTEK

Dept. ETE, 1 Green Lane _
Walton-on-Thames, Surrey
Phone (093 22) 44110

46

@/ TARGET ELECTRONICS

16 Cherry Lane, Bristol BS1 3ING
Telephone: 0272 421196

OFFICIAL ORDERS WELCOMED GVT/EDUCATIONAL
DEPTS, ETC.

ME1 — ME22

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out

ref. cat. F.S.D.

ME29 MU50 0-50UA ~ £3.80 each + VAT

ME30 MU100 | 0-100UA P&P 25p

ME31 Mu1 0-1MA 10 Plus

ME32 .MUVU VU 10% discount
Dims:- 60 x 47 x 33mm. Require 38mm dia. cut-out

ME1 T21 0-50 UA

ME2 T22 0-100 UA

ME3 T23 0-500 UA

ME4 T24 0-1MA

ME5 T25 0-5MA

ME6 T26 0-10MA

ME7 T27 0-50 MA

MES8 T28 0- 100 MA

ME9 T29 0- 500 MA £5.10 each + VAT

ME10 T30 0-1AMP P&P 25p

ME10A T31 0-2AMP 10 Plus

ME108 T32 0- 25 Volts 10% discount

ME11 T33 0- 50v AC

ME12 T34 0-300v AC

ME13 T35 s

ME14 T36 R

ME15 T40 50-0-50 UA

ME16 T4 100-0-100 UA

ME17 T42 500-0- 500 UA

ME17A | T43 0-30vDC

APPOINTED DISTRIBUTORS

NASCOM 1

MICROPROCESSOR
KITS

280 Microcom puter kit

Undoubtedly the finest value for money kit
available anywhere. Fully socketed.

INTERFACE FOR:
TV (UHF)
TV Monitor
Cassette
Teletype
32k Ram expansion board

NOW AT THE NEW PRICE OF £165
+ VAT
Buffer Boards and Memory now available.

Callers welcome Callers welcome

* am

Tel. order welcome with Access and Barclaycard
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'MICROSENSE

PART ONE: a short series from John
Miller Kirkpatrick designed to lead the
reader gently into the realms of MPUs. It
is designed to be of use to all people of
all levels of knowledge. We begin with
the hex system of counting . ..

I RNRENNADN AR

Hexadecimal counting Systems

THE BINARY COUNTING system uses a set of 1s and Os to indicate a particular number, in our exampie above
0101 0111 represents 87. Obviously it is faster to write 87 than it is to write 0101 0111 each time. It is not very
easy to convert long binary numbers to decimal and vice versa, for example the binary number 101 010101010
1010 represents the decimal number 43690 mode up from:

1010 is -ten units of 1
1010 0000 is tententhsof 16
1010 0000 0000 is ten units of 256 2560=29+2" -
1010 0000 0000 0000 is ten units of 4096 4096 =213+ 215 thus the total
1010 1010 1010 1010 represents the decimal 43690.

10 0or 2=8+2'=2 Total 10
160 0r 27=128+2°=32 Total 160

Another way of showing this valueis to write down one character for each set of four fingers.
This is obvious for the values from O-15 which can be exporessed as a single character. The Binary decimal as new

codes are —

0000=0 Written as 0. 0100=4 Written as 4 1000= 8 Wiritten as 8. 1100= 12 Written as C.
0001 =1 Written as 1. 0101 =15 Written as 5. 1001= 9 Writtenas 9. 1101=13 Wiritten as D.
0010=2 Written as 2. 0110=6 Written as 6 1010 = 10 Written as A. 1110=14 Written as E.
0011 =3 Written as 3. 0111=7 Written as 7. 1011=11 Written as B. 1111=15 Written as F.

Thus our large binary number can now be expressed as

1010 1010 1010 1010 or decimal 43960 or as AAAA in our new format.

The new format is called Hexadecimal from HEX =six and DEC = 10, which is a counting system based on units of
16 rather than units of 1 or 10.

The hexadecimal system can be easily converted from the binary system by simply breaking up the binary into
groups of four binary digits (one hand full of four fingers) and converting each group into a single hex character. For
example the binary 0010 0011 0101 0111 becomes hexadecimal 2357. Numbers in hex form are usually
referred to by putting X ‘2357 to denote that this is Hex 2357 rather than decimal 2357. The binary

1010 1011 1100 1101 becomes ‘ABCD’ which does not require any differentiation from decimal.

A Cardboard Microprocessor

IMicroprocessor jargon includes bits, bytes, registers, RAM, ports, software and hardware. To help you understand
all of this here is your own processor made out of paper. 1
Cut out the PC/MP (Paper and Cardboard MicroProcessor) or copy it and glue it onto a piece of card. Cover the card
with something like clear ‘Fablon’ so that you can write on it with a felt tipped pen and then clean it off again. You

l are now ready for your first terminology lesson (PCMP is figure 1). >

i U i i B | s 9 10 IV ST R Ll PSR

A
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ADDRESS PINS AD-AYS

LI

ADDRESS QUTPUT LATCH (PO}

DUAL INT. LATCH {P1)

sa —>—
58—t
£0 o
:; ——{  STATUS LATCH (S1) 2nd INT. LATCH
2 . CENTRAL ¢
—~— CONTROL i
L*—< % B
- —— unIT **:
=¢=1 1 -
U ouTPUT INPY .
coEA DAIA DATA e
LATCH LATCH
churg 1. The PCMP processor. Cut it out or T L
trace it carefully. a -
RW ] < HOLD
NTROL UNIT
RESET —3—| MISC, CONTROL U ' 05¢

Bits and Bytes

A bit is a very small piece of information which can be in anly one of two states, for example, assuming that there

are not alternatives, put a 1 in box 1 over leaf if you are male a zero if you are female.

Thus one Bit can carry a value of 1 or O which a microprocessor can look at in two ways —

a) As a'numeric value of 1 or O.

b) As a True/False indicator where 1 is True and O is False.

Obviously the microprocessor is going to need to deal with numbers other than 1 or O and it does this by using a
form of Binary arithmetic called Hexadecimal. in this way large numbers can be stored

For example write down your chest measurement in inches on a piece of paper, e.g. 39 inches. Now divide by
two and put the remainder (1 or 0) in box 8, take the answer, and divide by two and put the remainder (1 or 0) in
box 7, take the answer and divide by two and put the remainder (1 or 0) in box six, take the answer and divide by
two and put the remainder (1 or0) in box 5, take the answer and divide by two and put the remainder (1 or O) in box
4, take the answer and divide by two and put the remainder (1 or 0) in box 3, take the answer it should be zero
{unless you have a chest measurement larger than 63 inches!), write the answer (O or 1) in box 2.

wow P -p0

You should now have filled in ali of the boxes and you have thus formed a Byte of data. A Byte is a unit of data

which usually consists of 8 bits of data, the byte above defines your sex and chest size.

Note that Bit and Byte refer to the size of the data portion rather than its contents, thus the amount of storage
area or memory attached to a microprocessor is counted in Bits and Bytes.
As these areas tend to be quite large they are counted in thousands of bytes or millions of bytes (Kilobytes and

S P R ORE o € 4 At ST UL B
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__________FEATURE: Microsense

Megabytes). With microprocessors you get an added bonus because 1K bytes of memory is not 1 OOO bytés as you ol
would expect but 1024 bytes, an extra 24 for free! Similarly with 1M byte you get an extra 48,576 bytes free, this

is simply because these are the nearest Hexadecimal equivaients to 1000 and 1,000,000 and the MPU prefers to
count in Hex. ‘ : ¢ ! '

i

Data and Address Buses : « ‘ Lol

A bus is a set of wires or other connectors which carries a set of data between one part of the circuit and another. :
Each wire can carry a positive voltage to indicate a logic 1 or no voltage to indicate a logic O. :

To carry the information in our sample byte from above we would need an 8 bit bus or 8 wires, one of the main
buses on a microprocessor carries data from one part of the circuit to another, most microprocessor use an 8 bit data
bus. The second main microprocessor bus is needed to inform the system where to send the data or where to get it -
from, an 8 bit bus can only define 256 addresses which is not much for a microprocessor. Two bytes are used to
carry the data for an address thus giving a maximum of 65,536 address locations note that 65,536 is 64X 1024
and is thus usually referred to as 64K. : £

A third microprocessor bus carries control signals the simplest of which is a signal to indicate whether we are
Reading data or Writing data. This is referred to as a Read /Write control line or simply R/W (more nmemonics).

Other controls on a microprocessor include: . ‘ .

e

RESET restart programm from address location 1. : : :
HOLD Suspend execution as long as this function is enabled. 4
0SsC Each oscillator pulse performs one machine cycle . '
(NB several machine cycles make up one operation). r
SENSE Inputs to sense buttons or single bit data. o ] L -

FLAGS Single bit outputs used for driving lamps, buzzer, etc.

The PC/MP Microprocessor

The PC/MP consists of several areas of cardboard (defined as latches). These may be thought of as a form of ; o B2
‘pigeon hole’ storage. Any information may be written into these boxes as required in the form.of an 8 bit (or 16 bitj}
byte of data. The information can be copied into any other box {which overwrites any previous information in the
second box). Some of the boxes allow communication of data in the box to outside the PC/MP.
As an example of an operation of the PC/MP assume that we instruct the PC/MP to READ our sample byte into
its Main Internal Latch. It will do this by setting the R/W line to read data and inputting the data to the INPUT DATA
LATCH, the data will then be copied to the MAIN INTERNAL LATCH. A second type of instruction can move data .
around inside the PC/MP, for example copy the data in the MAIN INTERNAL LATCH tothe 2ND INTERNAL LATCH.
Now enter the byte 0011 0000 into the MAIN INTERNAL LATCH via the INPUT DATA LATCH. You should now
have you data byte in the 2ND LATCH and 0011 0000 in the MAIN LATCH. :
The PC/MP can perform three operation types on these two data bytes
a) LOGICAL operations (AND, OR, NOT, XOR)
b) ARITHMETIC operations (ADD, COMPLEMENT, COMPLEMENT and ADD)
c) SHIFT operations (SHIFT LEFT or RIGHT, ROTATE LEFT or RIGHT). s yn
Firstly lets look at an AND operation, here if there is a 1 in one latch and a 1 in the same location in the second latch
then there will be a 1 in that location in the result {the result ends up in the MAIN LATCH). Thus an AND operation
means 1 AND 1 gives 1, otherwise O.
AND together the MAIN LATCH and the 2ND LATCH and put the result in the MAIN LATCH, the result should be
either 0000 0000, 0010 000, 0001 0000 or 0011 0000. Of the two possible locations of a 1 the first represents
a unit of 32 inches chest measurement and the second a unit of 16 inches chest measurement. Thus the four
possible results tell us:
000 0000 Your chest measurement is either less than 16 inches or greater than 63 inches.
0010 0000  Your chest measurement is at least 32 inches and less than 48 inches:
0001 0000  Your chest measurement is between 16 inches and 32 inches. x
0011 0000  Your chest measurement is at least 48 inches. -

Let us assume that the PC/MP is to be used to define the shelf on which to find an overall in a clothing depot. The
shelves are set out as

Top Shelf 7 Gents overalls sizes 48 inches to 63 inches

Shelf 6 Gents overalis, sizes 32 inches to 47 inches

Shelf 5 Gents overalls sizes under 32 inches

Shelif 4 Overalls sizes under 32 inches

Shelf 4 Overalls either larger than 63 inches or under 16 inches.

Shelf 3 Ladies overalls sizes 48 inches to 63 inches

Shelf 2 Ladies overalls sizes 32 inches to 47 inches. i

Sheif 1 Ladies overalls size under 32 inches. >
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If your results from the AND was all o's, read the following:- (otherwise go to next paragraph).

This is an example of the conditionai jump instruction of the PC/MP. If you are still reading this paragraph then your
chest size is, | am sure you will agree, somewhat unusual. In such cases it would seem to make very little difference
whether you are male or female when ordering an overall! To help make up for this we will teach you what an OR
instruction does, the others will have to wait until later. Copy the data in the MAIN LATCH into the right hand haif of
the DUAL LATCH and then input the byte 1000 0000 into the MAIN LATCH via the INPUT LATCH. You are now
ready to OR. The OR instruction states that if there is a 1 in one latch or a 1 in the other latch then the result will

have a 1 in the ensuing location.

THUS: 1 OR 1 gives 1 otherwise O. {f you OR the MAIN LATCH and the 2ND LATCH and put the result in the MAIN
LATCH then the data in the MAIN LATCH should now have a 1 in the first position. After this littie detour we need to
make sure that you have the same data in the same latches as those people who bypassed this paragraph. Copy the
MAIN LATCH into the 2ND LATCH and the copy the right hand half of the DUAL LATCH into the MAIN LATCH
Here we are all together again in this paragraph, those of you who bypassed the instructions in the previous
paragraph should read it but not actually do the operations.

Now lets learn about SHIFTs and ROTATES.

A SHIFT causes all of the bits in'a byte to change their location by one position, the new empty location will be
filled with a O and the location at the other end drops off the end and is thus lost. With the ROTATE the data is
shifted but in this case the new empty location becomes filled with the data bit from the other end. As an example:
SHIFT LEFT 1011 11010 gives 0111 0100 and again gives 1110 1000 ‘
ROTATE LEFT 1011 1010 gives 0111 0101 and again gives 1110 1010 ,
SHIFT RIGHT 2ND LATCH seven times to move the Male / Female bit from box 8 to box 1 and fill the rest with zeros

Now ROTATE RIGHT 2ND LATCH twice to put this bit at box 7.

Now OR the MAIN LATCH with 2ND LATCH put result in MAIN LATCH and you should have Oxxx 000 where x can
be O or 1. SHIFT RIGHT four times the MAIN LATCH and this should be 000 Oxxx.

To get the answer take the bit value in box 3 of the MAIN LATCH, multiply it by two and add it to the value in bit 2.
Multiply this result by two and then add the value in box 1, the result should be a value in the range 1-7. The result
calculation is an example of binary to decimal conversion and is the opposite of the calculation used to caiculate
your chest size in binary. Normally the MPU would output this RESULT via the OUTPUT DATA LATCH to an
address where it would find a device which would display the result to the operator, an example would be a seven
segment display plus decoder. All the foregoing is repeated in tabular form with a MALE chest size of 36 inches as

follows:-

BYTE OF INFORMATION 1010
ENTER BYTE 1010
TO MAIN INT LATCH 1010
To 2ND INT LATCH 1010
ENTER 0011
TO MAIN INT LATCH 0011
AND MAIN INT LATCH 0011
2ND INT LATCH 1010

0010 0000 STOP

0111
Oot11

(03l
0111

0000
0000

0111 .

0111

SHOWS SEX AND CHEST SIZE

TO INPUT DATA.LATCH, COPY

COPY

STOP

TO INPUT DATA LATCH, COPY

STOP NOW

WITH

RESULT OF ANDNOW IN MAIN LATCH

CONDITIONAL JUMP iINSTRUCTION

DATA IN MAIN LATCH 0000
TO RT. HALF OF DUAL LATCH 0000
ENTER 1000
TO MAIN INT LATCH 1000

e e e

50

0000
0000
0000

0000 -

COPY
STOP _

TO INPUT DATA LATCH, COPY
STOP NOW

S & R = == . . —— e e Y
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-

~ OR MAIN INT LATCH 1000 0000 WITH
2ND INT LATCH 0000 0000 RESULT OF OR
NOW IN MAIN LATCH 1000 0000 copY
TO 2ND INTLATCH 1000 0000 STOP COPY
RT. HALF DUAL LATCH 0000 0000 T0
MAIN LATCH 0000 0000 NOW
AND MAIN LATCH 0000 0000 WITH
2ND INT LATCH 1000 0000 RESULT
NOW IN MAIN LATCH 0000 0000 STOP

Instructions and Program Memory

The above example gives a generalised idea of what goes on inside a microprocessor assuming that it is given the
correct instructions in the correct sequence. It must also input these instructions as well as inputting data, the
instructions are input as a form of data which is recognised by the microprocessor in a very simple way. The
microprocessor first looks on the input data bus for an instruction, this instruction will tell the microprocessor
whether it must next get data or another instruction, thus there is a marker inherent in the instruction code which
informs the microprocessor what to do next.

SHIFT RT. 2ND INT LATCH 1010 o111 7 TIMES

BECOMES 0000 0001 NOW

ROTATE RIGHT ONCE BECOMES 1000 0000 ROTATE RIGHT AGAIN

BECOMES 0100 0000 {(ROTATED TWICE) STOP

DATA IN MAIN LATCH 0010 0000 STOP

DATAIN 2ND LATCH 0100 0000 STOP NEW

OR DATA IN MAIN LATCH 0010 0000 WITH .

DATA IN 2ND LATCH 0100 0000 RESULT OF OR .

NOW IN MAIN LATCH 0110 0000 STOP NOW

SHIFT RIGHT MAIN LATCH 0110 0000 4 TIMES

BECOMES 0000 0110 =214 22:=6 Size of Male Overall required is on
shelf No. 6.

- We must define an area of memory addresses which hold the instructions, for this we will reserve the first 256
memory locations on address lines 0000 0000 0000 0000 to 0000 0000 1111 1111 {0-255 in decimal, 0000
OOFF in Hex). The first instruction will be fetched from location 1, the next from 2, etc.

We must also define addresses at which we have a set of switches or a keyboard for input of the parameters and
an address at which there is a display and decoder. We can use the upper half of the address to define that address.
An upper byte code of 000 0000 will access the program, any address with an upper byte code of 0000 0001 will
access the keyboard and an address with an upper byte code of 0000 0010 will access the display. Note that in the
second two cases the value in the lower address byte does not matter.

We need to define a set of instructions for the PC/MP, such as:

0000 O 000 00  Activate the HALT feature and this suspend operation until the HALT input is pulsed.

0000 0001 01 . Exchange the values in the MAIN LATCH and the 2ND LATCH

0000 0010 - 02 SHIFT LEFT MAIN LATCH

0000 0011 03 SHIFT RIGHT MAIN LATCH

0000 0100 04 ROTATE LEFT MAIN LATCH

0000 0101 05 ROTATE RIGHT MAIN LATCH

0000 0110 06 Exchange the values in the MAIN LATCH and the DUAL LATCH RIGHT
0000 0111 07 Exchange the values in the MAIN LATCH and the DUAL LATCH LEFT

0000 1000 08 Exchange the values in the ADDRESS OUTPUT LATCH with that in the DUAL INTERNAL
LATCH, note this is a 16 bit exchange.

0000 1001 09 Exchange address OUTPUT LATCH and DUAL LATCH, copy MAIN LATCH to OUTPUT
DATA LATCH and puise R /W to indicate WRITE, re-exchange ADDRESS OUTPUT LATCH
and DUAL LATCH {i.e. WRITE the data in MAIN LATCH to the address in DUAL LATCH).

0000 1010 OA  Exchange ADDRESS OUTPUT LATCH and DUAL LATCH, pulse R/W for a READ, copy the
data in the INPUT DATA LATCH into MAIN LATCH, re-exchange ADDRESS LATCH and

DUAL LATCH. {(i.e. READ from the address in DUAL LATCH into MAIN LATCH).

0000 1011 OB  READ the data at the next address and copy it into MAIN LATCH

0000 1100: OC AND MAIN LATCH and 2ND LATCH, put result in MAIN

0000 1101 OD OR MAIN LATCH and 2ND LATCH, put result in MAIN.

0000 1110 OE  The data following this instruction indicates the number of instructions following it which can
be ignored

0000 1111 OF  As OA but oniy if the vaiue in MAIN is all zeros.

0001 000 10 As OA but only if the value in MAIN is not all zeros. ETI

Next month: Programming the PCMP and taking down some

addresses!

SEEPVER —— e
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4 DPS-1 )

Introducing the DPS-1 the tull IEEE $100 bus computer system from
Ithaca Intersystems — the S100 experts.

FOR EDUCATION, INDUSTRY, RESEARCH and ail professional uses,
including hardware and software deveiopment, iow cost OEM
systems, teaching applications etc.

A MINI COMPUTER using
MICRO technology at a
ridicuious MICRO price!!

The front panel with a
backplane and power supply
accepts S100 bus boards from
many manufacturers.

Just look at these professional features!

+* FRONT PANEL (we won't ask you to debug our hardware, but we
will give you the tools to debug yours!). Includes breakpoints, write or
jump to any location, single or slow step (0.1 to 1000 IPS), stop on any
data byte or address, scope trigger on breakpoint, repeat instruction
(e.g. NOP’'s) and many other hardware diagnostic facilities.

+ 25 Amp power supplies (all rails seperately fused)

* 20 slot IEEE S100 motherboard

+ Full 16 data bit, 24 bit address lines as per |EEE (1979) S100
specification

+  Will run 16 bit micro S100 boards when available (e.g. Z8000 and
8086)

* Suitable for 6800, 6502, 8080, 8085, Z80, Z80A etc.

The DPS-1 comes as a mainframe with front panel, motherboard and
power supply. The system is truly modular allowing the user to build
up the system he requires in his own time. )

$100 boards from a number of manufacturers will plug into the DPSI
|EEE S100 bus.

Just add S100 Memory Boards — S100 cpu board — S$100 disk con-
trotler boards — S100 1/O boards — S100 video and/or graphics boards
— $100 EPROM boards — S100 disk boards etc.

All Ithaca Intersystems OEM products including K2 disk operating
system and PASCAL/Z on 8" floppy drives will run in the DPS-1.

DPS-1 with $100 280 cpu board £695

\ DPS-1 less S100 Z80 cpu board £645 J

( OEM S100 boards \

from the experts!

bare board Assembled

and tested

8K Static RAM board £18.76 £123.75
Z80 cpu board (2MH2) £26.25 £131.25
Z80 cpu board (4MHZ) £26.25 £153.75
2708/2716 EPROM board £18.75 £63.75
Prototype board £18.75 -
Video display board (64x16, 128U/L Ascii) £18.75 £108.75
New products from Ithaca audio!
High density graphics (1024 x 512 points) T.B.A. T.B.A.
Disk controller (up to 4 single or

double sided drives) £26.25 £131.25
110 board (serial and parallel outputs) T.B.A. T.B.A.
S$100 front panel (as used in DPS1) —_ £245.00

(InferSyystemns)

4 Software for your S100 system\

K2 operating system

8" disk based operating system — dlstrlbuted on Shugat compatibie
8’ fioppy disk * TED—52 command text editor with Macros. « PIP—
Fite and directory handler. ¥ ASMBLE—full Z80 2 pass assembler.
* HDT—Hex debug tool. * QCl—Utility overlay/command decoder.
% SYSGEN—System builder. « COPY—disk to disk file copier.
% DUP—disk duplicator. £56.25

PASCAL/Z The new language for Micros £131.25
Runs under K2 operating system.

« Compiler that produces direct
assembler code — NO NEED for sfow run
time P-code interpreter. * Comes com-
plete with Macro assembler. « Produces
binary object modules — small and fast.
« Modules are re-entrant and can be put
into ROM. » IMBED, TRACE and ERROR
debug facilities.

ASMBLE/Z 280 Macro assembler £37.50

* Full 2 pass Macro Assembler. « |F and ELSE — 255 nesting levels.
kProduces symbol table. « Relative jumps.

UP-GRADE KITS N\

—
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Trying to add computer with concise step by step
memory is not much fun if you directions and diagrams. And if
dont get everything you need. a personality jumper is

* required it's premade.
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Receiving unprogrammed .
jumpers and having to program The TRS-80* memory

them yourself is not much expansion was our first Simple
better. Most important, that's Up-Grade. Now there are two
the place where the problems more — for owners of Apple
are introduced. I1** and Exidy Sorcerer***

So Ithaca Audio’s better idea is  computers. Each kit is 100%
the Simple Up-Grade. Each guaranteed — if a part ever
Simple Up-Grade is specially fails, we replace it FREE. Your
designed to make adding ithaca Audio dealer has them
memory foolproof. We include in stock, only £99. Now you

all the parts you'll need; 8 can afford to add high quality,

prime, tested 16K RAMs, along  high density memory to your
system for remarkably little —

“ far less than you would expect
b X ‘{3\ to pay from Radio Shack,
\ Cﬂ‘& Apple, or Exidy directly.

These Simple Up-Grades are

\)?' Ithaca Audio’s first step in
S adding more capability and
R reliability to your computer at
. : lower cost. Other Up-Grades
§ are on the way to your dealer now.
— *TRS-80 is a registered trademark of
© s A oo 10k A Tandy Corp.
OCCZDCIED “*Apple Il is a registered trademark

of Apple Computer, Inc.
***Sorcerer is a registered
trademark of Exidy, Inc.

CONTACT THESE DEALERS All prices quoted are exclusive of VAT.\
NEWBEAR COMPUTING STORE — Telephone: Newbury (0635) 30505 AIRAMCO — Telephone: 0294 57755 Télex: 779808
SIRTON PRODUCTS — Telephone: 01-660 5617 COMPSHOP LTD — Telephone: 01-441 2922 Telex: 298755

\ —
o IDEOSySopLs - Jt SAoreas e puaunes wiren —connier
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{formerly ITHACA AUDIO of New York) 58 Crouch Hall Road, London N8 8HG. UK. Telephone: 01 -341 2447 Telex: 2995
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Where would you be without an ETI
T-shirt? This little lady (she’s the
one without the moustache) would
find herself in an embarrassing pre-
dicament.

Why not follow the example set
by our typical seven feet tall ETI
reader (the one with the mous-
tache) and cover your wives, girl-
friends, grannies, pimples and in-
discretions with an ETI T-shirt.
We'd love to hear from our feminine
fans too.

£2.12, including nasties like VAT,
postage and packing, brings the
scarlet sackcloth, the rubescent rag,
the monogrammed marvel to your
door. Orders to:

ETI Shirts,
145 Charing Cross Road,
London WC2H OEE

Please specify size — S, M or L

and allow 14 days for delivery.
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microfile..........

This month the ever present Henry Budgett drools over the finally announ_ced'Texas
Instruments System. Between time he looks at a more down to earth training system

called the Nano-computer.

WELL, IT is here at last, or rather Tl is! Launched at the
Consumer Electronics Show in Chicago on Sunday June
3rd the Texas Instruments home computer is with us.
There are no real surprises unfortunately but the
machine will probably provide a real challenge to both
Apple and Compucolor. Based on the 990 series 16 bit
microprocessor the system is built into a neat desktop
console which measures 15" by 10" by 2%"".

Configured with 16K of RAM, a sound generator
which covers four full octaves, full 16 colour graphics
and an extended BASIC. The machine will drive any
black and white TV or monitor and any NTSC colour
monitor with video input. Hopefully a PAL version will be
available for Europe as at the moment it will cost about
£400 for a suitable monitor. The machine uses an
extension of the calculator Solid State Software system
with up to five ROM chips in a module. A variety of these
will be available for the UK launch in September
including Pre-school learning, Video Chess, Home
Budgeting and Video Games. Prices for the various
packages will vary between £15 and £45. The main
advantages of the Solid State system is the high speed of
program loading and interchange.

Peripherals for the system will be announced in due
course and should include a printer, disk drive, RS232
interface and a Speech Synthesiser. The synthesiser is
based on the Speak and Spell chip set and has a
vocabulary of 200 words, these can be called from user
programs to give messages, instructions etc. The BASIC
on the system is a 13 digit version with full floating
point, ANS| compatible and has 24 basic statements, 14
commands and the colour graphics.

The cost of the machine is quoted at £645 but the
change in VAT may mean a slight increase by the
Autumn. For further details you should contact Roger
Tilbury at Texas Instruments, Manton Lane, Bedford
MK41 7PN. We will be reviewing the system as soon as
we can lay our hands on one and | will keep you
informed of any further developments through both ETI
and CT.

New Training System

Newly -arrived in our offices is a new training and
educational system called the Nanocomputer. Definitety
not to be confused with a popular TV show! Based on the
Z80 the system is fully expandable from a single board
with a hand held keypad right up to a full system and you
can select the level at which you start. The unit is
supplied in a case with a power supply and the keypad
and a training manual. This takes you through the
machine code programming of the Z80 and you can
then go on to the experimental kits. For these one plugs
onto the end of the board a prototybing kit which allows

54

Above: At last! The Texas Instruments home computer system.
Along time in the making ... ...

you to learn about interfacing to the system, amongst
other things. The final stage is to upgrade the board to a
full system in a card frame with a variety of peripherals
such as a full ASCII keyboard, printer, VDU and disks.

A range of software is also available including various
monitors, Editor Assemblers and an 8K BASIC. The unit
is extremely well constructed on a double sided, plated
through PCB and all interconnections are made with
high quality header sockets thus eliminating the usual
lash ups. A full review of the system will be appearing in
the August issue of CT but for more information before
then please contact Mr David Watson of the Midwich
Computer Company at Hillsborough House, Churchgate
Street, Old Harlow, Essex. The price of a basic system is
£260, the full Experimental kit is around £430.

Club Foi'um

A varied bunch in this month’s mailbag. Micro44 of
Woking have formed an Exidy Sorcerer Users Group to
be run by Andy Marshall. The group will be run as a
division of the US group and wili both take and cona
tribute material to them. Membership fees are £5 a year
to cover costs and a monthly newsletter will be pro-
duced. Contact Andy at Micro44, 44 Arthurs Bridge
Road, Woking GU21 4NT or ring 04862-66084.
Another club is being formed in the Nottingham area,
primarily for Nascom users but anyone will be welcome.
Meetings will be monthly, no dates are yet arranged and
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it is hoped to produce a newsletter and offer program
exchange. For those interested please contact Mr K S
Swainson at 9 Brayton Crescent, Highbury Vale Estate,
Bulwell, Nottingham NG6 9DZ.

Ware Of The Soft Kind

A TRS 80 software exchange service is being planned
by Chris Cain, if anyone is interested. He handles
programs and tests them in any TRS 80 format and
anyone interested should contact him at ENG Wing, RAF
West Drayton, Middlesex. Please enclose an SAE. The
final item is a request for our younger readers. If anyone
who is into the SCMP micro and BASIC programming
would like to help form a young persons computer club
would they please get in touch with N. Sutcliffe Esq of 1
Suncliffe Road, Higher Reedley, Nr Burnley, Lancashire
BB9 5EP and enclose an SAE. ETN
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Below: The versatile Nanocomputer in its most
basic form. The system is configured around the
powerful 280 processor.
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LOW COST

AUDIO SIGNAL
GENERATORS

(Sine & Square Waves)
10Hz-100KHz
Very low distortion (—0015%)
£36 (or in kit form €31)
+ Tax 8%

Modet 146/9

Low cost version, A0113 (02% dist), £27.50 (Kit £23). Other
instruments include: Millivoltmeter, Tachometer,” Noise level
meter, Distortion Analyser, F.M. Sig. Gen. Crystal Frequency
Standard. KEF Speaker Units. Send S.A E. for lists. VAT extra 16%.
Post/Pkg. £1.50.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, N.9. 01-807 3719
Closed all day Thursday
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ZMICRO CHIMES=

FROM THE INVENTORS
OF MICROPROCESSOR
MUSICAL CHIMES

17
VAT increases:
Our prices held!

CHIME KIT

24 tune model!

Due to the fantastic
success of this product right
across the World we are able to offer it at

only £9.95 + 75p pap

Comes complete with:

= TMS1000 Micro %= Fully prepared PCB
% Superbcabinet 2= All semiconductors
2 AlRs&C's % Loudspeaker

% Switches&pots = Sqcket & Hardware
= Fully detailed kit manual

TMS 1000N - MP0027A Micro-
computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

New low price only £495 inc. p&p

(Only present 24 tune repertoire currently available )

NEW MICRO
CHIME

This easy to
build kit includes:

% TMS1000 Custom MPU Chip

= Special purpose designed case

% Fully drilled and legended PCB

= All transistors, Resistors and Capacitors
¢ Full set of mechanical parts

*x  Smart fascia labels

% IC Socket and Loudspeaker

¢ Really Low Price!

only £8.95 +55p pap

ALL CHROMATRONICS PRODUCTS
SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21DAYS FOR DELIVERY
54 +r fr r £ 1 3 $§ ¢ ¥ I
Piease send me:

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X. UK.
NAME _ S
ADDRESS S

J))

KITS OR ASSEMBLED
LATCHED COUNTER MODULES

Our range of Industrial Latcned Counter Module Kits is now available reagy-ouilt. These counters use both
CMOS and TTL ICs and will save you considerable design, purchasing, building and de-bugging time. Each
modude uses a set of red LED displays, and features a single in-line plug and socket. Instructions are provided.
For full details please send for Catalogue.

TIL cMOos
Part No.  Built Part No Ki Part No. §:i\( Part No.  Kit
2 byt A1-484 £13.22 528412 fl0.%2 "N E1IR 548470 fl18.42
A 715-484 €230 S7412 . £17.08. 512-562 2.3 |e-478 £18.11
6 digit 283404 (3376 1412 (2508 33-368  £3231 191478 £2583

——— = = T =

NEW PRICES Aﬁncsalwaemuew CMOS ADDITIONS ™

f you need your CMOS um — buy #t from SINTEL

.

CD4000  ©0.15° CD4027  0.44 (CDA40S! 0.82 CD4086  0.64' CD40182 1.40
,CD4001 0.17 CD4028  0.77 (D4052  0.82° CD40E9  1.39° 'CD40192 1.40
CD4002  0.17 CD4029  1.03 CD4053  0.82 CD4093  0.80 CD40193 1.40
C04006 1.0 CD4030  0.50 CD4054 1.04 CD4094  1.89 C(CD40194 1.19
CD4007  0.18 CD4031 2.00 .CD4055  1.18 CD4095  0.84 (D40257 1.48
CD4008  0.87 (CD4032  0.89 CD4056  1.18 CD4096  0.94 (CD4502  0.81
CD4009  0.50° CD4033  ,1.26 CD4059  4.29 CD4097 335 CD4510  1.01
CD4010  0.50 CD4034  1.71 (CD4060  1.00 CD4098  0.98 (CD4S11 1.25
CD4011 0.18 CD4035  1.06 CD4D63  0.98' CD4099 1.85 CD4a514  2.47
CD4012  0.20 CD4036  2.88, CD4066 ~ 0.55 CD40100 2.5Q 'CD4515  2.82
ICD4013  0.43 .CD4037 '0.85 (D4067  3.35 CD40101  1.81 (CD4516  1.01
CD4014  0.83 CD4038  0.98 (CD4068  0.20 CD40102 213 (CD4518  0.97
CD4015  0.83 CD4039  2.78 CD4069  0.20 CD40103 213 (D4520  1.04
CD4016 048 CD4040  0.87 (CD4070  0.46 CD40104  1.10 (pa527 1.43
CD4017  0.79 CD4041 0.76  CDA4071 0.20 CD40105 1.08 Cp4a532 1.21
CD4018  0.83 (CD4042  0.69 (D4072  0.20 CD40106 0.82 (CD4555  0.78
CD4019  0.50 CD4043  0.88 (CD4073  0.20 CD40107 0.89 (Da556  0.78
CD4020  1.11 CD4044  0.64 (CD4075  0.20 CD40108 B.36 '\t14528 0.93
CD4021 0.90 C04045  1.26 (D4076  1.17 'CD40109 1.03 MC14653 4.43
CD4022 0.82 (CD4046 1.20° CD4077 i9.39 CD40160 1.19  1M6508 8.05
CD4023  0.18° CD4047  0.88 (Dao78  0.20 CD40161  1.1%

CD4024  0.70 CD4048  0.50 (D4081 0.20 CD40162 1.19

CD4025  0.20 CD4049 050 (D402  0.20 CD40163  1.19

CD4026 4.55 CD4050 043 (Cpaogs  0.84 CD40181 _ 3.40

£D402 L

Our offices are at Chapel Street, Oxlord,_but-plnasa do r-v;t use this as a postal sddress.
For full range of components send for Free Catalogue

OFFICIAL ORDERS ARE WELCOME from Companies, Gwvi. Daps. Natn. Inds., Univs., Polys.

ORDERS: CW.0. 3dd VAT @ 35p p&p. TELEPHONE and CREDIT {invoice) ORDERS add VAT @ 15% + 60p p&p
minimum charge {the balance will be charged at cost). Please see FAST SERVICE EXPORT ORDERS welcome, no VAT
butadd 10% (Europe), 15% (Overseas) for Air Mail p&p. For Export rates on heavy items — contact is first.

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
‘Tel: 0865 49791

FAST SERVICE: We guarantee that Telephone Orders for
.goods in stock, received by 4.15 p.m. (Mon.-Fri.} will be
despetched on the sama day by 1st Class Post (some heavy

items by parcel post) snd our stocking is good. Private
‘customers should telephone and pay by giving their Acc
ith & mini

Y , witl order valus of £8.

300w LIGHTING CONTR ITS,

TD300K Touch Dimmer. T0220 Plastic Case 400v
Dimmer. iy

A w1 ’ 3 . . 49p

Dimming and on/off functions are controlled- A 2

by touch. Features include: gASA with trigger :gp

* No fn'ains}?w?iring 12A L 70":

 Switches on to preset 16A 90p
brightness 20A . 1685p

* Can be switched and
dimmed from many
focations using TDE/K
kit making 2-way
switching easy.

#*PRICE TD300K £6.50

254" .. ) 190p
SCR (C106D) 5A7400vV  38p
Diac o 18p

bined. One touch-plate for on/off. Small knob
controls brightness. £6.50,

TS$300K TOUCHSWITCH. Two touchplates ON/
OFF. £4.30.

able the basic DVM kit
to be modified to a
Digital Thermometer
using a single transis-

Switches any apph’anﬁ_‘o up to 1KW on and o

0.2" LED.S.
‘r’soaggil';gbcsgswncn & DIMMER Redi2p < (10 for £1.00)
CODE Green or yellow 17p

DL 727 .5" display £1.60
(2 for £2.80)
LCD .5 display 3%: digit £8.30

g
TSA300K AUTOMATIC. One touchplate. Preset | San ‘zi’,p‘"a‘ L ioian
time delay off. £4.30. 741 22p (5 for 90p)
0 MR, (100 LM3911 Temperature IC £1.00
AY-5-1224 . £2.60
J AY:5-1230 £4.50
'I: ] ZN1034E 5 £1.80
— / ICL7106 DVMIC ... £7.50
Based on the 7106 single I(E‘/z digit DVM the kit JIN4O()1 Bpw
contains a PCB, resistors, capacitors, pre-sets, IC “8'::14;;? . ‘:::
and 0.5" liquid crystal 2N3819 . o 20,
display. Components 7 5
are also included to en- MAINS

R A DR »

Standard 240V mains primary

tor as the sensor 100mA secondary
ONLY €20.75 6-0-6V . 80p
9-0-9v 85p
12-10-12v 90p
4 » M) APD - N

at preset times once a day. KIT

56

| enclose cheque/PQ value £ S
or debit my ACCESS/BARCLAYCARD account no.

I 6

[ T[]

f

Signature —a

SCHR

ETI.8.79

CMATRONICS

e e Y contains AY-5-1230 Clock/Appliance Timer IC,
} 0.5 LED display, mains supply, display drivers,
switches. LEDs, triac complete with PCBs and fulil

instructions . £14.90

White box {(56x131x7 1mm)—drilled £2.50

— . undrilled £2.20

— = Readyv-built £22.50
—

PLEASE ADD 15% VAT TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL ORDER ONLY
2]

) R ToO:
T.K. ELECTRONICS (ETI), 106 Studiey Grange Road, London W7 2LX
CALLERS WELCOME BY APPOINTMENT Tel. 01-579 9794
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Redundant
Test

Equipment?

Why not turn it into capital?

We Urgently Require

Oscilloscopes, spectrum analysers,
DVM'’s, signal generators, power
supplies. In fact we are interested
in buying all types of electronic test
equipment, give us a ring and we
will give you a price.

Call David Kennedy or
Kathy Goodman

Carston Electronics Limited
01-267 4257

Carston Electronics Limited
Shirley House, 27 Camden Road
London NW19NR. Telex 23920.

Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world's best catalogue ot
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

@ AUDAX @ BAKER @ BOWERS & WILKINS @
CASTLE @ CELESTION @ CHARTWELL @ COLES @
DALESFORD @ DECCA @ EMI @ EAGLE@® ELAC@®

FANE @ GAUSS @ GOODMANS @ | M.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN

® SEAS @ TANNOY @ VIDEOTONE @
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @
TANGENT @ STAG @ YAMAHA j

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

Discount HiFi, etc., at:
5 Swan Street and T0 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-Fi
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PROOPS

BROTHERS LIMITED

Special purchase of Shinohara’s SEW Panel Meters at
fantastic low prices

MR RANGE — DC MOVING COIL TYPE

(Accuracy * 2%)

;“. et M T— --.\
f SHINOHARA ELECTR'GAL INST WORKS LTD
00 | 2/00
A
S .
X v M
~~y
\\ —
RN
o A
«Jﬁ
b i |

\_ B /

DIMENSIONS:

110x 120 x 47 mm Ref 85P £3.00
78 x 86 x 41 mm Ref 65P £2.50
60 x 60 x 40 mm Ref 52P €2.50
50 x 50 x 34 mm Ref45P £1.50
42x42 x 32 mm Ref 38P £1.50
Prices inclusive of VAT. Add 25p per item for carriage and packing
Referonces:  + S0wA 100mA - OC 10V —-0C
+ 100wt 200mA — AC 1V —AC
+ 500uA S00mA — A 1 —0C
+ 1w 500mA — OC S0V — AC
SOu L 50v — 0C
200uA 1A—0C 150v — AC
imAS 104 - OC 150¥ — 0C
5mA A -0C 300V — AC
10mA 50A — AC 300V - DC
S0mA — AC S0A — DC 500V — A
50mA — 0C 5V —0C

Most values available in most sizes
Piease state second preference when ordering

ED 107 EDUCATIONAL RANGE

Dimensions: 78 (H) x 90 (D) x 100 (Wj mm .
£3.50 each including VAT. Add 50p per item carriage and packing

+1mA 50uA 5/50v DC 50v DC
10V 100uA 20V DC 300v DC.

Barclaycard & Access Accepted — Order by phone or post
Mail Orders to PROOPS BROS. LIMITED, Dept ETI
The Hyde Industrial Estate, Edgware Road, London NW9 6JS. Tel:
01-205 8006

Personal Shoppers: 52 Tottenham Court Road, London W1P OBA, 9-6 Mon.-Sat.

9%

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!



IMPEDANCE AND

PHASE

Life would be a lot easier if all components behaved like resistors. inductors and
capacitors make life difficult by separating voltage and current, so how do you find
the voltage or current at any point in a circuit? Phase diagrams to the rescue.

In electronics, one often needs to know what the voltage
of current at some part of a circuit will be, without
actually building it to find out. When dealing with DC,
this is usually pretty straightforward, using Ohm’s law

and a few rules of thumb, but AC signals in a circuitare a,

different matter, often reacting in totally different ways,
predictable only by using impedance theory and phase
diagrams. It is this type of theory, and the calculations
used to find voltages, etc., in circuits, that concern this
article.

AC Signals

First let’s remind ourselves what an AC signal actually is.
Plotting voltage against time for a typical signal would
give us a graph like that in Fig. 1. This particular variety
of round wave is known as a sine wave and in order to
fully describe it, we must outline two quantities: its rms
value and its frequency. The former is a measure of the
amplitude, or height of the wave, and for reasons that
need not be gone into here, is, in the case of a sine wave,
0.707 times the maximum value of the wave. For
instance, if, asin Fig. 1, the wave has a maximum value

Fig. 1. A voltager/time graph for a typical AC signal.

A ONE CYCLE (360°)
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of 6 volts, the rms value of the signal is 0.707 X6=4.24
volts. The other measure of the wave is the frequency.
Take the interval between, say, A and B on Fig. 1. This
interval, from one point to the next point where the
voltage is acting in exactly the same way (in this case,
from a point where it is zero and decreasing to the next
point where it is both zero and decreasing] is called the
period of the wave and is measured in seconds. During
one period, the wave is said to have gone through one
full cycle. The frequency of the wave, we can now say, is
the number of cycles per second.

impedance

Impedance can be described as the opposition to elec-
trical current given by a circuit. Of course, we know
about ordinary resistance, but there are other varieties.
For instance, a capacitor may have a very high opposi-
tion to DC current, but a very low opposition to AC
signals of a suitably high frequency. This obviously isn’t
ordinary resistance, because if it was, it would remain
the same for AC and DC. In fact, the amount of opposi-
tion given to a signal by a capacitor is measured by the

Fig. 2. Current and voitage plots for a capacitor, showing a phase
difference between the two.

A

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979




— FEATURE

ratio of voltage across it to current through it. (V/1). This
ratio is called the 'capacitative reactance’ of the com-
ponent, and it is given the symbol X_. Like resistance,
reactance is measured in ohms. Capacitative reactance
may be calculated from the value of a capacitor by using
the formula X.=1/2nfC, where 7 is the Greek letter Pi,
and represents the number 3.14 . . , fis the frequency
of the signal being applied, and C is the value of the
capacitor in Farads. Note that, as stated earlier, the
opposition (reactance) of the capacitor becomes very
small at high frequencies, but to DC (where the
frequency is effectively zero) or to very low frequency
signals, it becomes effectively infinite.

Inductors, too, have a variable reactance; in this case,
the inductive reactance, X,, which may be obtained from
the value, L, in Henries of the inductor, from the formula
X,=2nfL. Note that this reactance also varies with
frequency, but here, it becomes greater at high
frequencies, approaching zero only when f is very low, or
when DC is encountered. Again, X_is the ratio V/1 in the
inductor, and thus, given either the voltage or the
current, it is possible to calculate the other in either a
capacitor or an inductor, if we know the frequency at
which the circuit is operating.

To conclude this section, we now give a rather more
adequate definition of impedance than that which we
began with. Impedance is the combined opposition to
AC signals in a circuit given by the resistance and
reactance of the circuit. If we represent it by Z, the
resistance by R, and the reactance by X, then
Z=y/ R2+X2. We find that, in a combination circuit of
several components, Z=V/I.

Phase Differences

In addition to information about voltages and currents in
circuits, phase diagrams also give us information about
phase differences in these circuits. What in the world is a
phase difference? To answer that, we must return to the
capacitor and inductor. Suppose that we are applying an
AC voltage across a specimen of the former type of
component. If we now look at the current flowing
through it, we find that it is 'leading’ the voltage by a
quarter cycle. That is, although it goes up and down in
the same way that the voltage does, the two quantities
are not in time with each other. If the voltage has, say,
gone up (as from point A to point B in Fig. 2), then the
current did so 80", or a quarter of a cycle earlier. (The
figure 90-is used because a full cycle is taken as being
divided into 360 degrees, as a circle is, and one quarter
of a cycle is, therefore, represented by % X 360=90.
The reason for dividing a cycle into 360 degrees will

Fig. 3. A series circuit with a resistor and an inductor. Do you use
voitage or éurrent as the reference quantity?
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become apparent later.) If we superimpose a graph of
current against time on top of one of voltage against
time, we get something like Fig. 2.

In the inductor, a similar effect occurs, but here it is
voltage which leads current by 90", rather than vice
versa. The ‘phase difference’, as itis called, is given both
in the case of the capacitor and the inductor, the symbol
¢ — the Greek letter phi — and may also be measured in
terms of radians, another unit of angle, rather than
degrees.

To help remember that voltage leads current in the
indicator, whereas current leads voltage in the capacitor,
the mnemonic CIVIL is used. In a capacitor, (C) current
(1) leads voltage (V), but voltage leads current, {I) in an
inductor (L). Taken in order, the one-letter symbols for
the components, voltages and currents spell CIVIL. (All
right,. | didn’t think of it.)

Phase Diagrams
So far we have seen how voltage and current are related

. in terms of magnitude (size) and phase, in individual

components. What happens, though, if we put two
different components — a resistor and inductor, for
example, in series or parallel? This is where the phase
diagrams step in, folks. Let us suppose that these two
components, each of known value, are connected in
series, and that we know the current which is flowing
through the combination, and this current’s frequency.
We wish to find the size and phase of the total voltage
across the two components, and we might be misled into
thinking that it would just be the sum of the two
individual voltages across the individual components,
but in fact, this will not be so. The current and voltage
will be exactly 'in phase’ in the resistor, but in the
inductor, the voltage will be 90" out of phase; you can't
just add voltages unless they are in phase with each
other. Of course, we could find the magnitude of the
total voltage by finding the total impedance of the circuit
and multiplying this by the current, but we still wouldn't
know the phase of this voltage with respect to the
current, so a phase diagram is really our only option.

"Which Reference

For our diagram, we shall want some quantity, either
voltage or current, which will be the same for both
components. Well, as we have just seen, the voltages
across the individual components are definitely dif-
ferent, so that only leaves current. in fact, current serves
as our ‘reference quantity’ in any series circuit, and
voltage is used in parallel circuits. To represent the
current, draw an arrow, pointing to the right. Now we

>

Fig. 4. The voltages across the resistor and inductor can be used
to find the total voltage across the two components.
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must draw in arrows to represent the voltages across
individual components. The lengths of these arrows will
be made, using a suitable scale, to represent the rms
values of the voltages, and the phase of each voltage
with respect to the current will be indicated by the angle,
going anti-clockwise, which the voltage’s arrow makes
with that of the current, when both have their tails at the
same place. Thus, the voltage across the resistor, which
can be calculated by multiplying the current by the
resistance, will be represented by an arrow actually on
top of that showing the current, because the voltage and
currént here are in phase, so that the angle, ¢, is zero.
The voltage across the inductor can be calculated by
finding the reactance of the component, and multiplying
this by the current. This arrow will be placed at an angle
of 90" to that representing the current (i.e. it will point
straight up), because the voltage in an inductor leads the
current by 90”. Were the component a capacitor, ¢
would be —90", because the voltage here lags by a
quarter cycle, which is equivalent to saying that it leads
by —90". The arrow would, then, point down, rather
than up, as it does now.

If we imagine our two voltage arrows to be two sides
of a parallelogram (in this case, a rectangle, because we
know that one of the angles is 90"), and draw in the
other two sides parallel to the ones we have, as in Fig. 4,
we find that the diagonal of the rectangle, drawn in as an
arrow starting at the same place as do all the others, has
a length that, on whatever scale we have used to draw
the lengths of our arrows, gives the total voltage across

the two components. In addition to this (yes, you,

guessed it . . .), we find that the angle which this
diagonal arrow makes with the hgrizontal gives the
phase of the total voltage across the circuit, with respect
to the current! '

In fact, if we use Pythagoras’ famous theorem about
the squares of the lengths of the sides of a right angled
triangle (whew!), to find the length of this diagonal, we
find that, if we call the voltage across the resistor Vg, and
that across the inductor V|, then the total voltage, V, is
given by the formula: —

V= Va2+V_2
Looking back to the section on impedance, we notice
that this formula bears a remarkable resemblance to the

one stated to give the combined impedance of a resist-
ance and reactance; in fact, if we divide both sides of the

Fig. 8. (a) A series L-C circuit, where current is the reference. (b)
Phase diagram for the series L-C circuit. inductor and capacitor
voltages are 180° out of phase. (c) A parallel L-C circuit. (d) With
voltage as reference, inductor and capacitor currents are 180°
out of phase.
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Fig. 5. (a) A resistor and an inductor in parallel. in this case
voltage is used as the reference quantity. (b) The phase diagram
for a parallel L-R circuit.

equation by the current, |, then V becomes Z, V,
becomes R and V, becomes X, (since Z, R and X, are all
defined to be equal to V/I) and the two equations.
become one and the same (Howzatt!!!).

The phase of the voltage can also be calculated,
rather than measured directly from the diagram. The
appropriate formula is: —

é=tan—'V /V;.

What about parallel circuits? The procedure this time
is pretty much the same as for series circuits, but now
the ‘reference’ arrow, pointing to the right, represents
the total voltage, not the current. The individual arrows
represent the currents through the individual com-
ponents, rather than the voltages, and the diagonal
arrow gives the total current, and the angle by which the
current leads the voltage. Note that if this angle is
multiplied by —1, it then gives the angle by which
voltage leads the current.

LC Circuits
There are two more circuits, that should really be treated
by themselves. These are the combination of capacitor
and inductor in series or parallel, and they possess some
rather interesting properties. If we draw a phase diagram
for either of these two types of circuit, we find that the
two arrows representing voltages or currents, as the case
may be, in the individual components point in exactly
oppsoite directions. To find the arrow that is the com-
-bination of these, we place the arrows end to end. That
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is, we place the tail of one of them at the head of the
other, keeping them pointing in the same directions. An
arrow starting at the beginning of the first individual
one, and ending where the second arrow does, gives the
total voltage, or current. It can be seen from this that if
V.=V, then the two will exactly cancel out, and in a
series, circuit, there will be no voltage across the two
components, and the circuit will be effectively shorted
across. In a parallel circuit, there will be no current
flowing, and the total impedahce of the circuit will be
effectively infinite. Under what circumstances, then we
may ask, will the two voltage (or current) arrows be of
equal length, and cancel? It turns out that this is so if
X.=X., and using the formulae for the reactances of the
components, from the section on impedance, we find
that 2nfL must equal 1/2afC. Here we notice that for
any named combination of values for L and C, it should
be possible to find some frequency — the so called
resonant frequency — for which the circuits should
react in the way described above. Manipulating the
equations, we come up with the formula: —

f=1/2my/LC

Thus, in a series circuit, signals at this, and only this,
frequency, will be able to pass through the circuit
unimpeded, whereas in a parallel circuit, any other
frequency will be allowed to pass. These circuits are
called, respectively, a notch filter and a tuned circuit.
The latter is of great use in radio receivers, where it is
often used to short all signals at frequencies other than
those wanted to earth, thus effectively sorting out
wanted signals to be amplified and listened to. The
frequency required may be selected by adjusting one or
other of the two components, and, in fact, the capacitor
in the tuned circuit of a radio is usually a variable type,
and forms the tuning control.

Two’s Company . ..

Of course, you may want to find voltages or currents in
circuits with more than two components, but thisisn’t as
difficult as you might think. Just find the individual
arrows of the separate components, and put them all end
to end, as in Fig. 7. The final arrow, giving the total
voltage or current, starts at the beginning of the first and
ends where the last of the separate arrows does. BT}

Fig. 7. In circuits with more than two components, the voltage or
current arrows for the individual components can be found, then
the final arrow will give the total voitage or current. It's easy
when you know how.
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The latest kit
innovation!

the quickest fitting

CLIPON -
capacitive discharge
electronic ignition

N KIT FORM -

@ Smootherrunning /" / :
@ Instant all-weather starting \ N
@ 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_ 173 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 s 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 comptetely
foolproof in this respect). The circuitincorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static tming 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 RV1)
will require a tachometer pulse slave unit. Price £3.85 inc” VAT post & packing '

Electronics Design Associates, Dept. ET| 8

82 Bath Street, Walsall WS1 3DE. Phone (0922)

%14791
ame

Address

Phone your order with Access or Barclaycard

“Tacluding pastage aad paciing UK saly QUANTITY REQD. Send SAE f brochure only requsred.
| encho: PO's f
X4 KIT £16.65 inc. VAT . e chequelPO's for
TACHG FOLSE SLAVE UNTT - £
£3.85 inc, VAT ———

Access or Barclaycard No.

T T T T T,
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More
people in
Britain

Bix Chaa
Pully Propmeerat

electronics

magazine.
Why?

Most magazines have their
circulations independently
audited according to very
strict rules and ETl has just
taken over as the largest sel-
ling magazine in the field in
Britain. Starting as a small
“also-ran”, ETI has now over-
taken mags originally selling
four times the number of
copies.

Find out why ETl is No. 1 for
yourselt. Gould it be something
to do that it’s better than the
competition?

La

62

You probably won't believe us as we're selling
the goods but we're going to tell you anyway!
We have rejected eight clock radios for Mar-
ketplace, they were all cheap enough but the
quality was so poor that we couldn’t have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards

The clock is a 12-hour one with AM/PM
indicated and a back light. The radio is
Medium Wave and FM with very nice quality
for a small speaker — for FM there's-a
telescopic aerial. The alarm can be either a
‘beep-beep’ type or the radio, there's also a
snooze facility.

The case is sensibly rugged and is printed
on the back with a World Time Zones map, a
bit of a cheek really, especially as the time is
relative to Japan!

We won't even mention the RRP — but
just check on comparable prices — you'll find
ours a bargain.

An example of this Clock Radio can be
seen and examined at our Charing Cross
Road offices.

£17.95

(Inclusive of 156% VAT and Pos-
tage).
To:
CLOCK RADIO Offer,
ET| Magazine,
145 Charing Cross Road,
London WC2H OEE.
Please find enclosed my cheque/PO for
£17.95 (payable to ETI Magazine) for my
Clock Radio.

Name

Address

Please allow 28 days for delivery.
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THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying

" power enables us to offer a first rate branded

product at a really excellent price.

The Hanimex HC-1100 is designed for
mains operation only (240V/50Hz) witha 12
hour display, AM/PM and Aiarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function.

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there's no
problem about knocking these accidentally as
a 'locking’ switch is provided under the clock.
A 9-minute ‘snooze’ switch is lotated at the
top.

A example of this clock can be seen and
examined at our Charing Cross Road

offices.

(Inclusive of 15% VAT and Pos-
tage).

To:

Hanimex Alarm Offer

ETI Magazine

145 Charing Cross Road,

London WC2H OEE

Please find enclosed my cheque /PO for
£10.60 (payable to ETI Magazine) for a
Hanimex Digital Alarm Clock.

Name

Address

Please allow 28 days for delivery




1 LCD cllnouo

CHAONO CALENDAR
SEY STARY-5T0OP

TIME
LAP-RESEYT O

MARTEN

We feel we've goi to tell you cerefuily about
this offer which we're introducing for the first
time. Why? Because our price is so enor-
mously lower than anywhere else you may
suspect the quality.

The display is LCD and shows the seconds
as well as the hours — and minutes — press a
button and you'll get the date and the day of
the week.

Press another button for a coujple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour.
There is a lap time facility as well — and of
course a back light.

Our Chrono comes complete with a high
grade adjustable metal strap and is fully

guaranteed.

(Inclusive of 15% VAT and Postage).

To:

LCD Watch Offer

ETI Magazine

145 Charing Cross Road,
London WC2H OEE

Please find enclosed my cheque/ PO for
£11.95 (payable to ET| Magazine) for my LCD
Chronograph

Name

Address

Please allow 28 days for delivery

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

ALARM-
CHRONO LCD

ZETRON

QUARTZ

ALARM CHRONOGRAPH sm(;mgrov
LIGHT DUAL TIME 5, Xrm ST

ALARM READ/STOP
seT RE$ET

MOOE SELECT
TIME SET/RESET

e

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It’s a slim, multi-function, dual
time chronograph alarm watch, no less.

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone — not all at once, of course.
There is also a night light.

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is O.1secs. short of
thirteen hours.

£19.95

(Inclusive of 15% VAT and Postage).

e S S G D EEED EPED WS SIS EEED DU EEED St D WD S W S

To:
ALARM/CHRONO LCD WATCH Offer,
ET1 Magazine,

145 Charing Cross Road,
London WC2H OEE

Please find enclosed my cheque/PO for
£19.95 (payable to ET| Magazine) for my
Alarm/Chrono LCD watch.

Name

Address

Please allow up to 28 days for delivery.
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TOP PROJECTS . .

Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhaliler, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF-TV preamp., metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

‘Book 3: SOLD OUT!

Book 4: £1.00 + 25p P&P.
Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-hutton dimmer, exposure meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit .. .

Book 5: £1.00 + 25p P&P.
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder
alarm, model train lier, ion tester, headph radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown beacon, heart rate monitor, 1B metal locator, temperature meter ...

Book 6: £1.00 + 25p P&P. S

Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot” °

game, hurgiar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show . ..

“Gaplic e, Markr Gaverator
_ Power Amplifier Modules ... £2 Sod
CCTV Gamers........ Headphone Adagler

4

Stars & Dots Logic Game.....Lightshew :
. Active Crossover.... Hear and Tell Unit

Pink Noise Generator......63R Monitor
[ S . B - |

electranics
tomorpexe, =

A BPECIAL EDITION FROM §

ELECTRONICS TOMORROW

Comprised entirely of new material, the
edition covers such diverse topics as Star
:Wars and Hi-FI! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a iook at the
future of MPUs, aidio, calculators and
video. How can you not read it2 '

75p + 25p P&P.

Display Systems

Digital instruments

Transmission Links o
Scopes & :;;ordm

ELECTRONICS — I'T'S EASY
Books 1,2 & 3. .

Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented in the series
(sometimes in more detall!) and together
form an excellent starting point for any-’
one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

B e e

Specials Modmags Ltd, 145 Charing Cross Road, London WC2H OEE

Postage and packing also refery to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

FROM THE PUBLISHERS OF
ELECTRONICS TOUAY IMTEANATONAL

Ell
CIRCUMTS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 circuits,
mainly drawn from the best of our Tech-
Tips. The circuits are indexed for rapid
selection and an additional section is
included which glves transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenal —
hardiy surprising when the circuits cost
under 1p each!

£1.50 + 25p P&P each.

ORDER FROM

TP7
NOW OUT!
SEE PAGE 4

from ETI

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979
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SUMMER SPECIALS

Special just in full spec. 1702A (intel) £2.00
each p/p 20p. 2526 character generator 9x9
(dual rail) £3.50 p/p 20p. Mostek 4116
{200ns) 16k. Dynamic £8.50 p/p 20p. 74125
{tri-state buffers) 4 for £1.00. P&P 20p.

18423 STUD MOUNTING RECTIFIERS 10A
400V. Silly price, 10 for £2 p&p 20p

™ MC1303L Dual Stereo Preamp, plus data £1
p&p 20p.

7in NYLON CABLE TIES 100 for £1.50 p&p
20p. Cannon 25 way (d-type) male or female
with cover plus 2 metres 25 way cable assemb-
led £2.60 each plus p&p 20p

ML723 (TO100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v-6v, 6v-8v,
8v-37v to 160maA plus data 55p p&p 20p.

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, p/p 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11"" common cathode {LED red)
£1.50 p/p 20p (few only).

CANNON D-TYPES. Only ones left: 15 way
socket 50p, 37 way plug BOp, 50 way socket
£1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. Cinch 25-way plastic cover
60p, Metal cover and retainer 80p. P/P 20p.

NEW SN76477 sound generator IC (train,’
plane, explosion, phaser gun etc.) with data,
£2.80 + 20pP/P

HONEYWELL 50 station push button key-
board (querty) mounted on PCB 7-bit positive
logic. Power requirement +5v 100ma. No
other information. Good value. £12.00 each +
£1.50 P&P.

SUPERSAVER 1 Price smash — 10K multiturn’
electratrim panel mounting pots, 6 for £1, p&p
20p.

'SUPERSAVER 2 Hybrid Systems DAC 371-8

(8-bit) DIL packaged + data, ideal MPU users,
brand new £2 price smash! now £1.75 each
(fraction of original cost) p/p 20p.

SUPERSAVER 3. LM 323K Voltage regulator,
5v at 3-amp, £3.60 each. P&P 20.

MEMORIES 2708 £6.85, Character Genera-
tor MM5240 2560 bit, 64 x 8 x 5 plus data
£2.95 (full spec.). P&P 20p. 2112 (200ns)
£3.00. P&P 20p. 21102 (250ns) £1.15. P&P
20p.

SUPERSAVER 4. RS338-383 miniature de-
cade thumbwheel switch £1.35 p/p 20p.

"9-WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 36p /pair p/p 20p.

LEDS (red) TIL 209 9p, 0.2 10p, Vernitron
Ceramic filters FM-4 10.7MHz 45p, BD 236
40p, 2N3055 (T1) 40p, BC183L 10p, BC213L
10p, BF195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12-0-12 50mA sub-
miniature transformer £1.35, TMS3128NC
(static shift reg) £1.25, LM711CH T0-99 (Vol-
tage comparator) 25p, FPE 100 intra red
J emitter + data 15p, DIL SWTS 4-way 60p
TBA810S + DATA 65p. P/P 20.

All enquiries, SAE please. P/P same for
quantities except where greater than £1.

Rush orders as some stocks are limited.
Exciting news. Our new retail premises to
open soon at 11 Hercies Road, Hillingdon,

Middlesex (just off A40). Phone Uxbridge
55399. More details later.

L. B. ELECTRONICS

43 WESTACOTT, HAYES,
MIDDLESEX UB4 8AH, ENGLAND

HOBBYISTS' ENGINEERS! TECHNICIANS' STUDENTS!

s

S wet

PUT -
YOURSELF
HERE!

SPECIFICATION

* RCA 1802 8 »it micre-
precesser with 256 byte
AAM expandabie 1o 64K

bytes

* RCA 1881 vides IC to
display pregram on TV
scresm via the AF Medula-

the o of momery for
ieybeard decoding circuits
Lead. run and memory pro-
fect switches

16 rogistors

‘Interrupt, DMA and ALU
Stabie crystal cleck
Bnilt-in pewer regulator

5 slot plug in oxpansion bus

Write and run machme languageprograms at home, display 0est commecters
video graphics on your TV set and design mlcroprocessor

circuits — the very first night — even if you've never used a

computer before!

ONLY

ELF Il wuww RCA COSMAC £79.95
micrnprncessnr/mini-c 0 M P U T E R T

THE FASTEST WAY TO LEARN COMPUTER FUNDAMENTALS! Owning an ELF Il is
probably the fastest, easiest, most foolproof way to gain a working knowledge of computers
the world has ever known. First of all, you get your hands on your own computer, so you can
spend all the time you want with it and use it for anything that turns you on.

Secondly, our Short Course in Microprocessor And Computer Programming makes it
impossible for you to fail. We take you inside the RCA 1802 and teach you every instruction
itcan be given. Everything is explained in plain English. When you're finished, you'll know
everything there is to know about using an ELF I1. You'll be able to make ELF Il do whatever
you want it to do. You won't be limited to predeveloped software.

Third, once you understand ELF Il inside and out, you'll be ready to use its highly
sophisticated add-ons intelligently. And, as you expand your ELF I, you'll begin to
appreciate just how advanced its technology really is.

Now Text Editor, A
Dispiay Board!

ELF W's ASSEMBLER transiates assembly
2 big holp in caiching orrers,

with sad improve them when roquired.

. Disassembler and a new Yideo

The TEXT EDITOR givas you werd processiag shility sad the ability le edit assembly
language programs while they are displayed sa yeur vides mesiter. Lines and
characters may be quickly insertad. deloted or changed. Add a printer aed ELF ¥ can
type letiers for you — arrer fres — plus insert names and adéresses frem yeur
malling Kst!

(oeguage
machine code lor ELF i use. The Assambler featurss masmenic sbbraviations rather
thae semerics se thal the iastructions oa yeur programs are sasier te read — this s

ELF W's DISASSEMBLER (akes machine Code programs and produces assambly
language source listings. This heips you undarsiand the programs ysu are werkieg

The aew ELF N VADEO DISPLAY BOARD lets you genarate s sharp, prefessional 32 or
64 character by 16 line upper aed lewsr case display on your TV screea or vides
meniter — dramaticaily improving ysur uaaxpanded £79.95 ELF H.

programs inie baxidecimal

In addition to 1/0, monitor,
memory, ASCII keyboard and
BASIC, ELF Il offers you exotic
add-on features such as the ELF I
Light Pen and the ELF 11 Colour
Graphics and Music System.

1t's no wonder ELF Ils are being
used by schools and universities,
factory training programmes, trade
schools and R&D Labs.

[]muum lm@tnﬂ-&"'ﬂdluﬂq
Iroquiraa 6.3 s 8 weits B’".;A?”m
Power Supply roquired) £3 +
a ACA 1902 Usar's -l-l'l £4
Tom Pitmaa's Short Courss on Micrapracesser &
l:nl'lilr Prl|r|IIIl| teaches you |ln husl

ALSO AYAILABLE FOR ELF

To: NEWTROMICS, HL AUDIO LTD

ELF 1l and all ELF 1l add-ons
are also available wired and
tested. And, as if all that
weren’t enough, the help that's
always available from our Ser-
vice
guarantees your success!

PHONE ORDERS ACCEPTED
Call 01-739 1582

Department further

::rﬂqwmumuumuu-.
Dalaxe Metal Cablast with plaxigias dust cover for
Im-ll +WAT

lla-udnm[hdquwpnl

EII“I-MMBI‘B-OVM
tlpl. orders ever £15

Totsl enciesed £

Charge i to: (] Access (] Barclaycard

GIANY BOARD TM kit with cassatte 1/0. AS
L/TTY 1/0. B it P 1/0, decoders Jor 14 separale
170 issiructisns sad o sysiem meniter/aditer £39.00
+ VAT
g Kll'l {Prlmnnl Goord sccopis mp 1o 36 ICs

Ktﬂ:mmmruuﬂlhnyllpph

£88.44 +VIT
(D] Gold piated 86-pis conmsciers [ens roquired for
sach plag in beand] £4 + VAT sach

Powsr Supply [raquirad whes lldl| L3

£19 +VAT
(] Professionsl ASCH Keybasrd kit with 128 ASCH
apper/lowar case sel. 98 pristable characlers,
onbuard rogulater, parity. logic salaction sad cheice of
4 n-mm-. |l|nll to mals wilh slmest any
computer

Ml ootsl sﬂhcl for ASCH Keyhoord £15.02

Dmmmmlmmmm-nm
professiosal 32 ar 84 charactor by 16 line spper and
lowsr case display se your TV screes or video mesiior
— dramatically lmproving your snexpasded £79.95 ELF
0. Fits inside ASCH K cabinet £69.95 + VAT
E:J' N Tiny BASIC on cassstts tape. Commands
SAVE. LDAD, = X +[] 26 varisbles A-Z. LET.

* OF/THEN, WPUT, PRAIT. 6O T, GO S8, AETURN. END,
REM, CLEAR, LIST. RUN. PLOT, PEEK. POKE. Comes fully
and incivdes ||llrlur
required ts display siphasemeric characters
p-Wu-Jhuﬂmlm- Mupm
tic-tac-tou plus 8 drawieg game Wat waes ELF '3 bex
nmuu-nm.u-—qmn:uu
+¥A
gr-mnnmnnuuummum:ul

(I ELF-BUG TM Dalaxe Systsm Moniler oa cassette
apa. displaying e contsals of all registers sa
F'".I'I!*'-E'Fllfl. Alse displays 24
byiss of memery with

PTmEMumunﬂqlm'umﬂmh
jasari. dalets or odil lises 30d words Irem your
.vqnn while they sre displayed sa ysur vides

meniter. [Add printer snd ysu coa u3s L} In typa
mkuhhnmhmmulnntmm--
your mailiag list] €16.95 +VAT

Girscily 10 the vides input of your TV
M additionsl Rardware. To connact ELF H 1o
your aolense termissls imstead. erder RF Medwister
£2.77 +¥AT
Eu-ll 008: A-D, D-A Coaverter. Cantroller Baard and
L L

DEALER WIK! wTED

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979
PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!




WHY PAY MORE?!

"MULTI RANGE METERS Type MF15A
A.C./D.C. vouis 10. 50. 250. 500. 1000. Me
0'5/0-10. 0-100. Sensitivity 2000V, 24 ranges
Dimensions 133 X 93 x 46mm. Price £7.04
plus 50p P&P (£8.10 Inc. VAT & P).

TRIAC.

. Raytheor: tag symmetricat Triac. Type Tag 250/500v. 10 amp 500 piv.
Glass passivated plastic triac. Swiss precision product for long term
reliability £1.25 P&P 10p (£1.48 inc. VAT & P) (inclusive of date and.
application shest). Sutable Diac 22p.

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230AC. Contacts {no dial). £1,50. P&P 30p {£1.94
finc. VAT & P). N.M.S.

‘MERCURY SWITCH
Size 27m x 5mm. 10 lor £6.00, P&P 30p. total'
including VAT £8.72. Min. quantity 10. N4M.§,

230 VOLT AC FAN
ASSEMBLY

'Powerful continuously rated AC motor complete

with 5 blade 6% or 4 blade 3'' aluminimum tan
New reduced price £3.000 P&P 65p. (£3.94 inc
VAT & P). N.M.S.

21-WAY SELECTOR
SWITCH with reset coil

The ingenious electro mechanical device can bi
switched up 10 21 positions and can be reset fron
any position by energising the reset coil |
230/240v. A.C. operation. Unit Is mounted ot
strong chassls. Compiete with cover. Price £8.5(
P&P 75p (£6.78 inc. VAT & P). N.M.5,

VORTEX BLOWER AND
VACUUM UNIT

Dynamically belanced totally enclosed 9*

rotor with max. air delivery of 1.5 cubic

metres per min. Max. static pressure

600mm W.G. Suction or blow from 2

side-by-side 37mm 1.D. circular apertures

fitted 10 base of unit. Powerful continuously

rated 115v a.c. motor mounted on alloy base

with fixing facilites. Dimensions: Lengthy
22cm x width 25¢m x height 25¢m. {L

These units are ex-aquipment but have had minimum use. Fully tested
prior to despatch. Prce €12 + £1.50 P&P (£14.88 nc. VAT & P)
Suitable transformer for 230/240v a.c. €6 + £1 PAP (E7.88 inc. VAT &

P)
TORIN BLOWER.

Smith type FFB 1606 022 220/240v AC.
Aperture 10x4 Yacm overall size 16x14cm. Price |
£3.76 P&P 75p (inct VAT £4.88) Other types|
available. S.A E. for details N.M.5.

24V DC BLOWER UYNIT

{USA made. 24v DT B amp blower that operates well on 12v. 4 amp
. D.C. producing 30 cu. ft. min. &t normal air pressure. Maximum
housing dia. 110mm. Depth inc. motor 75mm. Nozzie length 19mm.
dia. 22mm: Idesl for cooling mobile equipment, car. caravan, etc. £4.50
_P&P 75p. (£5.67 inc. VAT & F). NM.S.

_MINIATURE UNISELECTOR
12V, 11 way 4 bank (3 non-bridging. 1 homing). £2.50 P&P 35p
(£3.08 inc. VAT & P).

-MICRO SWITCHES
Sub min lever m/switch type MML48. 10 for £2.50.
Type 3 115M 906T 10 for £2.50 post paid (£2.70 Inc. VAT
1& P). .
BF I)ever operated 20a. ¢c/o. mf. Unimax USA 10'for £4.00
plus 50g P&P (min. order 10) (£4.88 inc. VAT & P)
D.P. C/% tever m /switch, mig. by Cherry Co.. USA. Precious metal. low
resistance contacts. 10 for £2.80. P&P 30p. Total inc. VAT £3.02 {min
10). N.M.S
e P e e ~
20LB PULL HEAVY DUTY
SOLENOID
MTg By Magnetic Devices. 240v A.C.
.Operation approx. 101b. pult at %th in
Raung Intermittent, Price £4.75 P&P T7¢
1(£5.94 inc. VAT). N.MS
‘PYE EYTHER
240v A.C. Sotenoid. Approx. 1 1b pull, %in
wravel, intermitant rating. Price £1.00 P&
20p {£1.30 inc. VAT & P). N,M_.S.
"WESTOOL TYPE MM8 MODEL 2
‘;‘%?/TAC Approx. 1% 1b pull at V2 Inch. Rating 1 Price £1.50 P&P 20p
(£1.84 inc. VAT & P). NM.S

240 A.C. SOLENOID OPERATED-
FLUID VALVE s

‘Rated 1 p.s.i. will handie upto 7 p.s.i. Forged brass’ g
body, stainless steel core and spring %4 in. b.s.p. inle. b
outiet. Precision made: British mfg ‘
PRICE €3.50 Post 50p (£4.32 inc. VAT & P}, N.M.S.

INSULATION TESTERS
2
NEW)
est to |.E.E. spec. Rugged metal construction.
suitable for bench or field work. constant speed
clutch. Size L. 8in.. W. 4in. H. B in._ weight 6 Ib
500 VOLTS 500 megohms
£48.00 Post 80p {£53.78 inc. VAT & F)
1000 VOLTS 1000 megohms .
£65.00 Post 80p (£60.26 inc. VAT & P)
+SAE for leaflet

F; -~

YET ANOTHER OUTSTANDING OFFER
New IMFD 600V Dubitier wire ended capacitors. 10 for £1.50 P&P 50p.
{£2.18 inc. VAT + P&P). {(Min 10).

N.M.S.

ALL MAIL ORDERS, ALSO CALLERS AT

sTBRIDGMAN ROAD, CHISWICK,

LONDON, W4 5BB. Phone: 01-995 1560

Closed Saturdays

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260v. A.C.

BRAND NEW. All types.
200W (1 Amp) fitted A/C

voltmeter ........... £14.50
0.5 KVA (Max. 2%2 Amp) .. £17.00
1 KVA (Max. 5 Amp) . . £22.50
2 KVA (Max. 10 Amp)
3 KVA (Max. 15 Amp)
5 KVA (Max. 25 Amp)
10 KVA (Max. 50 Amp)
17 KVA (Max. 75 Amp)

LT TRANSFORMERS

0-10V-15V at 3 amp, (ex new equip) £2.60 P&P 50p (£3.24 inc. VAT)
13-0-13V a1 1 amp £2.50 P&P 50p (£3.24 inc VAT)

25.0-25V at 2" amp. £4.50 P&P 75p (£6.87 inc. VAT & P)

0-4v BV 24V/32Vat 12 amp. £18.50 P&P £1.90(£22.03 inc VAT & P)
0.6V 12V a1 20 amp £14.70 P&P £1 50 (inc. VAT £17.60;

0.-12V at 20 amp. or 0-24V a1 10 amp. £12.00 P&P £1.50 (£14.58 inc
VAT & P)

0-6V/ 12V at 10 amp. £8.25 P&P £1.25 (inc. VAT £10.26)
0-6V/12V/17V/18V/ 20V at 20 amp. £19.00 P&P £1.50 (£22.15 inc
VAT & P)

0 10V/17v/18Vat 10 amp £10.50 P&P £1.50 {inc. VAT £12.96)
Other types in stock  phone for enquiries or send sae for leaflet

Carriage extra

.. £260.00

ROTARY VACUUM AIR COMPRESSOR
PUMP

Carbon vane oildess. 100/115V a.c. 1/12 h.p.
motor 50/680 cycle 28765/3450 rpm. 20"’
vacuum 1.25 c.f.m.. 10 p.s.i. (approx. figures),
Mtr. by Gast Co. Fraction of maker’s price £14.00
P&P £1.00 (Total: £16.20 inc. VAT). Suitable
wansformer £3.50 P&P 50p. (Total: £3.78 inc.
VAT). N.M.S .

BLOWER/VACUUM PUMP

3 phase A.C. motor 220/260v or 380/440v. 1,425 rpm ' hp cont
Direct coupled to William Aliday Alcosa carbon vane blower/vacuum
pump. 0.9 cfm 8 hg. Price £22.00 P&P £2.00. (£25.92 inc. vat +p)
N.M.S

"STROBE! STROBE! STROBE!

- HY-LIGHT STROBE KIT Mk. IV [t 3
g 14

Latest type Xenon white light tube. Solid state timing and inggering

* circuit. 230/ 240 volt A.C. operation. Spesd adjustable 1-20 f.p.s

e Designed for large rooms, halls, etc. Light output greater than many 3
{so called 4 Joule} strobes. Price £19.00 post £1 (£21.80 inc. VAT:

& P). Specially designed case and rellector for Hy-Light £8.80 Post
*, £1.00 (€10.58 inc. VAT & P)

* tyt}kjtt*ﬁt*ﬁﬂttﬂt‘
4 N S - bt
ULTRA VIOLET BLACK LIGHT *
FLUORESCENT TUBES
* 41 40 wartt £8.70 (callers only). 2f1. 20 wett £8.20. Post 75p. ‘
(£7.51 inc. VAT & P). (For use in stan bi-pin fittings}). Mini 12in. 8 ‘
weatt £2.80. Post 36p (£3.40 inc. VAT & P). 9in. 8 watt £2.28 ¥
* 'Post 35p (£2.81 inc. VAT & P). Bin. 4 watt £2.25 Post 35p (£2.81 *
inc. VAT & P)
Complete ballast unit. Either 8. 9" or 12" tube 230V. A.C. op *»
* £3.50 plus P&P 45p (£4.27 inc. VAT & P). Also available tor 12V *
* ;D.C. op, £3.80 plus P&P 45p (£4.27 inc. VAT & P}.

» /400w UV lamp and ballast complete €31.50. Post £3. (£37.26,
{nc- VAT & P.) 400w UV lamp only £11.25 Post £1.20 (£13.45
¥ ling VAT & F)) »

GRS
SQUAD LIGHT o H
A new conception in light
control. Four channels sach 1
capable of handling 750 watts S yo— ¥
of spotlights or dozens of small mains lamps. Seven programs all speed
controlled plus flash modulation, ettectively giving 14 different displays.
Makes sound-to-light obsolete. Completety electrically and mechanically
noise free. Price only £60.00 {£65.61 inc. vat +p)
S.A.E. (Foolscap} for further details. Post 75p

WIDE RANGE OF DISCO
LIGHTING EQUIPMENT

S.A E. {Fooiscap) for details

XENON FLASH
GUN TUBES

Range of Xenon tubes iable from
stock. 5.A.E. for tull details

RELAYS !

:39‘;/240V A.C.Relays: Arrow. 2¢/0. 16 8mp €1.50 (£1.84 inc. VAT

T.EC open type 3¢/0. 10amp £1.10 (£1.40 inc. VAT & P). Omaron or”
Keyswitch 1 c/0. 7 amp £1.00 (£1.30 inc. VAT & P}

D.C. Relays: Open type 9/12V 3c¢/0 7 amp £1.00 {£1.30 inc. VAT &
JP). Sealed 12V 1 c/0 7 amp octal base, £1.00 (£1.30 inc. VAT & P).
Sealed 12V 2 ¢/0 7 amp octal base, £1.28 (€£1.58 inc. VAT & P). Sealed
12V 3¢c/0 7 amp 11-pin, £1.35 (€1.87 inc. VAT & P). 24V. Sealed 3
c/o0 7amp 11-pin £1.36 (€1.67 inc. VAT & P) (amps = contact rating).
P&P on any Relay 20p.

Qther types available — phone for details N.MS

Diamond H heavy duty A.C. relay 230/240V a.c.. two ¢ /0 contacts' 25
amps res at 250V a.c. £2.50 P&P 50p. (£3.24 inc. VAT + P&P}. Special

AT CURRENT RATE
MUST BE ADDED

TO ALL ORDERS
FOR THE TOTAL VALUE OF GOODS INCLUDING
POSTAGE UNLESS OTHERWISE STATED

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

Wide range of AC.and DC relays available
from stock. Phone or write in your en-

GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!
115 Ib. ins., 110 volt, 50Hz. 2.8 amp. single phase.
split capacitor motor. Immense pawer. (.:ontmuousIv
rated. Totally enclosed. Fan cooled. In-line gearbox
Length 250mm. Dia. 135mm Spindle Dia. 15 5mm
Length 115mm, ex-equipment tested £12.00 Post
£1.50 (E14.58 inc. VAT & P). Suitable transformer
2307240 volt £8.00 Post 75p (£9.45 inc. VAT & P)

R&T

GEARED MOTORS |
28 r.p.m., 20fb. inch 115v a.c. Reversible motor.
71 r.p.m. 10 lb. inch. 115v a.c. Reversible motor .
Both types similar to above drawing. Price either type £4.76 + 7
P&P. (£5.94 inc. VAT + P&P)

Supphied with transformer for 240v a c. operation £7.25 + P&P £1.
(£8.91 inc. VAT + P&P).

N.MS

.

FRACMO MOTOR

S6rpm 50Ibs inch 240vAC reversible, 0.7 amp.
sharplength 35mm, dia. 16mm. weight 6 kilos
;5‘0'\(4) gsrams. Price £15.00 P&P £1.50 (£17.82).

PARVALUX MOTOR TYPE S.D.2
12v DC shunt 1 /30th ph motor. Continuously rated 4000 rpm. Price
£10.00 P&P 75p {£11.61 inc. VAT & P). N.M.S.

PARVALUX 230/250V a.c.

MOTOR
Type SD18 240V AC reversible 30 rpm 501bs inch
Price £15.00 P&P-£1.50 (£17.82 inc. VAT). N.M.S. <

.
CITENCO

FHP motor type C 7333/15 220/240v AC. 19
rpm reversible motor. torque 14.5 kg. Gear ratio
144:1. Brand new incl. capacitor, our price
ﬁl;.g! + £1.25 P&P (£16.74 inc. VAT & P)

D)

CROUZET — 230/240V AC 2 rpm synchronous geared motor £2.80
P&P 30p (Total £3.46 inc VAT). NM S
HAYDON 230/240V AC 1 rpm sychronous geared motor £2.90
P&P 30p (Total £3.46 inc VATIN M S

REVERSIBLE MOTOR 230V A.C.

General Electric 230v A.C, 1,600 r.p.m. 0.25 amp. Complete with
anti-vibration mounting bracket and capacitor. O/A size 110mm X
90mm. Spindle 5716 dia. reversing. Ex-equipment 1ested £3.00. Post
50p (£3.78 inc. VAT & P}

12V DC GEARED MOTOR

Precision built miniature motor, 6/12V DC operation Incredibly
powerful for size

Approx speed at 6V 60 rpm 40 ma

Approx speed at 9V 80 rpm 50 ma

Approx speed-at 12V 120.rpm 60 ma

Size 27mm dia, 38mm fength, weight 55 gram Orive spindie 5 mm x 2
mm dia

Price: £2.50 post paid (£2.70 incl VAT

METERS (New) — 90mm
DIAMETER

AC Amp., Type 6272 0-1A, 0-56A, 0-20A. AC Volt.
0-15V, 0-300V. DC Amp, Type 65C5. 0-2A, 0-10A,
0-20A. 0-50A DC Volt, 0-15V. 0-30V. Ail types £3.50
ea + P&P 50p (£4.32 incl. VAT). 0.50A D.C.. 0-100A
D.C. Price £5.00 + 50p P&P £5.84 incl. VAT)

‘VENNER TYPE' ERD TIME
SWITCH

200/250V AC 30 amp. 2 on/ 2 off every 24 hrs. atany
manually pre-set time. 36-hour spring reserve and day
omitting device. Built to highest Electricity Board
specification, Prce £7.75 P&P 75p. (£9.18). R&T

SANGAMO WESTON TIME SWITCH

Type $261 2007250V AC 2 on 2 off every 24 hours. 20 amps contacts
with override switch. diameter 4" x 3'". price £6.00 P&P 50p (£7.02
inc. VAT & P). Also available with Solar dial. R & T

AEG TIMESWITCH®

2007250V AC 1 on/ 1 off every 24 hours, BO amp contact fdeal storage
heaters). Spring reserve £10.00 P&P 50p (Total: £11.34 inc. VAT).
NMS

AC MAINS TIMER UNIT
Based on an electric clock, with 25 amp, single-
pole switch, which can be preset for any period up
to 12 hrs. ahead to switch on for any length of
time. from 10 mins. 10 6 hrs. then switch off. An
additional 60 min. audible timer is also incorpo-
rated. |deal for Tape Recorders. Lights. Electric
Blankets etc. Attractive satin copper finish. Si
135 mm x 130 mm x 60 mm. Price £2.25. Post
40p. (Total inc. VAT & Post £2.87). N.M.S

New ceramic construction, vitreous enanfel
embedded winding. heavy duty brush assembly,
continuously rated.

25 WATT 10 25 100 150 250 500 1k t S5k ohm £2.40 Post

20p (€2.81 inc VAT & P) 50 WATT 250 ohm £2.90 Post 25p

(€3.40 inc VAT& P) 1T00WATT1 5 10 25 50 100 250
500 1k 15k 25k’ S5kohm £5.90 Posi 35p(£6.75inc VAT

&P

Black Silver Skirted Knob calibrated in Nos 1:9 1% in dia hrass

bush Ideal for above Rhosats. 24p ea.

SPECIAL OFFER
8BERCO type L RHEOSTAT

5 ohm 300 watt 1.86 amp £7.50 P&P 50p (Total £8.64 inc. VAT)
NMS

FRACMO MOTOR

1400 rpm. HP 1/30 cantinuously rated 115V AC titted with

ti- cradle mo ] with tra or
230/240V ACop. £10.00 P&P £1.00 (Total: £11.88 inc. VAT). N.M S

N.M.S — New Manutacturers’ Surplus.
R & T — Reconditioned and Tested

ACCOUNT CUSTOMERS

MIN. ORDER £10,00

PERSONAL CALLERS ONLY

9 LITFLE NEWPORT STREET,
LONDON, WC2H 7JJ
Tel: 01-437 0576

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!

¢



- BENCH
- AMPLIHER

PROJECT

A useful item of test
gear designed with the
audio constructor in mind.

AN ESSENTIAL PIECE of equipment
for any electronics workshop is an
audio amplifier — useful for testing
and checking other audio circuits.
Ideally the amplifier should allow for
a reasonably wide range of input
signals and be adaptable for various
outputs. The bench amplifier
described here fulfills these criteria.

There are four inputs: (i) a high
gain, flat response, intended for use
with microphone or guitar, (i) a
phono (disc) input with RIAA
equalisation, (iii) a medium gain, fiat
response for ceramic cartridge or
tuner, (iv) an attenuated, flat
response, for tape output.

Coupled with the master volume
control the preamplifier section
should cater for most audio signals.

A pre-amplifier output is
obtainable (see case photograph) and

+20
+16 a

+10

d8 0 2
-5

-15
-20

FREQ
100 1000 0k )

.Fig.: 1. Showing the variation of
-recorded signal with frequency.

also an extension speaker outlet via
necessary output sockets on the rear
panel. Also provided is a low level
power output suitable for
headphones.

Construction

The prototype was constructed with
various input connectors wired in
parallel, 5 pin Din, %4 inch Jack and
Phono. This means that an input can
be accepted from a signal lead with
any of those three connector plugs.
More can be added to personal
preference, but it was feit that the
chosen three would cover the
majority of input functions.

The PCB is relatively unciuttered.
Links t and 2 are provided to cut off
the power supply to IC2 and IC3, the
pre-amp and power amp stages. This
may be useful in setting up and
testing which can be done in three

b

100 1000 10k FREQUENCY
(Hz)

Fig. 2. Recorded playback signal atte-
nuation with frequency.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

stages — the power supply, the
power amplifier and finally the
pre-amplifier.

Note that IC2 and iC3 are inserted
into the board in opposite directions.

SW2 consists of four two pole
changeover switches soldered
directly onto the PCB, thus
alleviating wiring-up problems.
Different sizes are obtainable so
make sure that you obtain the correct
ones.

Use screened cable for input and
pre-amp output and aiso for the lead
to the volume control, to minimise
mains hum.

Our finished amplifier had all
input sockets, the selector switch,
volume control, power indicator and
the headphone socket on the front
panel, with the output sockets on the

rear. »-

+20
+16
+10

+5

dgé 0 dad oI I S ol = - -

-5

o[/
y
-15
-20
100 1000 10k FREQ

(Hz)

Fig: 3. Theoretical flat response output
after pre-amp stage with associated
equalization network.
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IC1 1S 7815

BR11S 1A BRIDGE RECTIFIER

LED1 IS TiL220

T

Fig. 4. An operational amplifier with
" equalization circuitry in its feedback

loop.

m 15V
FS1 N e ouT
GND
s R16
BR1 Icz c3 = 680R
+ 100n 10
c1 LED1
2200u \\:
N O GND
E O - -0
Fig. 5. Circuit diagram of the power supply.
Fig. 6. Main circuit diagram of the Bench Amplifier.
"""~ -~ ~"~-TTTTTTTTTTTT T TTT =
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c13

__+{| 1u0

l) 8|7P§AMP

HOW IT WORKS

The preamplifier section is formed around
the LM 381 dual operational amplifier.
One channel is used as a magnetic phono
pre-amp with equalisation to RIAA cha-
racteristics. For the uninitiated amongst
us, RIAA (Record Industry Association of
America) equalisation is necessary in the
playback stage of recordings made on
record, to counteract the effect added to
the signal in the recording stage. Figure 1
shows the kind of effect. It is a graph of
recorded signal vs frequency.

On playback, it is now necessary to
have an amplifying stage which has a
diminishing response with higher
frequency as in Fig. 2. The overall effect is
to produce an output as shown in Fig. 3
where the signal amplitude does not vary
(apart from the inaudible extremities)
with frequency — a flat response. The
underlying theory for such a complicated
system is that of high frequency noise.
When the recorded signal has its higher
frequency sounds amplified its noise is
not, whereas at the playback stage, all
frequencies at the top end of the scale are -
diminished, noise included. The final out-
put, therefore, has theoretically less noise
i.e. the signal/noise ratio has been in-
creased.

The usual way to reproduce the graph
in Fig. 2 is to use an amplifier with
frequency dependent components in its
feedback loop so that it amplifies bass
frequencies more than treble..(See Fig. 4).

The other half of the chip is used as a
high gain amplifier with an essentially flat
response. This input suits microphones or
electric guitars.

The medium gain input from a ceramic
cartridge or a tuner is fed straight
through to the power amp, the line input
being attenuated by R11, 12 before being
taken to the power output stage.

Switch SW2 a, b provide necessary
switching between the I/P and O/P of the
preamplifier stage.

The power amplifier consists of a
standard LM 380 IC power amp with the
usual supply decoupling capacitor C14
and network R14, C16, to eliminate pos-
sible oscillations.

R15 drops the O/P power to a suitable
level for headphones.

Cc1s
470u
RV1
2MLOG

SPKR
R 8 OHMS .

H'PHONE
or

1C2 1S LM381
1IC3 IS LM380

i

SW2 1S SHOWN IN HIGH GAIN, FLAT RESPONSE

INPUT POSITION
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PROJECT: Bench Amp

There is nothing in the circuit
which should present any difficulty
in obtaining, except the correct size
switches for SW2 a, b. We advise

BUYLINES

that you take your circuit board
with you when you buy the switch,
and then you will be certain of
getting the right ones.

Fig. 7. Component overlay.

PRE-AMP O/P

— U]

INPUT
SELFCTOR

xn
<

HPHONES
fvoLume
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PARTS LIST

RESISTORS ALL %W 5%

R1, 7 47k

R2, 8 220R

R3, 15k

R4 2k2

R5, 6,9 100k

R10 10k

R11 6k8

R12 3k9

R13 680k

R14 2R7

R15 100R

R16 680R
POTENTIOMETERS

RV1 2M Log
CAPACITORS

C2,4,8,9,

2 12,14,16 100n polyester
C3,13 Tu 16V electrolytic
C5, 10 22u 16V tantalum
Cé 3n3 polyester

c7 1n polyester

Cc11 330p polystyrene
C156 470u 16V
SEMICONDUCTORS

IC1 78156

IC2 LM381

IC3 LM 380

BR1 1A bridge rectifier
LED 1 TiL 220

MISCELLANEQUS

T1 18V 1A mains trans-
former

FS1 and holder 250 mA

/P and O/P sockets

8 ohm speaker

SW2 4 off 2 pole changeover
push switches and moun-
ting bracket case to suit

W A.CIN FROM
+ T1 SECONDARY (18V)
i

TO
MAINS
EARTH
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TECHNICO

SYSTEM CPU OR STAND

ALONE MICROCOMPUTER

@ 18" x 16" PC Beard

@ T19900 16-bit CPU

@ 16 paralisl individuaily addressahle input bits

@ 16 parallel individuaily addrossable cutpul bits

@ DUAL 61" buss backplane edge connsctor and 10
16 pin socket canneciors

@ Operating Dobug Moniter with 12 user commands
(1K Byte]

STATIC MEMORY EXPAN-

SION MODULE

@ PC Module with DUAL 61™ buss edge

Two Bytes Are Better Than One

SUPER STARTER SERIES
16-BIT MICRO-COMPUTER

Eod

T99SS-U £236
T99SS-A £347
@ RS232 and 20 ma current loop §/D port
@ 512 Byles RAM [sxpandabis 10 2K Bytes)
@ Fully socketed for additional 1.5K Bytes of RAM.
and 3K Bytes of E-PROM
@ 8 Veclor Interrupts
@ E-PROM Programmer for 2708 E-PROMS
T99ST-32KB-U £629
T99ST-32KB-A £840
T99ST-16KB-U £454
T99ST-16KB-A £586

@ Memery Write Protect

@ Can be axpanded to 32K Byles on board

@ Assembied board includes secksts for 32K Bytes
INTELLIGENT FLOPPY DISK
CONTROLLER

board [nciudes sockets for 16K Byles

@ Starting addrass is DIP Switch selactable

@ CRU bil bank select Jor system memory expansion
above 65K Byles

T99FDC-A £645

@ DUAL 61tm buss edge conpactor

PIC0 OYIE o0 O IE e

@ intelligant Controlier which supports up to four.

Another Crofton Frsi

Brand New Full Specification

Industnal
Video Monitor

Video Bandwidth 8MZ (3db down).

Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.

Input Sensitivity IV Composite.

The unbeatable . ¥ inclucing
_CROFTON 6800 MICRO °I":l:§;:s:::::
is probably the best

— KIT* —

value for money today £220

POWER SUPPLY £20 EXTRA +VAT & P/P + VAT & P/P

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex o Tel: 01-891 1923

PETALEGT

ELECTRONIC SERVICING LTD.

PET 2001/8 micro-computer

£550 + V.AT.

WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

1) Established Company trading since 1971.

2) Electronic servicing is our speciality.

3) We have in house programmers/systems analysts.
4) We have our own service engineers.

5) We will demonstrate the PET at your premises.

6) ‘We can customise the PET to your requirements.
7) We can arrange finance.

8) We offer, after the three month warranty, an annual
service contract from £69.50.

9) You benefit from our experience of having sold over
150 Micro Computers to industrial, educational and
business, personal users.

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

We supply the full range of C.B.M. PET Micro-
computers. We also supply:

Dual Floppy Disks £840
24K Memory Boards £320
All types of Printers from £450

All types of Printer Interfaces, Electronic balance Inter-
faces, Programs from C.B.M., Petsoft, Gemsoft. We also
offer a full consultancy and programming service.

We are developing a number of our own business
packages for all applications.

Books on Basic, Programming, Interfacing, etc.

Full range of KIMs available.

Tandy and ITT 2020 available.

Maintenance, Hire Purchase facilities as wellas ACCESS
and BARCLAYCARD available.

Factory: Telephone WOKING 69032/68497/20727. Shop: Telephone: WOKING 23637.
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BIECtronics today

international

What to look for In the September Issue: On sale August 3rd

Made your contribution to Confuse-a-Car Week yet?
Jog your jalopy’s geriatric innards into thinking it’s
Christmas by giving it one of our car projects.

Now that the Great British Summer’s here again,
you'll need our heated rear window controller. Hit the
button and the wonderful window warmer heats your
hindsight for a respectable screen-clearing interval
and then switches off again.

Or there’s a warning lamp audible repeater. If
you're in the habit of driving with your eyes closed
(clunk click every trip) you won’t see your oil or
ignition warning lamps come on. With our repeater
you’ll hear them.

We’re also planning an LED temperature gauge.
Watch your radiator blow its top in full technicol-
our.. .. Next month in motoring ETI.

SATELLITE SPECIAL

The satellite age dawned in 1957 with Sputnik 1. Since
then thousands of tons of hardware have been blasted
into orbit around us.

The satellites we have now, a little more sophisticated
than Sputnik, monitor our weather, let us look in on a
foreign war or the American Open as it happens, take
navigation out of the realms of sun and sextant and
many more applications, including a few that are dis-
tinctly hush-hush.

Next month lan Graham looks skywards and brings
the eye-in-the-sky down to earth.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

LM10? What In The
Name Of ETi is An LM10?

Until last month very few people had even heard of
the LM10. In a few more months not having done so
will be a bigger disgrace than supporting Chelsea.
Ray Marston produces one of his special features to
help you out of the second division next month, so
don’t miss it.

KEEP IT QUIET, DON’'T
HISS AND GET IT TAPED
PROPERLY

No it's not Dolby. It is based on a brand new chip set from National. It
has an amazing low component count. it turns in a very respectable
‘sound” and is ideal for home usage. It is inexpensive and a very good
reason to buy ET} next month.
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arv. DIODES/ZENERS MICRO’s, RAMS, —TTL- R
1N914 100v 10mA .05 CPU’s, E-PROMS QTy. QTyv. QTv. QTv.
1N4005 600V 1A 08 QTv. 400 .20 7432 45 74H20 25 81876 .70
1N4007 1000v A 15 8713 250 7901 .20 7493 .35 78H21 25 741586 35
1N4148 75v 10mA 05 8723 2.50 7802 .20 788815 78H22 40 781590 85
1N4733 5.1v 1 W Zenner 25 aT24 3.00 7403 .20 7885 .60 74H30 .30 74593 85
1N4749 24y 1w 25 8797 1.75 7404 .20 7496 .80 | 74H80__.35 740596 2.00 |
1N753A 6.2v 500 mW Zener 25 245188 300 7405 35 78100 1.15 74H50 30 7805107 90
IN7S8A 107 - =5 288 T35 7406 .25 74107 35 74H51 .30 7808108 1.50
INT59A 12v - 25 Y 195 7807 .55 2 .35 74H52 .20 7818123 195
1N5243 13v 2] 25 1702A 4.50 7408 .20 74122 .55 74H53 25 7418138 2.00
TNS2448 Ay o 55 AECEORE 0 7403 .25 7823 .55 7455 .25 S EIEE
L — "2 O 1
: 40 2 i ; :
1N5349 L N 25 JCRp205 M1 25 Mz 35 78132 .75 7aM101 95 7aLs160 115
QTv. SOCKETS/BRIDGES MPS 6520 10.00 413 45 M8 80 74H103 56 7615164 290
8-pin pcb .16 ww .35 MM 5314 4.00 018 .15 7450 85 730106 1,15 7305193 2.0
14-pin pcb .20 ww 40 MM 6316 450 me 2 74151 95 7800 .30 7815195 145
6pin __ pcb .25 _ww a5 MM 3':‘; 3740 7453 95 40230 7415288 290
18pin 5D 30 ww 95 MM 5369 . 2. 7820 .25 7410115 74003 .35 7415259 1.50
2001 b 5 ww 7085 TR 16028 3.95 7828 25 74156 .70 ML0A 40 7815298 150
pin pc : : UPD 414 4.95 7821 .25 78157 65 78010 .30 78LS367 195
22-pin pcb 40 ww 1.15 ZBOA 2250 %30 » 78161/9316 .75 7 46 788368 125
24-pin pcb A5 ww 1.25 Z80 17.50 7432 .30 78163 .85 78030 .55 78US373  2.50
28-pin pcb 50 ww 1.35 Z80 P10 1050 7431 .20 78168 .15 7447 195 74500 45
40-pin pcb 65 ww 1.45 2102 1.45 7438 .30 74165 1.10 74051 .65 74502 45
Molex pins .01 To-3 Sockets 35 21020 1.75 7880 .20 66 1.75 7455 85 74503 35
2 Amp Bridge 100-prv 95 21078-4 435 7881 1.15 1411: .:o 78072 85 74504 35
: 3114 9.50 887 5% W76 95 74173 .70 74505 25
25 Amp Bridge 200:pi £ 2513 6.25 7443 45 78177 1.10 78178 .15 74508 5
R TRANSISTORS, LEDS, etc. 2708 11.50 7484 45 ] 74075 1.05 74510 45
IN2222M  (2N2222 Plastic .10) 15 2716 D5, 34.00 7845 15 78181 2.5 74185 2.00 78511 45
IN2222A 39 TS5 69.00 786 0 74182 .75 7883 75 74520 35
2N2907A___ PNP 19 2758 (5v) 26,95 788770 78190 1.25 780123 1.95 74522 55
2N3906 __ PNP_[Plasticl 19 3242 7050 7848 50 741917 1.%5 741500 .40 74580 30
2N3904____NPN_(Plastic) 19 A6 1150 7850 .25 74192 75 740501 40 74550 30
2N3054  NPN .55 5800 13.95 7451 25 74193 85 74802 45 74551 35
2N3055  NPN 15A 60v -60 6850 795 7853 20 78198 95 74150345 74564 15
T1P125 _ PNP Darlington Ui 8080 750 T35 74195 95 TaLS04 45 T84 70
LED Green,  Red,  Clear, Yellow .19 : a0 7879 95 74LS05 45 7asnz 60
D.L.747 7 seg 5/8" High com-anode 1.95 8085 22.50 TASOM : : :
787045 78197 85 74LS08__ 45 785118 85
MAN72 7 seg com-anode (Red)  1.25 8212 2.5
MAN3610 7 seq com-anode [Orange) 1.25 8214 4.95 472 40 74198 145 74LS09 .45 745133 85
MANS2A 7 seg com-anode (Yellow) 1.25 8216 3.50 1413 .25 1221 150 1L 45 75140 .75
MANT4 7 seg com-cathode [Red] _1.50 528 425 7874 .30 74298 1.50 7081145 748151 95
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ODD ODES

A diode, the electronic one way street, is a versatile component. This tiny piece of
crystal engineering can rectify AC signals, limit voltage, emit light or tune your radio.

lan Sinclair explains

IF YOU COMPARE a resistor to a crowded road and a
capacitor to a multistory car park, then a diode is the
nearest thing electronically to a one-way street. A diode
has two terminals (the di-part of the name simply means
two) and the current flows only when one of them, the
anode, is more positive than the other, the cathode. This
direction of current flow, anode to cathode, is called the
forward direction and doesn’t obey Ohm's Law. That
means that we can’t calculate how much current will
flow simply by measuring the forward voltage and
‘knowing a single figure of resistance of the diode, R.
There are two features of the way in which a diode
conducts which makes it quite different from a resistor.
One is that current doesn’t start to flow whenever the
anode is positive to the cathode, only when the voltage is
greater than about 0.5 V (for silicon diodes) or 0.15 V
(for germanium diodes). The other feature is that, once
the diode is conducting, its resistance drops as the
current increase. The drop in resistance is so great that
the voltage across a forward conducting diode is almost
constant, around 0.55 V, even if the current changes
considerably. For silicon diodes, a very useful rule of
thumb is that the voltage changes by only 60 mV for a
tenfold change of current. This means, for example, that
if the voltage across a diode is 0.55 V when 1 mA is
flowing, then increasing the diode current to 10 mA will
raise the voltage by only 60 mV to 0.61 V. If the diode
obeyed Ohm'’s Law, then a tenfold increase in current
would cause a tenfold increase in voltage. In our
example, a resistor which had a voltage of 0.55 V across
it with 1 mA flowing (a 550R resistor) would have 5.5 V
across it when 10 mA flowed. Diodes just don’t behave
that way.

Characteristics

If we can't use Ohm's Law then, what do we do? The
answer is that we have to use characteristics, graphs
which show how much current flows at each value of
voltage. A full set of characteristics for a diode is quite an
impressive sheaf of documents, but the two that are of
most interest to us are the forward characteristic and the
reverse characteristic. The forward characteristic shows
how much current will flow at each value of forward
voltage and at what voltage current can be expected to
start flowing. The reverse characteristic shows how

ANODE ' I
CATHODE

_ -
wr DIRECTION
F

CURRENT

Fig. 1. Symbol for a diode. The arrowhead on the symbol shows
the conventional direction of current (+ to —) through the diode.
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Fig. 2. Measuring the forward voltage for a conducting diode.
This is always around OV5 for a silicon diode. OV2 for a
germanium diode.

]
much reverse or leakage current will flow when the
diode is reverse biased (cathode positive, anode
negative) to various voltages. This reverse characteristic
usually has a turnover (Fig. 3} and in the normal use of a
diode we try to avoid applying a reverse voltage large
enough to reach this turnover point. Why? Well, unless
there’'s enough resistance in the circuit to make sure that
the current which can flow in the reverse direction is very
small, enough power will be dissipated to overheat the
diode and destroy it. The power converted to heat (in
milliwatts) is given by volts X milliamps. If the diode can
just safely pass 20 mA in the forward direction, when the
forward volt is, say, OV6 then the power it can handle

>
FORWARD CURRENT
MILLIAMPS
10 _[_
5 4
100 50
REVERSE | N 1 , FORWARD
voLts  h t t 1 voLTs
05 -
- 50
L 100
REVERSE CURRENT
MICROAMPS
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150 T
100 |
REVERSE o0 %
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TURNOVER 5
10
REVERSE CURRENT
NANOAMPS

Fig. 3. Forward and reverse characteristics plotted on one graph.
(a) Germanium diode, (b) Silicon diode. Notice that the scales for
reverse voltage and current are not the same as the scales for
forward voltage and current. This has to be done so as to get the
two different characteristics on the same graph.
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is 0.6%X20=12 mW. In the reverse direction, if the
turnover is at —20 V, then the power which has to be
dissipated at 20 mA is 20X20=400 mW — and it
won't like it!

Why Diodes Do It

That's what a diode does, but why does it do it? The
answer to that question is not so easy, because it needs
some understanding of how materials are formed from
atoms and molecules. Let's try to get by with a simple
explanation on the understanding that there’s a lot more
to it. First of all, the materials that are used for making
diodes or transistors are solid crystals. Crystals of a given
material always have the same angles between faces,
and the reason is that they are formed by the atoms of
the material always carrying the themselves in the same
pattern. This regular arrangement causes regular shape
of crystals, and also makes it possible for a crystal to
conduct electricity. For any material to conduct elec-
tricity, it must be well supplied with particles smaller
than atoms which have an electric charge, positive or
negative, and these particles must be able to move freely
through the material.

The regular arrangement for atoms in crystals pro-
vides plenty of paths between the atoms for the easy
movement of these charged particles, so that crystals
only need a supply of particles to become conductors.
The materials we call metals are crystals which can
release about one charged particle from each atom, so
they conduct electricity pretty well, though not equally
well. Insulators, on the other hand, simply don’t have
many charged particles lying around and many of them
aren’t crystals either, making it doubly difficult for them
to conduct. In between these two extremes are the
curious materials called semiconductors, which form
crystals but are not well supplied with the charged
particles that are needed to make them into conductors.

These are two ways in which we can supply these
particles. One way is to heatthe materials. This causes a
few atoms to shed one of their electrons (negatively
charged particles), leaving behind a gap in the arrange-
ment of particles in the crystal which we call a hole. The
hole behaves like a positively charged particle and can

.slip from one atom to another. Raising the temperature
of a semiconductor, therefore, makes it conduct, but the
electrons will slip back into place again when the
material cools so the change is not permanent.

Dope Charge

A permanent change can be caused by doping. Doping
is adding a small amount of impurity to a semiconductor
material. We don’t use any old impurity, but materials

whose atoms will fit nicely into the arrangement of.

- atoms in the crystal. Some of these materials which fit
perfectly into place have one electron more than is
needed in the crystal. That electron is released from each
impure atom, allowing the crystal to conduct electricity
by movement of these electrons. A crystal doped in this
way is called N-type. We can also dope with a material
which has fewer electrons than its neighbours in the
crystal, creating a hole and making the crystal conduct
by hole movement. A crystal doped in this way is called
P-type. When a semiconductor is made into a conductor
by doping, the change is permanent because there are
always electrons or holes which don't fit and can't just
snap together again (recombine).

This business of doping is quite something, because
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Fig. 4. When a junction is formed (a)the electrons and holes
separate slightly at the junction. Reverse bias (b) makes the
separation much greater so that the material can’t conduct —
there aren’t any carriers. Forward bias (c) allows electrons and
holes to cross the junction, making the material a conductor.

it allows us to do a bit of engineering on materials,
creating crystals which can be fair conductors or good
conductors, according to how much doping we use; or
which are N-type or P-type according to what type of
doping we use.

Attractive Likes

Now we've set the scene for learning why a diode works,
and there’'s only one main point left. Charged particles,
whatever their size, obey the laws of electrostatics. Of
these laws, the important one for understanding the
action of a diode is that two particles with the same sign
of charge (two positives or two negatives) will repel each
other, but particles with opposite signs (a positive and a
negative) will attract each other. It's a simple enough
law, but combined with what we now know about
doping it's enough to explain what goes on inside a
diode.

A diode is a single crystal with P-type doping at one
end, or on one face, and N-type doping at the other end
or face. Obviously, there's got to be a surface in the
middie or thereabouts where these two types of doped
material meet, and this surface is called the junction. The
important thing about a junction is that it's somewhere
inside a crystal with no break in the arrangement of the
atoms. You can’'t make a junction by pressing a lump of
P-type material up against a lump of N-type material —
there’'s no chance that the rows of atoms would ever line
up the way they do inside a crystal.

This arrangement is now a diode — a crystal with
P-type material on one side of the junction and N-type
material on the other. Remember what these terms
mean — N-type material conducts because it has elec-
trons free to move through the crystal. Because the
crystal is in one piece, there's no reason why electrons or
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Fig. 5. Using diodes (a) for rectification (b) for radio signal
detection. Both applications depend on the one-way flow of
current through the diode.

holes should not move from one end of the crystal to the
other, so the crystal can be made part of an electrical
circuit.

Up The Junction

When the junction is formed, though, the free electrons
of the N-type material at one side will be placed very
close to the free holes in the P-type material on the other
side and inevitably there's a bit of shuffiing which ends
up with some combination of electrons and holes. This
leaves the junction without carriers and also causes the
carriers to be pulled back a bit from the junction. The
carriers are pulled back because the electrons removed
from the N-type material leave a positive charge behind
— originally there must be a positive charge for every
electron — and the holes that are removed from the
P-type material leave electrons (negatively charged)
behind.

The affect of the remaining charges is to attract
electrons and holes (carriers) away from the junction
(Fig. 4a). The imbalance of charge also shows up as a
voltage and this is what causes the OV5 of so we need
before we can make a silicon junction conduct in the
forward direction. The bit of crystal around the junction
that has no free carriers is called the depletion layer and
we’'ll ook at it again when we discuss varicap diodes.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

Minority Groups

The action of the diode in a circuit now becomes a bit
easier to understand. When the diode is reverse biased, .
the polarity of the power supply (Fig. 4b) acts to attract
carriers away from the junction, making the depletion
layer wider. The electrons of the N-type material and
holes of the P-type material simply don’t cross the
junction betause they are pulled in the opposite direc-
tion. The only carriers that can cross are what are called
minority carriers, holes which appear in the N-type
material and electrons which appear in the P-type
material. These minority carriers come from splitting bits
off atoms in the crystal, using energy from the action of
temperature or light. The higher the temperature of the
diode the faster these minority carriers are formed. If we
make the reverse voltage across the depletion layer high
enough, the effect will be to accelerate these minority
carriers to high speeds, so that they bang into atoms,
knock more carriers off, and so cause the whole junction
to become conducting. When that happens, the junction
has ‘broken down’, the dicde conducts and it can be
damaged.

When the bias is in the forward direction (Fig. 4c) the’
carriers are attracted towards and across the junction.
First of all, though, the voltage caused by the depletion
process has to be overcome. Once the forward voltage
has reached this amount, current starts to flow. Only a
few of all the possible carriers cross the junction when
the voltage is low, but raising the voltage even by a very
small amount is enough to cause a great increase in the
number of carriers crossing over the junction, so that the
resistance of the junction becomes much less as the
voltage and current are increased.

Shedding Light
This picture of what is happening inside a diode explains
pretty well the action of signal or rectifier diodes which
are used in the circuits such as those shown in Fig. 5.
What about some of the other diodes that we use, like
photodiodes, varicaps, LED's, and Zeners? Let's start
with photodiodes. The main difference between a
photodiode and an ordinary signal diode is that we
deliberately put a photodiode into a transparent case so
thatlight can reach the junction. Photodiodes are used in
circuits where they are reverse-biased, with a fairly wide
depletion layer. Now in darkness, the amount of current
that can flow is only that caused by minority carriers —
the few holes and electrons that are split off by the heat
of the surroundings. Light, however, is a wave which,
like all waves, carries energy. The energy of light falling
on the depleted layer around the junction can cause lots
more electrons and holes to be split off.

They're still minority carriers, but there's a lot more of
them now, and so a layer current flows despite the

>

SIGNAL
TO
AMPLIFIER.

Fig. 6. Using a photo-diode as a light detector. The diode is
reverse-biased, but will conduct slightly when light separates
electrons from holes.
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Fig. 7. The LED. When forward current flows, a glow of light is
visible. Beware of reverse volitages — anything more than about
3V reverse will destroy the junction.

Fig. 8. The Zener diode used as a simple stabiliser. A load
connected across the diode can draw current by reducing the
current through the diode. Providing the diode current doesn’t
drop below about 2 mA, the voltage across the diode will remain
constant. :

reverse bias. Typically, the reverse current can change
from around 0.1 uA in darkness to 100 uA in the light of
a desk lamp. If the diode is forward biased, the change
caused by light is hardly noticeable.

Togetherness

The LED has an action which is just the reverse of that of
the photodiode. Instead of light falling on the junction
and causing electrons and holes to split off, as happens
in the photodiode, the LED depends on electrons and
holes coming together again and giving out light. You
can imagine these two processes more clearly when you
think of separating two strong magnets. The force which
holds them together means that you have difficulty
separating them — you have to do some work to
separate them. You can get that work back again when
the magnets attract each other back; you could even

make the magnetic force do something useful, like
picking up a weight. ’

LED Light

LED's are made from semiconductors (such as Gallium
phosphide) which are not heavily doped and don’t
conduct very well. Something like 2 V is needed across:
the junction of a typical LED to get current flowing and
the movement of holes and electrons causes collisions

- which separate off more holes and electrons. On their

way across the junction in opposite directions, holes and
electrons collide — and release the energy it took to split
them apart in the first place. The amount of energy is the
same as that of a light wave and since the material is
transparent a light wave is what we get. The colour of the
light wave is decided by how much energy is released.
Low energy gives red light, or the invisible infra-red.
Higher energy gives yellow, green, blue light (in order of
increasing energy), until we reach the invisible ultra-
voilet radiation. The amount of energy is fixed by the
material that is used as a semiconductor, though, and
we can't alter it noticably by changing the voltage or
current,

Avalanche

Zener diodes make use of the reverse breakdown which
has already been described. Oddly enough, two effects
cause this reverse breakdown, Zener effect and
avalanche effect. The avalanche effect is the one we've
described, in which minority carriers are accelerated so
much by the reverse bias that they collide with atoms
and split electrons and holes apart. This creates more
carriers, which are in turn accelerated, splitting off yet
more until the whole juntion becomes conducting. The
avalanche effect occurs mainly in lightly doped material,
at reverse voltages of 6 V or more. The other effect,
Zener effect (named after Clarence Zener who discov-
ered it) takes place in heavily doped materials, mainly
when the reverse voltage is less than 6 V. Because of the
large number of electrons and holes which are present,
the depletion layer is very thin and it's comparatively
easy for a carrier to shoot straight across. Diodes which
made use of either or both of these effects are called

RE. 1
CHOKE
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L1
OSCILLATOR p1
c012 =
e

A.F.C. VOLTAGE

TUNING VOLTAGE

Fig. 9. The varicap diode, D1, is in series with C1 and C2, and is
part of the tuning capacitance for L1. Since the diode capaci-
ance is varied by the control voltage from R1, tuning can be
carried out by altering this DC voltage.
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Zener diodes, and we use them to stabilise voltage. The
breakdown, particularly when it is caused by avalanche
effect, takes place at a precise value of voltage, so that a
Zener diode wired in the circuit of Fig. 8 will have an
almost constant voltage across it, even if the current
“through it varies considerably.

Incidentally, avalanche effect has a positive temper-
ature coefficient, which means that the voltage across
the junction increases as the temperature is increased.
Zener effect, by contrast, has a negative temperature
coefficient, meaning that the voltage across the junction
decreases as the temperature is increased. At voltages
around 5V6, both effects take place, which means that
the voltage is hardly affected by temperature. For this
reason, 5V6 zener diodes are often specified rather than
any other voltage.

Varicaps
Finally, among the diodes that are particularly useful,
varicap diodes make use of the width of the depletion
layer. The depletion layer, remember, is the part of the
crystal around the junction which has had its carriers
removed. The greater the reverse bias applied to the
diode, the greater the attraction of carriers away from the
junction and so the greater the width of the depletion
layer. . SR

Now a depletion layer is a chunk of insulating material
which is sandwiched between two bits of conductor —
the P and N materials. This is just the arrangement we
know as a capacitor — an insulator between two con-

ductors — so that the reverse-biased diode has a
capacitance. It's a variable capacitance, though, be-
cause the width of the insulator — the depletion layer —:
can be varied by changing the bias voltage. Like any’
other variable capacitor, the capacitance value is great-
est when the insulating layer is very thin, and the
capacitance value is least when the insulating layer is
thick. Now the diode has a thick depletion layer when
the reverse voltage is large, so that its capacitance is low;
but when the reverse bias is small, the depletion layer is
thin and the capacitance is large.

Varicap diodes solve an awkward problem — how to
tune radio circuits without having any moving parts. A
varicap diode in the oscillator circuit (Fig. 9) arranged in
series with a fixed capacitor so that it is only part of the
tuning capacitance, has no DC connection to the
oscillating circuit and can have its capacitance varied by
a voltage supplied from a potentiometer. The poten-
tiometer doesn’t have to be anywhere near the tuned
circuits, so long as the connecting wires are well
decoupled and the tuned circuits can be sealed inside a

‘can, undisturbed by any movements.

That's dealt with the most common diodes, though
there are dozens of types we haven’t mentioned, ranging
from the diodes which generate microwave signals to
the breakdown diodes we use in thyristor firing circuits.
Once you've grasped the basic principles, though, there
aren’t many surprises left, and you are better able to
understand how to make efficient use of these indis-
pensible components. EN

* * K Kk * ¥ * K K

odespeed Electronics ™

PO BOX 23, 34 SEAFIELD ROAD, COPNOR. PORTSMOUTH PO3 58J
ELECTRONIC MAIL ORDER SPECIALISTS

9 DIGIT GAS DISCHARGE 013
PLAY

A super bright § digit display with

025" bigh digitx. Roguires 100w ic

ede volts bel this is sezily achioved

Supplied

DIGITAL
CLOCKS

SWITCHING DIODES
Arsady bollt snd tesind 12 howr SiaTM | Tyq 1N4151, high speed silicen
clock Boduto with bl LED diaplay | oipiing diedes. Similer 10 1N414S
03" dyits} Osly roqeires s Bisl | iy o piy of TSV,
mmias romsisrmer ond time seiling Lats of 3as for thasall

ith dala sh
intorioced with sither tod or gas

satiches 1o moke o faly leactisenl 10 dodas for 3
om.::h';- aember 207 dack. ‘:‘; :;“' Gt o-um.--: w

% DIGIT &0. AV
A Ih‘£| " mﬁ: with | FACTORY REJECT CALCULA-

0.25 bigh diglts mad ru;’lnl

incimal Preduction ise reject LED calcalster diza cut rom | 4. inch 0 2 meximem
ey o ot rondoty TS |t of accosiie poodes ke | a1V by Pl
foot. A snig 3t SOp sech. With data. - isplay. keyboard sic) 2p por sguare iach

ropal
roprial of nn article us ropairing
eaicaiaters|

£2.50 sach B OMIT L.C.D.
Order cataboged number 164, Thase liquid crysial dixpinys are
dysamic scatteriag type LCD's and

give whils digits oa 2 clear back-
5 | Whel a borgals — of just 2p sach. | growss Digh heighi is 0.337 with right
Thess INATO diedea are misialarg | band decimal .
dodes with 3 P of Dely £2.95 wits dats
Order cotaloges umber 302.

INGITAL MULTISMETER CHIP

Build 2 highly scearste figital weil- 2102t-1 STATIC AAN'S
meter or panel meler with this

» These 2102 static ram’s are oftersd ul
IS0 intograied circelt, Raquires L : gt ses-amitiplensd LED display *
clocl

a0 smaziagly sow low grice.
bot can b baift contra colsa. Weal far Bigitl | [ogiyres inciuds siagle Sv sepply,
umnwrm‘:wu Slock b shr] profocts. Dl 40 | gy cisic protacind. bigh spend. 8
£3.95 ssch

fwith data)
Order calsioges sember 404

Ouly 989
Order catalogua sumber 102

¥ ¥ X X X X X X X X X ¥ X

A full refund guarantse on all items.
Post and Packing plesse sdd 25p (Overseas orders sdd 80p)
Lots more ies in our Send a ium sized SAE for your free copy.

X X X ¥ X ¥ X X X X
ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

LIGHTING & AMPLIFIER
MODULES FROM L&B
JUST LOOK AT THESE PRICES!

Superior high quality lighting control modules.
No additional power supply, just ready to go!

— LB31000SL —

Sound-ight, 3 channel x 1000W. Zero mains
voltage switching, high sensitivity, high input
impedance, excelient separation.

— LB41000LS —

Light sequencer, 4 chan. x 1000W. Suedo-
random, zero switching.

Two-speed controls, excellent for stage lighting.

— LB31000LD —

Light dimmer, 3 chan. x 1000W. Stage lighting
from full off to full on.

Massive audio power at

your fingertips! For use — LB250 —
in many applications.
250WR.M.S. 4}
—LB25 — 10Hz-20KHz
25W. RMS 40 T.H.D. 0.3% 110dB
10Hz—50KHz S/N

T.H.D. 0.1% 90dB S/N

PREAMPLIFIERS
LBPA1. Stereo disc/

:

—LB100 —
100w R.M.S. 40
10Hz-25KHz
T.H.D. 0.4% 80d8 S/N

tape :

LBPA2. 4 channel gen.
purpose mixer.
LBPA3. Stereo disco

COMPONENTS
with mic. RES/CAPS LB25PS £8.70

POWER SUPPLIES

SEMICONDUCTORS o
LB10OPS . £10.40
TRANSFORMERS | po50ps . £18.00
Send for list

Preamp prices to be
announced

All above prices include VAT, Please add 50p p/packing. Quantity /trade
discounts, up to 33% available! SAE for further info.:
45 WORTLEY ROAD, W. CROYDON
L& B ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138

~
~

PLEASE SEE V.A_.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!



( SOLAR QUARTX LCD A @ARTZ LCD [ auarTZ LCD
11 Function sum cHrono ALARM 7 Function

6 digit, 11 functions. #
Hours, mins., secs., day, §

([ QUARTZ LCD
1 5 Function ‘, 5 Function

Hours, mins,, secs.,
month, date, auto

Alarm

Genuine solar panel Hours, mins., secs.

! with battery back-up. date, day of week. Month, date, day.
calendar, back-ight, 3 Hours, mins., secs. 1/100th, 1/10th, secs., 6 d;r;;;‘s_ 3 ﬂagsy
quality metal g Day / date. 10X secs., mins. plus continuous
bracelet. ) Fully adjustable + Split and lap modes. display of day
3 bracelet. Back-light, auto F and date
b 3 Back-light. calendar. Only 8mm ds. »
£6¢65 § G { Only 7mm thick. thick. m;m_ 33»%3 %
i : Staintess steel bracelet Only 9mm thick NE—
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day despatch. E8 . 6 5 Adjustable bracelet. £1 2 5 6 5
Very slim, only Guaranteed same day f Metac Price R (jua;a'meedhsame
n dispatch, b e ay dispatc
. 6mm thick. R . £10.65 Thousands soid! e
L o L M2 L Guaranteed same day dispatch M3 L
— N N )
MULTI ALARM FRONT-BUTTON ALARMW SOLAR QUARTZ LCD ALARM CHRONO
At i Chronograph with Alarm with r
igits _ rono Dual Time. .. ; e o
10 Functions % 6 digits, 5 flags. ) Dual Time Zone Facility Time Zones
s 22 functions. 6 digits, 5 flags. ~TEEEL * 6 digits. 5 flags
# Hours, mins., secs. Eﬁ- o Constant display of p 22 'UﬂCllOﬂS.‘ * 6 basic 'funct’ign.s.
% Month, date, day ] hours and mins. plus & Solar paniel with * 8 further time
# Basic alarm. optional seconds battery back-up. ey
* Memory date or date display. 6 basic functions # Count-down alarm
alarm. AM /PM indication. stop-watch to # Stop-watch 10
* Timer alarm Month, date. 2hoursI5g-Slsece: 12 hours 59.9 secs
with dual time Continuous display in 1710 sec. steps. in 1710 sec. steps
plit and lap timing )
and 10 country gf day. . i\old‘es d lap 1 * Splitand IapA P
zone. top-watch to o timing modes.
* Back light. 12 hours 59.9 secs. Dual time zones. * A;::" e
* 8mm thick. in 1/10 second steps. " adjustable A, - o * 9mm thick
S;::jl and lap timing open bracelet. B;nc'l:‘l}g:t o * Back-light.
modes. - . i
£18.65 Dual time zones. £22.65 Fully adjustable * F‘:)l:;cﬁ;‘s‘able
Only 8mm thick.  Guaranteed same bracelet :
Back-light. day disparch.  MIB | | £27.95 (£29.65 M8
r N Nl  ~ D
SOLAR QUARTZ LCD SEIKO MEMORY BANK  )( SEIKO-STYLE
arm rono Cal ;
Chronograph Ty — H:‘:r;g?ru\i\s/atch M354 ggal Tlme—A*:arm
Powered from secs., day of week, ; Y o - ronogra
solar panel with month, day and date, ;:°1n2‘h¢;rdzaz'rﬁ,a\:$ ML
battery back-up. 24 hour Alarm, 12 format all indicated Mineral glass face

6 digit, 11 functions. hour chronograph, continuousty Battery hatch for

Hours, mins., secs., day Monthly calendar DLY batt
date, day of week. 1”0,“1 Bty a”f’ display, month, year and} {8 replacsr:zn.
1/100th, 1/10th secs. lap time. Back light, all dates Top quality finish
10X sacs., mins. stainless steel, for any selected with fully
Split and lap modes. HARDLEX glass. month over adjustable bracelet,
Back'light. Auto 80-year period
calendar. Only 8mm List Price £130.00 Memory bank )
thick, METAC PRICE function £35.00
sxzmloss steel bracelet Any desired dates L i
and back.
Adjustable bracelet. £105.00 2;’"‘%3 ;tored tist Price £130
Metac Price in advance. ce £105
Guaranteed same 2- Metacl-2
" year

L £1 2 0 6 5 day dispatch. M9 L M 1 0 battery life. Water resistant M 1 1

- A Yary : \ (A \( )
HANIMEX HANIMEX QUARTZ LCD PRICE BREAKTHROUGH
Electronic (P:?”i bée LCD Ladies 5 Function. ONLY
LED Alarm Clock ocC : ado Only 25 x 20mmand  f5ns, £18.95

* Back-light. 6mm thick. el

* Batteries supplied free.

* Quartz crystal controlled. 5 function. Hours,

mins., secs., day, date
£17.95 and back light and
auto calendar. {
Elegant metal
bracelet in silver or
gold,

State preference.

095, e S
. Guaranteed same day — .
Features and Specification M 1 4 k despatch. M 1 5 OUTSTANDING FEATURES

Hour/minute display Large LED display with @ DUAL TIME. Local time always visibia and you coa
p.m. and alarm on indicator. 24 Hours alarm with sel and recati say sther time zons (such as GMT).

on/off control. Display flashing for power loss Niso has a light for night viewing.
HOW TO ORDER

indication. Repeatable 9-minute snooze. Display
bright/dim modes control. Size 5.15" x 3.93" x @ CALENDAR FUNCTIONS includo the dats and
day in sach time zone.

2.36" {13tmm x 11mm x 60mm). Payment can be made by sending cheque, postal order, Barclay, Access or American Express-card

Wetght- 1.43 1bs (0.65 kgl numbers. Write your name, address and the order details clearly, enclose 30p for post and packing ® f;‘m:‘:r‘erg:‘;ﬁn displays up 1o
or the amount stated. We do not wait to clear your cheque before sending the goods so this will @ Do command ,mhc.' #ispay froezes 1o show

£9 . 65 Thousands sold! not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance, mmu {spitt/tap) time whils stopwalch

Mains operated. Battery fitting service is available at our shops. All prices inciude VAT. contimias ts rea. Com swilch 1o and frem
Trade enquiries: Send for a complete hst of trade prices — minimum order value £100. mr::“:w‘. modas withont stfecting

Teleph ders: d I d i a
phone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd., © ALARM can be sst 1o any time within & 24-hosr

Guarante
dlsame 24 hour phone service at both shops: 01-723 4753 03272-76545. period. At the designated time, 2 ploasaat, bat

day despatch.

CALLERS WELCOME effectiva buzzer sounds 1o ramind or swaken you!
) Guarantesd same day dispatch.
L M13 . Shops open 9.30 G.OL L M16
( ™\
North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
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\ — - - i __
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SAILING CLUB RACING CLOCK Submitted by Mr K. P. Wood of Wakefield.
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The business end of the completed race clock. The state of all
clock facilities is repeated on the front panel.

ANY YACHT RACE, whether for the America’'s Cup, or
for the most minor sailing club’s weekend dinghy racing,
should be started with a definite sequence of signals. At
ten minutes before the start, a flag is raised and a sound
signal is given, At five minutes, another flap is raised and
a further sound signal given, and at the start both flags
are lowered and a third sound signal given.

Accurate Handicap

As a few seconds error at the start can make a very

substantial differerice to a boat's finishing position, far
out of proportion to the actual timing error, it is essential
that an accurate clock be used to time the signals. In
addition, if the racing is on a handicap basis, each boat's
finishing time must be taken accurately, for processing
to establish a corrected time which sets each boat's final
position in the results.

Until recently, the time was taken in minutes and’

seconds on an ordinary clock or watch, and the corrected
time obtained by looking up tables with reference to
each class of boat’s handicap number.

With the advent of the inexpensive electronic calcu-
lator, the tables were dispensed with, and the boat’s
elapsed time converted to seconds, divided by it's
handicap number and muitiplied by 100 to obtain the
corrected time.

One Pair of Hands

A race officer, working alone at the finish of the race,-

cannot watch both the finishing line and the clock to
read the time whilst also giving a sound signal to let the
boat’s crew know that they have finished. | designed this
clock, or more properly, seconds counter to simplify
matters. Because it is crystal controlled, it is at least as
accurate as any stopwatch which a helmsman may be
using, and it counts in seconds to remove one operation
from the corrected time calculations. The time can be
latched by the race officer without watching the clock,
and this can then be read later, up to the next boat
finishing.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

Top view of the completed unit. The crystal oscillator can be
seen, bottom right, and the switch bank, top right.

A preset button sets the clock to count down from
900 seconds, and the race officer gives his signals as the
count passes through 600, 300 and zero. When the
countdown reaches zero, the clock changes over and

starts to count up. There is also a clear switch to set the

count to zero, and a display blanking switch to conserve
battery charge if this is critical.

Repeated Facilities

The large four digit display gives a straightforward count
of over two hours, which is usually enough for a race,
and an LED indicator on the front of the clock shows if
this has been exceeded. The state of all the clock
facilities is repeated on the front of the clock. The battery
is maintained with a mains charger, and the clock can be
used on either battery or mains. The count is unaffected
by the changeover. ‘

The timer was used in the condition described for one
full season with complete success, and then the
automatic start signal facility was added. Logic was
added to the clock on an additional board which carries
out the signalling for the race officer at the correct
intervals. The CMOS logic operates relays through
transistor drivers and a four pin socket on the body of the
clock. The relays control two lights and a horn which are
visible and audible from anywhere on the sailing water
and operate in the same sequence as the more traditio-
nal flags and guns. The state of the start signals is
repeated on the clock face with LEDs. At this time the
low battery indicator was added.

Because the clock was designed and built in two
separate stages, there is probably some duplication in
the logic, and if it were to be made up complete from a
standing start the logic would probably be simpler,
particularly in the zero sensing area. As | find NAND and
NOR gates easier to get, there are a lot of inverters, but
as these are all made up from spare gates, and there
have to be a lot of spares because of the variety of gates,

I do not think that the use of AND and OR gates would’

reduce the chip count significantly.
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PART 1 — the output from a 50 Hz crystal’

controiled oscillator-divider chain, made up
from a Sintel kit, is further divided in IC]
and 2 to 1 Hz and the resulting puise train is
divided by IC3, 4, 5 and 6 to provide a four
digit BCD count which is decoded to seven
segment drive in IC7, 8, 9 and 10. The 4511
digit decoder-drivers would have adequate
output to drive the digits direct, but the 17
displays are connected in common anode
format so the transistor arrays invert and
buffer the drivers to suit, whilst R23 to 50
limit the segment drive currents.

The 4510 counters are cleared to a zero
count by a high level on pin 9 from SW1,
and are preset to the BCD count set on pins
4, 12, 13 and 3 by a high level on pin 1 from
SwW2.

IC3, 4, 5 and 6 are wired for parallel
clocking, and count synchronously when
pin 5 of IC3 is held low by the Q output from
the toggling flip-flop IC19a which is toggled
by a high pin 11 from SW3 via the Schmitt
trigger inverter 1C20a. IC19a is wired to
toggle on each pulse on the clock input pin,
pin 11, by wiring the ‘D’ input and the Q
output together. The R and S inputs of this
IC are not used and are tied low to Vss.

The BCD preset inputs to IC3, 4, 5 and 6
are set by hard wiring the appropriate pins
to either Vss or Vdd as required. With the
wiring shown the counters are preset to
900. Operation of the preset-enable SW2
also pulls the rest pin of IC19b high, reset-
ting the Q output low and setting the 4510
counters to count down, Thus the counters
always count down from the preset count,
IC19a can also be toggled by SW4 at any
time independent of the state of the count.

The count shown on the displays can be
latched at any time with SW5 which
toggles IC2la, further operation of the
same switch unlatching the display and
showing the updated count. Similarly, SW6
toggles IC21b blanking the display and
turning them back on as required.

SW3, 4, 5 and 6 all operate through
Schmitt trigger inverters with C3,4, 5and 6
cutting out contact bounce and the switch
outputs are tied high or low as required by
R3, 6. SW1, 2 are not subject to contact
bounce so are wired direct, with R1, 2
pull-up resistors, and C1, 2 slow down
capacitors.

Because the count is sensitive to opera-
tion of SW1, 2, 3 and 4 some protection from
inadvertent operation during a count is
required and this is provided by SW7a, b.
These are two separate switches mounted

HOW IT WORKS

under one large button so that both close
when the button is pressed, enabling the
switches SW1I, 2, 3 and 4. In this way a
deliberate action is required to operate any
of these switches. SW5 and 6 are not count
sensitive and do not require this protection.

The BCD count is tapped off the outputs

of the 4510 counters to four, four input NOR
gates IC15a, b and ICl6a, b, so that when
the four digit count is at 0000, the outputs
from these NOR gates go high to the inputs
of a four input NAND gate IC17a. The
resulting low on the output of this gate is
inverted in a spare NAND gate IC18a, and
this output sets the Q output of IC19b high
so that the counters change over and com-
mence to count upwards.

LEDs 2-6 are driven from the outputs of
the respective flip-flops, buffered in the
non-inverting buffers in [C22, with current
limiting resistors .R8-12, to indicate the
state of the various functions on the front
of the clock.

The carry out from IC6, pin 7, drops low
when the total count reaches 9999. This low
is inverted to a high by the spare Schmitt
trigger, IC20f and gated by the NAND gate
IC18b, which is held open by a high output
on pin 1 of IC19b so that IC18b is only open
when the count is upwards. The output
from IC18b toggles the RS flip-flop made up
by cross-coupling the two NAND gates
IC18¢c,d. The output of this RS flip-flop
drives the LED marked ‘add 10000,” giving
an effective 4% digit capacity and a total
count without ambiguity of 20000. The RS
flip-flop is cleared in the same operation as
clearing the four counter ICs from SW1 via
the spare Schmitt trigger inverter IC20e.

PART 2 — a 20-pin plug and socket con-
nects the BCD data to a second board as
shown in the drawing. The BCD data for
the 10°% 10 and 1 digits is carried direct to
NOR gates 1C23 and 24a and b, so that at a
zero count on these digits the NOR outputs
all go high. The 10? digit BCD count goes to
two separate sets of EX-OR gates IC25 and
26. Each bit of data goes to one input of an
EX-OR gate and the other input of each
gate is tied high or low to V,, or V4 in
accordance with the digit required. The
EX-OR gates compare each bit of the 10?
digit from the counter with the levels
set on the other inputs of the gates and
when these are equal the output of the gate

goes low. The gate outputs in IC25 all go
low at a count of 600, and those of IC26 at a
count of 300, with the wiring to the inputs
as shown.

These outputs are NOR'd in IC24b and
IC27a respectively, and the output from
IC24b is NAND'd with the outputs from
IC23 and 24a in IC28a. Thus when the count
reaches 600 the output from IC28a goes
low, is inverted to a high in IC29b to clock
flip-flop IC30b. Similarly, when the count
reaches 300, IC28b goes low and clocks
flip-flop IC 30a through inverter [C29a.

The Q output from IC30a is NAND'd in
IC3la, inverted in IC33a and inverted and
buffered in the transistor array IC34 to
drive the coil for RLY 2. Similarly, the Q
output from IC30b is processed in IC 31b,
28c to drive the coil of RLY 3.

The gating inputs of IC31a and b are held
high during the down count by the Q
output from the flip-flop IC32a which is set
high by a pulse on pin 19 of the 20-pin plug
from the preset to 900 switch SW2 and is
reset low by a pulse from the zero sensing
logic on the main board from pin 17 of the
20-pin plug. The outputs from IC29a, b, as
well as driving the relay coils, are also
NOR’d with the zero count signal from the
main board in IC33b and used to trigger the
555 timer, IC34 which is wired as a
monostable with a period of approximately
two seconds. The output from the 555 is
buffered and inverted in IC34 to drive RLY
1 for the horn drive. Operation of the ‘clear’
switch puts pin 4 of the 555 momentarily
high and ensures that the timer is always
enabled after the initial power-on of the
clock. The input to the 555 from IC33b is
inverted in IC31c and NAND’d with the Q
output of IC32a so that the horn is disabled
after the zero count and no further signals
may take place. When the counter was first
tested in practice, it was found that, at the
zero count, the flip-flop IC32a was resetting
and closing the gate before the 555 was
triggered, so that the horn did not sound at
the zero count. C14 was added to the reset
input of IC32a to delay the reset pulse until
the 555 had triggered.

It was also found that operation of the
latching and blanking switches at any time
during the count-down sequence was tog-
gling the flip-flops in IC30 and 32, turning
the lights on and off at indeterminate
moments, presumably due to spikes on the
supply lines and C9, 10 were wired across
the supply to cure this effect.

A high on the clear line, or a high at the

zero count, both from the main board via
pins 17 and 18 of the 20-pin plug, or NOR’d
in IC27b and inverted in IC29¢ to reset the
Qoutputs of IC30a,b low disabling the relay
drives. LEDs 7-9 are driven through current
limiting resistors R13-15 from the relay
drivers to repeat the state of the signais on
the face of the clock. SW8 with D1 and R18
was added as an afterthought to allow the
horn to be sounded at any time whatever
the state of the count. B

The 6-volt battery is maintained at full
charge by the built-in mains charger. The
charging voltage is set to 6V9 by adjust-
ment of RV2. i )

“The programmable unijunction tran-
sistor BRY39 (PUT) is used as a re-
laxation osciilator. As the battery voltage
falls the voltage on the PUT gate falls
whilst the voltage on the PUT anode is held
relatively constant by ZDI1, and the PUT
'starts to oscillate when the gate voltage
falls some oV6 below the anode voltage. As
ithe battery voltage falls further, the PUT
itriggers at lower values of anode voltage
and the rate of oscillation increases. With
ithe values shown, RV3is set so that the first
‘odd flash takes place at about 5V2 on the
battery, and at 4V8 the LED is flashing at
2/3 Hz. At this point there is about ten
minutes of useful life left in the battery
before the voltage goes to 4V5 and the
crystal oscillator loses control. As the
whole clock uses CMOS logic, it works
perfectly satisfactorily from fully charged
to 4V8 and no regulation was therefore
thought necessary. The cathode gate of the
PUT is not used and merely left open-
circuit. . _ o

The switches are mounted on the board
at a suitable height so that the buttons poke
through a rectangular hole in the front
panel. o - o

The power supply regulator is mounted on
a home made heat sink on the back of the
case and runs very cool. The relays to drive
the signals are mounted in a separate box
with three 13 amp, three pin sockets on the
front. The signal from the clock is taken to
the relay coils from the four pin socket
on the side of the case. The relay contacts
are rated at 250 volts, 5A,AC and the signal
lights are powered from the mains with a
separate mains lead to the relay box.

The horn is an ordinary air-operated car
horn, the compressor being driven from a
240/12 volt transformer and a 25 A diode.
bridge. Any bright lights may be used for
the signals.
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RESISTORS %W 10% 1C28 4023
R1-6 1™ PARTS LIST IC35 555
R7-15, 18, 51 369R Q1 BC184L
R16 0OR22 2.5W W/W Cc8 4u7 electrolytic Q2 BRY39
g} ; %ESR c11 100u electrolytic D1 0A202
i D2, 3 1N5401

R20, 21 18k FOMIEONBUCTOR 201 BZY884V3
R22 100k ’IC316 4510 LED 1-10 0.2in. red
R23-50 82R 1c7-10 4511 Diode Bridge 200V 2A

' 11-14,34 . is- Regulator LM317K
POTENTIONMETERS I.C 143 tFé?gr?;Zy1 09 transis Displays tin. common amode
RV1 500k miniature cer- IC 15, 16, 24, 27 4002 =8
, 5 met trimmer IC17 4012 MISCELLANEOUS
RV2, 2k2 miniature cer- 1C18, 29, 31 4011

A ' o CXo SW1-8 SPST momentary n.o.

met trimmer :g;g 21,30, 324%2 1036 12V, 20VA transformer, 3 off 6V 4100hm coil,

CAPACITORS 122 4050 25_0V 5A contact relays, 6V 1.1Ah sealed lead
C1-6, 10, 12-14 100n polyester 1623 4078 acid battery, stripboard, plugs, sockets, etc,
7.9 10n polyester IC25, 26 4070 case tosuit.
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20 x 20 WATT STEREQ AMPLIFIER y
Viscount IV unit 1n (e ak simulate cabinet Silver himsh rotary controls and Aunlo MuDuLEs I “ === “

i

pushbutions with matching fascia. red muns ndicafor and stereo jack

socket Functions swalch lor mic magnetic and crystal pickups. tape funer
and aunhary Rear panel leatures two mains autiets DIN speaker
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. “>:] CURRENT CATALOGUE &,

30x30 WATT AMPLIFIER _,__.-—-«"'""fn PR";E [ i
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£29.00 7% SEE OUR PRIGES
- 4
SPECIAL OFFER PACK 1 2xLP1173 10w RMS oulput power audio
amp modules. + 1 LP1182/2 Stereo pre amp for
: d I
30 x 30 WATT AMPLIFIER KIT e B R PR £4.95
with BSR P200 belt drive pep £1.00 ACCESSORIES
Suitable mains power supply parts Two Way Speaker Kit

dECk and S}hUI’E £5 5 0 0 0 PACK 2 2x LP1173 10w RMS outpul power audio consisting ol mans translormer. bridge  Comprising of two 8" x 5" approx
M75 cartndge. +p&p £5.00 amp modules + 1 LP1184/2 3tereo pre amp for rectilier, smoothing capacitor and sel 4 ghm bass-and two 3% 15 ohm mid
pap : magnefic. ceramic and auxiliary inputs of rotary stereo conlrols tor ireble. 1ange tweefer with two £3 95

b ‘ illus (;lf: ;:“85 £ 7 45 bass. volume and balanulego o2 citos] t 3.3 3
L]
EMI SPEAKER BARGAIN : /L AVAILABLE ALSO TO PURCHASERS OF. THE 10 + 10 AMPLIFIER KIT plus (150 pho plus €150 pp
’

Slereospau 350 kat Sy‘mm consists of

13" x 8" approx wooler with rolled

surround; ;D" ap;o: Audax tweeter. 1 0 + 1 0 AMPLIFIER KIT

crossover components and circuit An opportunity 1o buy a 10-watts per chanpel stereo

diagram. Frequency response 20 Hz amplifier kit which s suitable for use with a ceramic

10 20 KHz Pov.er handing 15 watts RMS

20 watts max i cartndge The amplihier utihises proven Mullard modules and
1s avallable at a very competitive price The amphiher kil
comes complete with instructior:s and mcludes a Mullard
LP1183 stereo preamplifier modute, two LP1173 power

amplifiers with integral heatsinks, a power suppiy.

2obel networks. tront and back mounting panels, a fimished

fascia panel. all control potentiometess (bass, treble

volume and balance). switches. nput, output and heedphone

k\%‘&\

8 chm impedance

f-14.95@ @

Per stereo pav
+ £3.40 p&p as

Bsn Pznn s sockets, wite, and an easily assembled wrap around cabinet

Beli drive chassis turntable unit semi £24 95 to house the imshed unit

automatic. cueing device p&p £255 » Size approximately php £2 05 E‘ ‘ 95
A0.C GLM 30 Mk Ill Magnetsc Cartridge 9% x 8" x4 *

o £1.75 BARGAINS FOR PERSONAL SHOPPERS

50 WATT MONO

LED 5 tuncion men s digetal watch 01SCO AMP
Manual single play stainless steel imish £5-95
B s record dech with avto LCD 5 tunction men s digrtal warch f 95 £29-95 2
teturn and cueing lever litted wilh sterec stainless steel fnish 6 Sue approx 134" x 5% x 62 S
| ceramic canndge 2 speeds with 45 (g LCO 8 function CHRONOGRAPH men's digital £12.95
e e I ST ho':' watch. stainless steel Linish ’ 50 watts rms 100 waits peak output Big fteatures include two disr
i cacecelse 22 POCKET CALCULATOR. With LEO display, memory mputs, both for ceramic cartndges. tape inpul and microphone input
OuRPRICt £1 0'95 g and percentage key £2.95 | ievel minng controls fitted with integral push-pull switches Independent
3 T e e, v
1 “ - AM/FM OIGITAL CLOCK bass and trehle controls and master volume
Al 4
GARRARD DECK RADIO  Accurate 4 Ogit

MODEL CC 10A

; . Electronic Clock with /" LED | 4
& display Buuer and

Record changer with cueing device snooze imet 70 & 100 WATT
hitted with stereo cesamic cartndge
ready 10 11 1nto your own phinth £11.95 ".l\l g?:)?m?lsco AMP
£7. p8p £200 Suze 127 x 8% y IRTEYCID
95 125 Watt Power Amp Module £1 395 Brushed alumnium
SANYO Nyc/cad battery, with tascia and rotary controls
mains charger equivalent in Mains power supply for above unt £3.50 Five verticat shide controls. mas ter volume
size and replaces 4 SP11 MULLARD Buit power supply £1 50 tape tevel mic level, deck leve! PLUS INTER DECK FADER
w;e batts Suze 3%"x 14" DECCA 20w Stereo speaker kn compnsing . ';v p;vlnc! gnﬂuamdp:h:nge :von; vecomlueci No 110
x 2" approx 28" approx bassunis - 237 appros o 2. or vice versa Pre tade tevel cont ol 70 watt
. Iweeles iC LFOSSOvers £20 00 ('PFUVIEIS YOU ear next drsc be'hml tading 140 watrpeak £57
Vln[nMASIfR Suﬂ!l Score Ty Game win meter monitors oulpul teve! p&p f4 Du
£7.50 £1 50p ) GRED RN £1 495 Output 100 watts RMS 200 watts peak 100 waut £55
PORTABLE RADIO/CASSETTE RECORDER. AM FM wib clotk
W MW SW VHF mains:battery operation
] BARGA'N FOR e £41.95 For personal shoppers only
VIDEOMASTER COLOUR

PERSONAL SHOT TV GAME

——
‘ DUO Il SPEAKERS
SHOPPERS ONLY |5zt o o CR==—

Altone UA4 Flaws MAINS OPERATED  gpporTuniTy AT £9.95 oNtY ( apprax. wosler and 2% approx.

Stereo System twester. 45 to 1500 rz. (mpedance 8

Features 8 watt total gutput. Full size BSR manual turntable

ohms. Power 15 watts AMS.
with cueing and auto return Socket tor tape in and out and n T v c 20 watty max. Per sterao pair
stereo headphones 8
g complete with speakers m £17.00

Micro Cassette Recorder FOR PERSONAL SHOPPERS ONLY
ket see home o offce use o JFEE]| 325 EDGWARE ROAD, LONDON W2 | "syeppo RADIOGRAM CABINET

Battery operated fluorescent et 21E H'G'}C%JEIEOEI, 'A(ET(I'IN W3 6NG Finished in a natural teak veneer with opening top.
. Bl R L BLOCULLD Easily modified to accommodate stereo equipment of
camping lamp. ALL PRICES INCLUDE VAT AT 12%% q

Runs off 8 U2 batteries. £4 50 All items subjsci te availability. Price correct al 17/5/79 and subject to your choice. Pace £1 095
B

change withoul notice. Size approximately 47" x 15%" x 15"
ize approximately

Parsonal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday  ACTON: Mail Order only. No callers GOOOS NOT DESPATCHED OUTSIDE UK 1
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OUR 1979 CATALOGUE

including the first edition of

Citronic MM313 Mixer

Ideal for the DIY enthusiast buitding up a
complete disco system 4/6 ch mono. inc,
LED indicators, connections via phono
sockets at rear. Bargain price. including
PSU £84.24.

STOP PRESS RAM

2102A-2

. 1024 x 1 250ns
Latest low prices £1.19

Fascinating new items 16 for £16.96
Special offers —

a bargain on their own
Lowest prices ever for

The ulfimate
range of speakers

We carry a good selection of

high quality chassis for the DIY

L seaker constructor: 12 or 15"

‘ Bass speakers and Dual Concentrics,
Exponantial horns from £13.77,

b 1 or our fabulous Piezo Horns which
handie a 5K—20K frequency range

LJ inany PA system up to 100W (No X

Projectors  come and see our soecistiy
selected projectors from £42.12 (Squire Multi-
fect 150) 1o £94.50 (Tutor 11E}

plus the widest array of projector
sttachment and effects that you'll
ever 588 ON continuous demonstra:
tion -

LR S R b

ad) and
g:::‘requlr ) and cost anly £6.18. T ' bl TTL
N urntables
ROpENGhtS ... erecr ot iscon 7 o e S Free 45p worth of
long. Mul connectors. 4 ch | i
£43.50 ine pock of spare b A e o vouchers
f i . F.
Buigin Octal plugs and exarmple the new BSA P200

belt drive. ONLY £28.12

SOCKEIS  Thore's slways hundreds of
Bulgin Octal nwltiway plugs and sockets in stock .

o Poer Sauira's. Esth pla reteq Many disco accessories
l 6A. Perfect for your Sound to
Light System. P552 SOCKET .£0.65 All Roger Squire’s shops have a service department
which carries large stocks of DISCO SPARES &
ACCESSORIES.

P55Y PLUG £1 94

CATALOGUE
40p

Multiway Cables

4 core (6A] 59p/metre
5 core (6A) 73p/metre
6 core {6A) 86p/metre

ALL SHOPS OPEN TUE-SAT_
LATE NIGHT WED.

| | | GHROMASONG electronics

DEPT. ETI 8, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
TELEPHONE: 01-883 3705/2289

38
B -7y e :g:;o o\ %e;\ g3 1":: Ma‘?a;:\v\ew\“s‘ s 'Y o R D E R
gl 5 VB ETER o SN 0N 00 ot ‘ USE OUR
. 33 | 4
W

P o Y aeC (an 9
= o0 0% 1 cnE GOV e e BT 0 :
f{\.Q“ st pa¥ oL s | RING’ LINES
N i Tl i 4 VAT INCLUSIVE PRICES. P&P 25p
OPTO/ LINEARS 1443 40p | 74165 55p | 4048 50p | BCI49 9p | BFI73 20p | TIPI3C  90p
B (o) 8p | DISPLAY 710(N  30p | 7444 GOp| 74166  75p | 4049 25p | BCIST  1op | BFf78  25p | TIP34A  65p
2N5777  s0p | 741-8 22p | 7445 64p | 74173 80p | 4050 25p | BCI58 10p | 8F179 24p | TIP35A  230p
0CPT1 70p | 747C-14  45p | 7446 50p | 74174 60p | 4066 35p | BCIS9 10p | BF18D 23p | TIP3BA  290p
VERO BOARDS (0.1” Copper) 0RP12 70p | 74BC-8  40p | 7447 50p | 74175 55p | 4069 12p | BCI6B 12p | BFI18} 18p | TIPAIA  70p
25" x 5" s1p | OL704  100p [ CA3011  Bop | 7448 50p | 74176 50p | 4070 12p | BCIT0 8p | BFI182 30p | TIPA2A  70p
3757 x 5" g0p | OL707  100p | CA3018  8Op | 7450 10p | 74177 50p | 4071 12p | BCIT1 11p | BF183 23p | TIP2955  65p
125" & 2" CA3028A  85p [ 7451 12p | 74180 80p | 4072 12p | BCI72 11p | BF184 20p | TIP3DS5  55p
) LEDS CA3036 120p | 7453 12p | 74181  110p | 4073 16p | 8C173 4p | BF1B5 23p | 2TX108  12p
RESISTORS [ watt) Red 9p | CA3046  65p | 7454 10p | 74182 45p | 4081 14p | BC182 10p | BF194 10p | ZTX109  12p
10 chm to 1 Mohm 1P | Green 13p | CA3054 110p | 7460 14p | 74190 65p | 4082 14p | BCIB3 10p | BF196 10p | ZTX300  15p
Yellow 13p | CA3080  70p mu 20p ;419; 70p | 4086 60p | BC184 10p | BF197 10p | ZTX500  15p
; -125" Clip 3p | CA3I40E  60p 2 20p [ 7419 55p | 4510 60 BC186 19p | 8F198 18p | 2N706 13p
e e sp | 27 Ciip ap | W3DIAN 28p | 7473 20p | 74183 60p | 4511 70p | BC187  28p | B20D  28p | oN1I31  21p
LM308N  64p | 7474 22p | 74194 55p | 4516 65p | BCL207 10p | 8F224 18p | 2N1132 24p
LM3IBON  70p | 7475 25p | 74195 50p | 4518 65p | BC212 10p | BF257 8p | 2N1302  38p
POTENTIOMETERS (carbon) LM3BIN 110p | 7476 25p | 74196 50p | 4520 65p | 8C213 10p | 8F258 8p | 2N1304  S2p
1 Kohm to 2 Mohms log/linear 22p NESS55 25p | 7480 I5p | 74197 50p | 4528 80p | BC214 10p | BF259 12p | 2N1305  29p
DIBDES NE556 60p | 7485 60p | 74198  100p 80237 12p | BFR3Y 24p | 2N1306  36p
BY127 10p | TBAB4L-B11 7486 20p | 74199 90p | TRANSISTORS 8238 15p | BFR4D 24p | 2N1308  48p
GERAMIC CAP (50Y) 0A47 8p 200p | 7490 25p AC126 17p | 8301 22p | BFR7Y 24p | 2N1613  22p
22pF 1o SOnF 3p | 0A9l 8p | T8ABD0  70p | 7491 30p | cMoS ACi 27 19p | BC303 24p | BERBO 26p | 2N1711  22p
0A200 6p | TBABID 100p | 7492 30p | 4000 12p | AC12B 19p | BCA2B 17p | BFX29 25p | 2N1893  30p
) DAZ02 %p 7493 25p | 4001 12p | 128176 BC338 17p | 8FX30 14p | 2K2217  30p
POLYESTER CAP (250¥ 1N4148 p T 7494 50p | 4002 12p | WP 42p | B8C547 11p, | 8FX85 28p | 2N2219  21p
01,.015. 022, 033, .047. 068, 1w 5p | qyas sp | 7400 10p | 7495 40p | 4006 78p | AC141 24p | 8548 tip | BFXB6 24p | 2N2369  15p
.15..22, 33 uF 6p | IN4001 ap | 7401 10p | 7496 40p | 4007 14p | AC142 25p | 8C549 11p | BFXBT 20p | 2N2484  22p
A7, 68 uF 12p | 1Na002 ap | 7402 10p | 7497 120p | 4008 64p | ACISI 25p | BCSS7 11p | BFY50 19p | 2N2005  22p
| uF 15p | 1n4003 5p | 7403 10p | 74100 70p | 4009 30p | AC153 29p | 8CYA0 55p | BFYSI 19p | 2N2906  15p
2.2 uF 200 | 44004 6p | 7404 12p | 74105 40p | 4010 40p | AC1T76 18p | BCY34 66p | BFY53 12p | 2N2007  20p
1N4005 7p | 7405 12p | 74107 22p | 4011 12p | ACI87 20p | YS9 25p | BSX19 18p | 2N2026  10p
IN4006 8p | 7406 20p | 74109 30p | 4012 12p | AC1BS 20p | BCYTD 14p | 8Sx20 20p | 2N3053  18p
ELECTROLYTIC CAP 25V IN4DODT gp | 7407 24p | 74110 46p | 4013 30p | ADI49 59p | 8CYTI 16p | BU205  130p | 2N3054  Sop
1 uF Io 47 iF 6p INS400  13p | 7408 12p | 74118 75p | 4014 75p | AD161 I5p | 80115 44p | 8U208  150p | 2N3D558 S0p
68 uF. 100 uF TP | INs401  14p | 7409 12p | 74121 25p | 4015 50p | ADI62 35p | 80121 80p | 0025 76p | 2N3702  11p
190]iR 8 | 5402 ysp | 7410 12p | 74122 30p | 4016 30p { AF114  21p | 80123 g0p | 0C28 86p | 2ZN3703  11p
220 uf 9 | jysa04  20p | 7411 15p | 74123 40p | 4017 50p | AF118 30p | 80124 100p | OC35 86p | 2M3704  11p |
330 uF 1p 1412 15p | 74125 35p | 4018 55p | AF125  22p | 80131 35p | 0C7] 8p | ZHAT0E  11p
470 oF 14p 1413 25p | 74126 35p | 4pi9 40p | AF126 22p | 80132 3sp | 0C72 32p | 2N3707  Mip
1000 uF 22p 1414 45p | 74132 45p | 4020 50p | AF127 22p | 80135 35p | 0C84 42p | 2N3TI0 11p
7416 24p | 14141 45p | 4021 73p | AF139 34p | 80136 asp | TIP29 asp | 2N3711  11p
VOLTAGE 7417 24p | 74142 180p | 4022 50p | AF186 50p | 80137 40p | TIP298  40p | 2N3772  150p
REGULATORS 7420 12p [ 74145 50p | 4023 l2p [ AF238  43p | 80138 38p |TIP30  35p | ZWITT  280p
3208-05  40p | 7421 20p | 74150 65p | 4024 45p | ASY54 33p | 80139 38p. | TIPIDB  40p | 2N3B66  80p
) BRIDGE 3204-24  40p | 7422 15p | 74151 45p | 4025 12p | ASYS5 33p | 80140 agp | TIPAI 40p | 2ZN3904 - 15p
DIL SOCKETS RECTIFIERS 7805 60p | 7427 18p | 74153 45p | 4027 30p | BCIOY 8p | BFI1S 18p | TIPA2 40p | 2N4061  12p
8 pin 1op | 1A/50v  22p | 7812 60p | 7428 25p | 14154 65p | 4078 45p | 8C10B 8p | 8FI167 28p | TIPI 60p
14 pin 12p 147100V 24p 1815 60p | 7430 12p | 74155 45p | 4029 50p | 8C109
16 pin 13p | 1A/200V  27p | 7818 60p | 7432 16p | 74156 40p | 4030 30p | BCII3
18 gin 18p 147400V 32p | 7824 60p | 7423 28p | 74157 40p | 4035 g9p | 8L117 Add 25p for php
22 pin 22p 24750V 34p 7905 80p | 7437 16p | 74160 55p | 4041 73p | BC11Y
24 pin 24p | 2az100v  38p | 7212 ! 8op | 7438 17p | 74161 50p | 4042 54p | 80140 DEL‘I’A TECH & co
28 pin 28p | 2A/200V 44p | 7915 80p | 7440 10p | 74162 55p | 4043 60p | BC142 o
40 pin 40p | 2A/400v  48p | 7918 80p | 7441 46p | 74163 50p | 4044 70p | 8143
w02M 25p | 7924 80p | 7442 40p | 74164 60p | 4047 a0p | BC147 62 NAYLOR ROAD, LONDON, N20 OHN
WoEM 3zp All prices VAT inclusive
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SEE~one

D.C POWER SUPPLIES

Now, like Intel, Motorola and National you can buy

Power-One open frame power supplies and enjoy

quality and reliability at LOW LOW prices. Over 70

different models to choose from including floppy

disc drive supplies as well as single, double, triple
and quad output.

. Single Output
g; B @ 5V a12.7A w/OVP £18.50
)] fa¥ry o e 5V at5.4A w/OVP £41.50
¥ 12V at 6A £87.50
‘ 15V at5.4A £67.50
Dual Output
Floppy Disc Drive
s I- £12t0 15V at 1.5A £41.00
upplies +181024V at0.4A £32.50
— with connectors and cables for 4+ 5V at5.4A w/OVP £78.00
Shugart drives if required.
CP-249 — drives one mini drive £33.00 A
CP-223 — drives two mini arives c80.00  Triple Qutput
CP-205 — drives one Shugart SAB00
or equivalent 8°’ drive £58.00 5V, 9-15V, -5, -12, -15V at 1.8A to 10.8A
CP-206 — drives two SAB00 £78.00

From £41.00 to £137.00

Discount available to bona-fide educational establishments. Quantity
discounts start at five units. Trade enquiries weicome.
Send large SAE for full catalogue and price list.

COMPUTERS LTD.,

Y
7 /} 24 133 Woodham Lane, New Haw, Weybri
'{/ 't 7 KT15.3NJ. Telex. 8313487 o V" voridoe. Sumey
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Our new catalogue lists circuit boards for all
your projects, from good old Veroboard through
to specialised boards for |Cs. And we've got
accessories, module systems, cases and boxes —
everything you need to give your equipment the
guality you demarid. Send 25p to cover post
and packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
industrial Estate, Chandlers Ford, Hants. SO5 3ZR

\_ Telephone Chandlers Ford (04215) 2956 /

Extracts from our lists, which are now available, of Equipment, Components etc THAT MUST BE SOLD.

TEK scope 545A with H plug-in . £125 ea.
TEK scope 545A with CA plug-in” ‘£175 ea.

H.P. scope 175A 50MHZ Dual trace
B . .. £175 ea.
Single Trace 9o - £125 ea.
SOLARTRON CD1014 6 MHZ Twin Beam
ey oG £90 ea.
SOLARTRON CD1400 15 MHZ Twin Beam
N e o ... £120 ea.
Telequipment D33R 6MHZ Twin Beam
o . 8- Ca ... £80ea.
SOLARTRON CT316 6MHZ Single Beam
B . £47.50 ea.
Ex-Ministry CT52 Smali. Single Beam
L ..e........ £37.50 ea.
WAYNE KERR Universal Bridge CT375
£75 ea.

MARCONI} Wave Analyser TF2330

o . . . £500 ea.
MARCONI Audio Oscillator TF1101 20HZ-
200KHZ . . £45 ea.
ADVANCE Signal Generator J1A (CT433A)

£35 oa.

MARCONI Valve Voltmeter TF1041C
. £30 ea.
NOISE GENERATOR CT410 — covers
audio to VHF £8 ea.
DIGITAL EQUIP. CORP. Disk Drives (Fixed)
.- £160-0a.

Carriage all units £4 ea. V.A.T a1t 15%

10Way Malti Calour Ribbon Cabia. Mew 40p par metra PSP S0p

STEPPING MDTORS B/12 pasitien with aditienat where the reta i3 calls. Oevise can be
azed 2z 2 tacho. Oiagram supplied. WKI actuaily wark on 5 veits. 12/24 racommended.
£1.50 ea, PAP 759. Reduction Iar qaality.

RAMO DISCHANGE capaciters Satd 4KY. £5 ea. PP £1.50.

GEC UKF 4 betisa taner £2.50 aa. PAP B5p.

BIG IMCH Metar |10V AC 3rpm 50 cycln — wery smail. SOp oa. P&P 505

CENTAUR §15¥ FAKS. Braad Mew 4.5 X 4.5 x 1.5, £4.50 aa. P&P 75p.

EX Used Eqmipment — tesied $0p 2. PAP 75¢.

POTTEA & BAUMAELD TIMER RECAY 115V AC Heavy dety 2 pela c/a with 2 sacond dalay.
Changs A & C ter differont timing S0p aa. PSP 25p.

CONTACTORS Heavy Duty 24V AC/0C 5 make. £1 aa. PAP 359,

BEC UHF/VHF 6 battea tsner £4.50 oa. PSP £1.

CAPACITORS 500p¢ 6 KY 20p ea. P&F 159,

SMITHS amcapauiated tramsistorised MIDIBLE WARNING DEVICES 4V-12V Can ha drivan
from TTL 35p ea. P&P 25p.

DIGITAL 24 HOUR CLOCK with bailt-in alarm as wsad In BRAUN Dightal clocks. Silen]
runaing. Larga Hluminatod anmar iz, AC malns. $iz0 6% x 2% x 2%. ONLY £3.75 oa.
2.4

S31A PHOTOMULTIPUIER i stalalsss el contaisar with windew 1ad huitt is rasistor
aetwork £2 a. PSP £1.

SUDER CONTROL SO0K Lag Single tracx campiota with knab. Leagth J%in. 25p ea. P&P
2

]
RANCO 250V 164 THEAMOSTATS with Coatrol knebs catihratad 50-200 dagras F. £2.50
ea PRP L1,
SOLID STATE UHF TUNERS 38 mcs. £1 ea. PEP 759.
GROUZET/MURTEN 4rpm syncrosess waters |15V. With dalachabla gaarbox 30p ea.
P&P T

SRAND REX Bisa wira wrag 30 metras for £1. P&P 259. Sin. SOLI0 RUBBER RINES [lin.
412 rubber] Koop tha kids or dog) happy. 4 for £1 ea. PAP £1.25.
TRANSFORMERS

AUTD 240¥ lapei 115V 1 Amp sutpet £1.25 oa. PAP £1.25.

240V impul Soc 6Y 1,664 Size 2% x 2 X 2in. Good quaiity £1.50 ea P&P £1.

2407 tapwt Sec 12¥ 0.92A Size 2% X 2 x 2in. Geed qaality £1.50 ea. PAP £1.
240V lapst Sec 12V 100MA Siza 60 > 40 X 42 mm. ea, PSP 75y.

240V Impuri Sac 12-8-12¥ 50 MA. 8iza 53 x 45 x 40mm £1 @2, PSP 7Sp.

SEMICONOUCT ORS
EXY
1M3083; 1344
A1 Sp oa.
BC147: BC1488: BLIST; BC158; BLIBAL: BC23T: BF197: 0ASO OADI; BAISH: BAZAY;
103 1.3V Zaser.

.-

TIP3): TIPATA; TWPA T 2N5296: AF139: TTX341.

BY127-10p; BF181-20p: B0239-40p: BO241-40p; MJEI4LAT 40p: BD222-50p:
BDZ33 & BOZM Comy pair Z5W — 80p per pair or 50p each.

Roguiater TBABZS §-20¥ Ia-5Y sut J0OMA. T05 Cae. S0p ea.

8F256C-20p.

FHD10 7 sagmest dispiay 8.15in. 40p oa.

Intograted Circaits .
149 TLHS1 7p
74838

74502

Materola Dual is Line 6 pin Opto Cowpler 50p ea.

m}ﬂ} 4K RAMS STATIC 5 Vol Coramic €4 0a.

Tolephosss. 706 atyla Black or Groy E8.50 ea. 746 style Black or Gray £7.50 ea.
Oider style Black £2.30 ea. Pextaga £1 sack.

Mimiman arder £3 vains of goods. Pustage & VAT @ 15% mex: be added b0 ail ordera.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2pm-5pm Monday to Saturday incl.
BARCLAYCARD (VISA) and ACCESS taken. Official orders weicome.

GCHILTMEAD )

NORWOOD ROAD, READING

TEL NO. READING 669656

(2nd left passed Reading Tech College in Kings Road then first right — Look on right for door with spoked wheel)
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MORE SCOPE FOR
YOUR MONEY _

SPECIFICATIONS ELMAC
ELECTRICAL DATA 4" SCOPE
VERTICAL AXIS (Y) Deflection Sensitivity — 100m
V/division. Bandwidth (between 3 dB points) — DC —
S5MHz. Input Attenuator — (calibrated) — 9 step 0.1
0.2,05.1,2 5,10, 20, 50/div. Inputimpedance — 1
Mea /40 pt inshunt Input Voltage — Max — 600V P.P.
HORIZONTAL AXIS(X). Deflection Sensitivity —
0.400mV/division. Bandwidth (between 3 dB points —
1H2-350KHz. Gain Control — Continuous when time
bases in EXT position. Input Impedance — 1 Meg. Input
Voltage — Max — 500V P.P

TIME BASE. Sweep Range (calibrated) — 100msec / div
to 1u sec/div in 5 steps. FINE Control — Variable
between steps — includes time-base calibration posi-
tion. Blanking — Internal — on all ranges.
SYNCHRONISATION. Selection — Internal external.
Synchronisation Level — Continues from positive to
negative.

POWER SUPPLY. Input voltage — 115/200V AC*+
10% at 50/60Hz Power Dissipation — 18W

CRT DATA — 4in. — tlat face, single beam. —
Maximum high voltage — 1.5kV. — Fitted with 8x10
division blue filter graticule.

PHYSICAL DATA Dimensions — 15cm(h)x20.
Scm(wix 28cm(d) Weight — 4 3Kg(approx.) Stand — 2
position flat-and inclined Case — Steel, epoxy enamel-
led. Front panel — Aluminium enamelled epoxy pfin-
ting {As recommended by ETI)

Cu'h with order Test loads available £2.050
€109 (+ B8.72 VAT + Barctay and Access
£2.08 Carriage

DMHz Scope with 5 x Magnitier for £147.95.
11.84 VAT + £2 carriage)

"‘%_
-
§ t’ 3106C
- ' 5 CRT
Q SAE for
T further details
\
‘ As recommended
by Practical
Wireless

10mV 10 50V /emin 12 calibrated steps.

0.5 uS 1o 0.1 Sec/cm sweep range in 6 calibrated

steps plus 12.1 Vernier

Magnifier x5.

Fully automatic trigger

DC to 2 MHz horizontal bandwidth

Rise time on 35ns

Time base range from 0.5us to 10ms/cm in 6 steps

Flat 8x10cm display with graticule on blue filter

Smallest sub-division 2mm

@ Fastest sweep 100ns/cm with magnifier.

Sensitivity: <<1 cm deflection 10 Hz to > 15MHz LF

trigger extends below 5 Hz with 2 cm deflection. Trigger

circuit locks to the mean value of the displayed

waveform. It will lock to almost any waveshape

including sine, square, triangle, pulse and TV video

signals. When no signal is present to repetition rate is

below 5Hz the trace free runs producing a bright base

line. Company orders welcome by phone and Telex.
6MHz OSCILLOSCOPE 31068

Similar in appearance to 10 MHz ‘scope. SAE for details.

Function Generator @ £150 + VAT, sae for details.

o, e A
ETCH RESIST TRANSFER
KIT SIZE 1:1 ]

Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
‘Connectors {5) 4 Lead and 3 Lead and
iPads«(6) DILS (7) BENDS 907 and 130°
(8) 8—10=12"T.0-5. Cans {9) Edye
Connectors 0.15 (10y Edge Connectors
0.1.(11):kines 0:02 {12):Bends-0.02 (1 3)
Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white: Size of sheet 12in x 9in. Price £1.

‘GRAPHIC TRANSFERS
WITH SPACER
/ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Y%in kit or '%in kit. £1
complete. State size.

All orders dispatched promptly.
All post paid

Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT.ETI 8
46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

SINCLAIR PFM 200
FEATURES include ’
Resolution to 0.1Hz and
sensitivity to 10mV. 8-digit
LED displaying frequency
range of 20Hz to 200MHz.
Xtal time base accurate to
0.3ppm /~C at 10ppm/
year and all this in a pack-
age welghmg |usl 6oz. and
6.2°" x 1.25"". Adaptor
£3.20. Padded case £3.20.
PDM3S £29.80
UK microvision £€90.24

DM350 £96.76
DM450 £68.08
PFM 200 £52.00
DM235 £49.40

Boris Microprocessor chess game £178
Boris Diplomat @ £95.00

Chess Challenger 7 @ £95.00

Chess Challenger 10 @ £154.00

S.A.E. for details.

KRAMER & CO.

9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment

86

PLEASE
MENTION

ETI

WHEN
REPLYING
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ADVERTS

Gar Audio

Manual
Mw/LW

Full medium and long wave tuning. Com-
plete with speaker and mountlngs Suitable
for positive or negative chassis. Latest

model. £ ' .00

£9.95 .

Post

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only

Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model is discounted else-

where at £50 up El 0"0'

£39 95; Post

Stereo
Speaker Set

Suitable for above
stereo unit. Good quality
in surface mounted

; ned  (pair)
casing, BW nominal, 1
8W peak. < 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£1.60 + 30p Post

Metal Detectors

- Treasure Tracer Mk Il

i The original Treasure Tracer. Sales
i

o9

£3.95

exceed 7,000. 5-transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-built
search head.

Kit: £17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

g * Induction Balance Model
;

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model’s normal price is
£39.95!

£22.95 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press.
Callers by appointment only please.
Send s.a.e. for illustrated leaflet

Minikits Electronics Ltd.
, 6D Cleveland Road
S. Woodford
London E18 2AN
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PROJECT

AUDIO DISPLAY

Kinaethetic kicks with scintillating new display which puts your music on show to the
world. A superb ETI Project Team design.

SO MANY electronic projects rise
phoenix-like from the smoke of the
soldering iron and when shown to
family and friends are greeted with
looks of blank amazement and the
inevitable question, ‘I'm sure it's
very clever, but what does it do?”

It is easy to understand how many
projects can be confusing and
uninteresting to a non-technical
person. This attractive project is
simple in operation and yet
sophisticated in the effect it produces
and will be enjoyed by anyone with
an eye and an ear to spare.

Small Is Beautiful

The SCINTALITE LED audio display
translates the dynamic flow of sound
into a visual analogue. The circuit
follows eonventional lines with the
input signal being amplified and
filtered to extract the upper and lower
frequencies. The outputs from the
filters are then rectified and the peak

and mean DC levels detected and
made available at the ‘'mood’ switch.
Operation of this control allows the
relatively fast peaks of the music or
the more slowly changing levels of
the overall sound to control the
display.

A novel feature of the display is
the ability to produce a moving dot or
bar of light. The upper frequencies
are displayed using both techniques
and the circuit switches between
them as the input level rises and falls.
The lower bass range is always
displayed in bar form.

As can be seen in our photos the
display is based on a pentagon and is
about six inches in diameter. The
upper frequencies drive five spiral
arms of ten LEDs each and the bass
frequencies are displayed on ten
shorter straight radiating arms. There
is also a circle of ten LEDs whose
brilliance is controlled by the overall
input signal. -

Tripping The Light Fantastic
Scintalite can accept input signals
from a wide variety of sources. Its
sensitivity is variable from about five
millivolts to five volts. Although
designed primarily as an audio
display, any input voltage within
specified limits may be used to
control the unit by replacing the
input capacitor with a wire link. In
this way, Scintilate cou!d for example
form the display device for a
bio-feedback system. in such an
application it should be noted that,
except for very quickly changing
signals, only the bass section will
give a display and, as half-wave
rectifiers are used, a negative going
input signal is required owing to
signal inversion in the first amplifier.

Construction and Use

The unit is assembled on one PCB
with a separate power supply. The
PCB holds all the signal conditioning p

2
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Fig. 1. Bass and treble signals are shown in the graphs, top and above respectively. At
point 1, with a lot of bass and very little treble, pattern 1 of LEDs fight (shown left), and
30 on. Thus the pattern of LEDs changes, with the changing mixture of bass and treble
frequencies.

circuits, the LED driver chip and
associated multiplexing circuitry and
the display itself. Owing to circuit
complexity, especially of the display,
a double sided PCB has been
designed. Use of our PCB will greatly
simplify construction. :

As the LEDs are wired in series, it
is necessary to pre-select them or you
may find that some will light very
dimly or not at all. Use of a matrix
board such as S-DEC or Proto board
makes this job very easy and it
should present few problems. In any
case, the eye is very tolerant of
individual differences in LED
brilliance when they are assembled
into a cohesive display.

The selected LEDs shouid be
mounted on the board first. Note that
some will be soldered on the top
surface of the board. Then solder all
the links in place and mount the I1C
holders, resistors and capacitors.
Flying leads should be taken from the
driver chip to the LED display. Check
the connections carefully against the

circuit diagram and overlay. Next,
insert the display anode driver
transistors, Q1, 2, 3, 4, as shown in
the overlay. Finally insert IC's 2, 5
and the driver chip IC1. ICs 2and 5
are CMOS chips and the usual -
handling precautions should be
observed. Power can now be applied
to the circuit and a voltage of up to
five volts applied to the switch sides
of resistors R12 and R25 located
near the mood switches. The display
should now illuminate.

if all is well, disconnect the power
supply and insert the remaining
components. Then re-connect the -
supply and apply an audio signal to
the input and adjust RV 1 until the
display operates over its whole area.

That completes construction. A
feature of our display which
has a very novel appearance is the
use of flock paper fixed over the PCB

.and tinted perspex to cover the

completed unit which, used in the
right setting, assures complete
kinaesthesia.
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ROQJECT; Audio Display

NOTE: ALL INTER—CONNECTIONS
ARE SOLDERED UNDER SIDE OF THE

PARTSALIST

RESISTORS all 4aW 5%

R1,5,15 1m
R2, 3,16 47k

R4 1k

R6,13,19,20 - 15k

R7 33k

R8p 10, 21,23 100k £

R9, 22 100r FLOATING LE
R11, 24 220k 20g DEREDUN
R12,17,18,25 10k !
R14 10m
R26 2k2 To Pin 16 1C1 .
R27 680r :
R28 1k

POTENTIOMETER
RV1 1M submin preset

L 4
" YO COMMON ANODE ~
STBAIGKT RODS

CAPACITORS se
& | Insgugoor

10n polyester

Cc2 10u electrolyic
C3,4 3n3 polystyrene
C5,6,10, 11,12 10u tantalum
c7 1u tantalum

c8 100n polyester
c9 47n ployester

R12 MOUNTED ON
R25 UNDERSIDE OF
PCB

SEMICONDUCTORS

IC1 LM3914
IC2 40168
IC3 LM324
IC4 741
IC5 CA3140
IC6 430938
Above: Component overlay for the Scintellate Audio Display
Q1.3 BC214L unit. Note that this PCB is in fact a double sided board, but that
Q2. 4, BFX 88 for clarity we have only shown one side of the foil pattemn.

D1,2,3,4,5,6,7 1N4148
12v ov 12v

LEDs 0.125"
MISCELLANEQUS

PCB
SW1, 2 SPDT
PSU is shown here. This can be any + 12V supply rated at
250mA or over. Design of this is not critical, but ripple should be
low.
-V +Ve o
BUYLINES e
12 1N4001 12V 1A ‘v
The LM3914 bargraph display O- REG ©

driver should be available from

Marshall’'s Watford or Maplin. All m zsvT 220n I‘—-—""ﬁ On

the other components should be 240V AC = —O o
readily available from the usual le- VT
suppliers. -qu 400mwW
425V AN\ &L —_Q -12v
o 1N4001 - 470R :
6VA D
TRANSFORMER AW
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INPU

— AW
R8
/6 100k
15k
D1
Cc3
3n3 3
LL L»_
D2
12

R9
100R

+ D3

R10
100k

R11
220k

o +|J
IC7
R13 140

15k

swi1

PROJECT: Audio Display

f Tok

R14
10M
1cs S8
+ R17 R18
R15 10k 10k
1Mo
R16 D4
a7x

.

Y

R25
10k
+12V O—
Q2
a1 a3
R2
a7%
R3
IB\‘P\ISOSDE R m%%LEE '
DRIVER DRIVER
7

6

N

1c28 Y

+ 3
C1252
10u 2
4
26
242
" 1
R27
680R
6
7
5

TO INNER RING OF LEDS’ CATHODE

TO INTERVENING LEDS

—

-

NOTE:—-

IC11S LM3914
IC2 1S 40168

1C3 IS LM324

I1C4 IS 741

1CS IS CA3140
1C6 1S 40938

Q1,3 ARE BC214L
Q2,4 ARE BFX 88
LED'S ARE 0.125"

OP_AMP POWER
SUPPLY IS + 12V

Fig. 2. Circuit diagram of Scintalite.

TO OUTERMOST RING OF LEDS' CATHODE
AND SIXTH LED CATHODE ON BASS ARMS




L6

The signal is input to IC4, a conventional
inverting amplifier, via C2, R4 and RV1
which sets the gain of this stage. The
output, about ten volts peak to peak,
drives filters IC3a and IC3c. These are
second-order with a Butterworth res-
ponse.

IC3a is a highpass circuit and has a
turnover point around 2.5 kHz. IC3c is
lowpass with a turnover point arourd 250
Hz. The output from the filters drives
identical half-wave rectifying peak de-
tector circuits. Two signals are available.
from these stages; the peak signal from
thetop of C5or C10 and a low pass filtered
signal from C6 or C11. The signal required

HOW IT WORKS

is selected by operation of the mood
‘switches SW1 and SW2.

To reduce component count and con-
serve power the LED displays are multi-
plex. IC2a and IC2b select the input signal
for display driver IC1.1C6a is an oscillator
running at a few kHz and around 50%
duty cycle. Its output is inverted by IC6b.
The antiphase signals from this network
control the Darlington anode drivers Ql,
2, 3, 4 and analogue switches IC2a and
IC2b. The remaining gates in these two
chips are used to select dot or bar mode in
the display driver chip.

The bass display select signal at pin 12
of IC6c¢ forces a bar display. However, the
treble display operates according to the

output level of IC5. This is a differen-
tiating circuit whose output sign follows
the slope of the treble peak detector
output as the signal rises and falls. Some
Schmitt action is provided by R15, 16.

IClis programmed by R26 and R27 for a
full scale input of about five volts and a
LED current of 20 mA. We used green
LEDs for the bass display and yellow for
the treble. It is important to use a
regulated 12V positive supply as chip
dissipation could otherwise be excessive.

The same problem could arise if red
LEDs are used owing to their lower for-
ward voltage drop. The negative supply is
low-power and uncritical but should any-
way be kept below 15V.

6L61 1SNONVY — TYNOILYNYILNI AVAOL SIINOY1DIT3

Asvsnemdny

Kexuravenn

(Below). Two stages in the construction of Scintalite. The spiral arms are fitted (right),
and then the straight lines of LEDs (left). -

—p TO PIN 10
QF IC1

LED CONFIGURATION
FOR THE SIXTH LED
ON BASS ARM

LED CONFIGURATION
FOR SPIR)AL ARMS

-
»
*
-
.
*
#
.
*
»

(Above) The business end of the Scintalite
PCB.

TO COLLECTOR QF Q3 TO COLLECTOR QF Q1

Sy N
S N
= N STRAIGHT
S N (BASS)
> N
10 10

IC1 i1

~

Fig. 3. LED configurations for the bass and trebie lines.




Digilal accuracy.
flciogug price:

CRISP LCD DISPLAY

Automatic polarity indication plus auto-zeroing
“"BT"Low battery indications when 20 hours remain.

6 RESISTANCE RANGES
20022 to 20M Q In-circuit test of semi-
conductor junctions available on 3 ranges.

8 CURRENT RANGES
From 2mAto 2A AC or DC.
10A Current SHUNT available,

10 VOLTAGE RANGES =~ A
200mV-1000V DC : ~ POCKET SIZE

or 750V AC. Lightweight unit only

370gms
-~

FULL OVERLOAD PROTECTION
Will withstand 6kV spikes.

RUGGED CASE
Meets tough mil-Specs —virtually
indestructible.

it's true! The 8022A brings you digital precision
and ruggedness—-at analogue prices, from the
world leader in digital multimeters.

Featuring the Fluke in-line pushbutton concept for
easy single handed operation this pocket sized
lightweight meter has a 0-:25% DC accuracy,
incorporates a custom designed CMOS chip for
low power consumption and offers a full two year
warranty.

]
FLUKE N 'I DMM! For only £89.00 you can now hold the world of
o- In s measurement in the palm of your hand.
Fluke International Corporation, Colonial Way, Watford, Herts. WD2 4TT. Telephone: (0923) 40511. Telex: 934583

Also available from ITT tnstruments Services, Harlow, Essex.
Northern Ireland and Eire contact Euro Electronic instruments, 32 Brews Hill, Mavan, County Meith, Eire
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8022A

Checklist

Whether you are buy:ng your first multimeter
or moving up to digital from analogue, check
these features against your existing meter.

FULL 2 YEAR WARRANTY.

1YEAR GUARANTEED
ACCURACY FROM 18°C to
“28°C.

DROP PROOF! Meets tough

Mil-Spec tests for shock &
vibration.

10 times better Accuracy
than most analogue meters.

Single handed operation.

USER PROTECTION!
Recessed input jacks and new

Fluke designed safe test leads.

PROTECTED THREE WAYS
against accidental over-
voltage, over-current and
transient to 6kV.

Easily accessible battery and
current fuse.

200 Hours continuous
operation plus "BT" low battery
volt indication.

Handy size. Fits easily into
pocket, brief-case or toolbox.

_Large, readily available range
of accessories.

Worldwide parts and servicing
facilities.

Price £89.00 complete with
test probes.

A nocompromise

Digital Mullimeter al
ananalogue price.

FLUKE

G reenbank TERMS, VAT. C.W.0. Chagues atc payable to Graanbank Elscironics. Add VAT 1o
ali pricss o1 8% excep) whare stated otherwise. Post etc.: UK 25p [+2p VAT =
Greenbank Electronics 27p) per order. Export: NO VAT but add 25p [Eire|. 75p [Europs) and £2.50
{Dept TBE) 92 New Chester Road, New Ferry llxawhorq N _
Wirral, Merseyside L62 5AG (Palys. uriversities. gavi. depls.. etc. can telephone their orders for immediata
(Tel: 051-645 3391) despatch on account.} N s
es for Amateur Users and Export. Nots: industrial users — quantityf *Y venoscaro
prices avallable. Ins:y Motorota, RCA QUARTZI 0.1 Pleﬁ mm copper
W00 1Sp | Mz 75p | 4089 €150 | alg  g2e8 | 4831 145 uc:‘:.‘ll A 21 [pu.MS] 4p
4001 17p | 4043 s4p | 4n 63p “2  £5.00 532 627 s ey W% 53p
402 17p | 4044 30p | 404 €190 | w3 TBA 454 £5.3 ST e zw‘xsu o2p
4006 £1.05 | 4D45 €145 { 4095 €105 | 43 £11.32 4536 £3.69 O i g %X 1T £1.86
4007 18p | 446 £1.28 | 409  £1.05 | 4435 £7.93 4537 £13.23 ol % 34 3% 62p
4008 87p | w47 Wp | 4097 €372 | a0 gnse | 4538 €125 SO SN 182 3% x5 699
4009 S0p { 4048 58p | 4098 €100 | M50 €267 4539 91p el S W 17 w
4010 50p 4049 48p | 4099 €145 M51  £267 454 €114 3125 1 192 4TIy £3.14
an 18 | 4850 48p | 40061  N/S 52 TSA 450 £159 i bre 2.1 Plainboard
412 18 | 4051 72p | 410 £250 | M6 E218 4549 €369 1.000 Mz IR {no strips)
4«13 42p | 4052 72p | 4001 €161 s 242 4552 £10.55 1108 Wt 182 3 x 2y 38p
i 86p | 4083 72p | 4102 €212 MR £8.54 455 £3.87 V200 e = 39 x5 590
4015 8% | 4054 £1.00 | 0103 £292 “ow 348 4554 €1.19 13432 Wt €362 P xiTe” £1.56
wis 45 | a5  £1.28 | 40104 £1.09 iS00 6.5 4555 8 2000 MKz e Torminal pins  £1.50/500
? 8022A 017 89p 4056 €134 | 40105 €£1.06 4501 17p 4556 180 S0071%2 e nzn V- DNP boars EV17
4018 85p 4057  £25.70 | 40106 61p 4502 Np 4557 £3.86 76576 M 18 OIF beagbosre  £2.91
w19 48 | 4059 £4.00 | 40107  68p 4503 p 4558 £1.14 500 b Spot fac ctter %3p
4020 9p 4060  E115 | 40108 €536 4505 £5.71 4559 £3.69 756250 itz ] Pin inssrtion (o0l £1.28
42) Slp | 4061 €15.67 | 40109 €£1.02 | 4506 s1p 4560 1w ot Py
4022 86p 40627 £10.00 4018)  £3.39 4507 55p 4561 65p 17758 W 21'2: SOLDERCON PINS
4023 20p 4063 £1.09 | 40182 £1.40 4508 £2.48 4562 £5.33 1579545 Wz £1.95 100 50p 1000 £3.95
e sep | w5t W3 | WL €140 | a0 smp | 46 f1se | 3STED 2.m
~— 4025 19 | 4065 N/S | 40193 €148 | 4511 €138 4560 £238 2l saln DIL SOCKETS
W6 £1.80 | 4066 STp | 4014 €118 | 452 8p 4569 €257 i e 8/14/36 pia
4021 45p | 4067 €380 | 40257 €148 | 4514 £285 4572 rvsssaae B 2% 10p/12p/13p
! 028 81p | 4068 22p | 4160 €108 | 4sis €298 4580  £5.74 iRt 18/20/22 pin }
4029 99 4069 20p | L4161 £1.08 6516 £1.08 4581 £2.62 oo it o 18p/20p/25p
4030 58p. | 4070 23p. | 4162 E108 | 4517 £382 4582 98p 00 an 24/28/40 pla
4@t €205 | 4071 21p | 4183 £1.08 | 4518 £1.02 4583 6p Ldis e B 30p/40p/50p
) 4032 €100 | 472 21p | "4178 €108 | 519 sip 584 43p 5 000 e L -
4033 €145 | 413 21p | A5 99 | 4520 108 4585 £1.01 SoEeaG T TIMER ICs
04 £1.96 4075 23p | 'l fos 4521 gres 4585 £1.20 120 iz a5 NESSS/556  29p/49p
S s L 4076 85p | 408 £6.59 82 £1.08 4597 €232 185 9 an -
4036  £245 | 4077 23p | ‘M09 €659 | 4524 N/S 459  £265 & 000 e an OP-AMPS
437 €100 | 4078. 21p | M0 £5.73 | 4525  £1.08 459 €6.95 g1 S (AN Mini dips)
&w £1.08 4081 20p “un :;.58 4521 £1.52 4700 £1.75 5400 Mt by ag:x g
— g €2 4082 21 WP €943 | 4z i
440 E1OS | 4085 u: Uisy €750 | 4529 [m gmmm'" g-g UA 741 [Texax) 2p
w01 4086 T3p | MISF N/S | 4530 85 . e ;| .SxWiTes 1o
1.800 W 0.2 4 DISIT LED DISPLAY
74C 7.06432 Mz .23 Moltipleod. Cammon
S| race3 £1.29 | 4014 £1.04 HCWS £7.26 40026 £4.84 1000 Wz (a7 cathose, prims qually,
74085 £1.29 T4C165 £1.04 140906 S4p T4RT (484 . 8.350608 WU (S %] NSB 3881 (0.3  £4.25
400 24p UCH6  .sdp | 40173 90p 40907 S4p T4CR8 £4.84 6T £3. NSB 5881 (05  £5.75
ucw  24p HCae €438 | MO ©150 740908 96p 740929 £11.83 0375 Wz e ) " od
UM 24p 400 85p | M0 sop 740909 £1.63 74048 TBA 4000 MG €192 LED DISPLAYS
4008 24p 408 85p | 40192 £1.10 | 740910 €6.78 80C%  S54p 10.000 Mz £3.23 0L 704€/TOTE
UCID  24p UCEH L1064 ( OB 100 | 740911 €73 80C%  6lp 10245 W £3.23 OLT2TE/T28  £2.00
L4 £1.40 HCI07 €122 ( 4018 £1.04 etz £7.13 B0CY7  54p 10.700 Wtz 1 DL74TE/7506  £1.80
] M2 24p MCIS0 €412 | 740200 £6.78 I £1.41 80C%  6lp 0.9 Mz Q.92 FND 500/560 £1.20
U0 24p TCISI €246 | TAC221 £1.36 | 74915 £1.10 82019 £4.13 11.000 Mt £3.92
uc  24p UCI54 €367 | T4AT3 £1.73 4918 £1.06 88026 £1.93 12,000 MHz i uomn cavsul
) O] Mz s2p UCIST £220 | TACAM £1.73 | 740921 £)1.83 86030 £1.93 140 Wz £8.
A8 £1.38 TCI50 €100 | 740901  S54p w2 £3.66 wiseme (3.2 axas” n:.u w pi. m
I3 54p TUCIBI £1.10 | 740902 S54p 923 €3.73 16,000 Mtz £1.%
e Sep TUCIBZ €1.10 | 740903 S4p 404 TBA 18.000 Mz 3.2
U6 S4p UCI61 €110 | 740904  S4p 40925 £4.84 10432 2 [1%-] CLOCK CHIPS
— — £3.62 Ar-512200 £2.60
s d £3.23 MK 50253 £5.50
\/ VIDEOI NEW SWITCH 02 | wiowsows G5
- . MC 14440700} £9.95
UMTTTIESE UHF CB.36 VI MODE— Psus £3.92 L ~
s Medvinter €250 [| AC 52213 /10K, remets saess £63.25 £3.23 SIX DECADE
A 82218 575k +12v/1A —12v/ 1A a2 NTERS
MM 7850 65 | moser - s
UM1Z31 UHF C3.36 Vigion : g 3
— Bedaistor wide inndwidn | 6 5218 0 R21 e /IR 2§ wK5099/9 £6.20
for computers alc.) £4.70 "
\/ (it Jpkaly 10 s Dy, ot In Gis saction o data books
I & B2 are subjact to 0% VAT, Fer postage
250 Terms’ at top of page.
M cnomocsssons[ WS TER VDU BOARD. | 100 g it e e s
"z e 350 page Data Acqeisitiss iatiensi) £2.50
COMPUTER BOARDS 5800 WPy 5.5 TEXAS UM 850 page COSMOS Ostabesk [RCA| £4.95
114 1 23 e fibroglass $002 P 9. S0ARD 31 page A Guide 1s SC/MP Pragrommiag’ by I Drury
il poid platad odge con GI0(128 X ORAN)  £287 TR0/ 189 £28 Keaitro]
tecter. Dusigaed Q 6810128 x OAAM]  £3.75 £24 page ‘A Gaide 1o Kithog' Kemilron| 5v
range of MPU3 700, SC/MP 6820, 8821 PA £3.36 CRY Controlier. UARTs 24 page WIBL Avierence Gaide Mational] £3.45
;C/' Pratobeard  £5.95 mm uum e S €£11.50 ?ﬁs:: :::: ;: ;ls‘llll.‘:l (ISP-8A/ 8504 [Natieeal) g:
=N o . Y d -8A/
00 CAJ cand €4.95 ®02 s OF 6350 COT Swperchip  £33.81 §  20-page dnta (ol SC/MP I; Palional]
WK e £4.95 8502 £12.00 AYSI0I3UART TR 1602 €£4.00 § <100 jage COP 1802 MPU User Mamsa! [RCA] £4.50 -
oy o £4.95 8520 Pk H2z  ATSI0IM €4.70 §|  cAS poge Fixed Puint Bisary Aritheeiic Restisaz for COSMAC
= [ s we o5 ) A3I0144 £5.60 ! voen Fost £4.50
[EZPll\l'Pn'n-. o COSMAL 1802 E;g AY-31015 £5.60 :?:fu::':x:l-:u]' Puiet Arithmatlc Restinas lor :o:snc
—c : 0P 1864 d CHAR. GEN. KEYBOARD e Prodect Geide MCA 7
STt B STATICS mestty ¢50us) ENCODER £15 g ¢ 150 et Semity 4
5 PROM beard [27006] 0126 il 20 'OMEII/ESTS/6ST6  £9.95 [ .3 page MOSTEX Mumery sad Oesigasrs Goide. inciedos
L J ™~ J | Bl ... £5.95 g:ﬂz;}: : : E:'n :’5:275“ :":;;: applicabons aad PC3 iayerts for dyssmic memeries  £2.20
- = 5 ] calisas Hasdbesk Matiatal
: AAM beanrd |z||)zg‘|'|(s 51523‘.‘4‘ :,_2, m%s.n = "’,’,’"“" f:;? SC/MP Wicraprocassar Appiica [ £|”5
b it D870 CAB/B 3
— w IS | o c-vml w2 0078 | P merm s Amosy hopoge Mataus £630
TWE meraica .. £4.95 RAMWARE | poge COSMOS Pecket Salection Saids (RCA| 25
\/ [tEIGED "Z""" -z s £350 MONALm 4378 £55 | €2) page COSHOS Digital misgrated Circaiz (ACA] 759
— 16K 2508 EA75  MELMMim 412708 £55 SPECIAL: 780 DATA PACK €1495 |
P05 b €495 i s 3052 ETWUG | £14.35 A 161 of o fallewieg 5 780 data mokuals and all the
Further dotails on roquest ENBUS 2 £14.95 we cad lind ol inlerwal to (ha Z80 user.
- — DWers 1s be nu:uil S04 y.ﬂ ummun €7.50 KITRUS £14.95 weight 1.75kp
7708 1Kx 8 £750  MIKBUG 60 £13.70 :m-.. 780 Y Tachuical Mana
2716 zx , N Sv £3228 KITBUG MM (1x2708) £19.95 c10-page Z80-CTC Procuet Spacification
0 sagu SC/MP Usiitias [1 x 2708)
™S 27 £16.95 ©25-page Z80-10 Tacknical Manuat
- 180 CPU {8z} £11.95 $ 2116 19.00
RAOM ERASER £ <200-page 780 Pregramming Manaal
804 P T EIT.5 U' <25-page 180 Micro Refr Manual
0-LTC £7.95  PROMBOX 12 £63.63 YOLTAGE | cOTRp L i :
0910 £7.95 WTERFACE REGULATORS c100-pag0 Starship Simulabes by Reger Garrott P
81L595/6/7/0 €1.25 805 759 e s ot o
75491 LD erives S0p 7905 £1.08 c50-page Fimita Staie Faatasies sans puttiag progr
sg/'sﬁmlll Rami/0 .82 75492 92p 12 97p o boman levei} [Matrix Press] £2.
S 8154 RAM |/D £7.75 D25 [~ X S b3 £1.08 c225-page Heme Compulsrz = 210 Questioss 20¢ Aaswor:
8126/28 £2.64 UM 32X £5.61 Yol | Hardwae by Hich Diddsy [Diithivm) £5.
——— - S = —
74LS TaS2T T TIBp' | qais76 T A0p | 745125 6Op | 74LSIBI £1.18 | 745240 T | uwE 6w T4US3TS | £1.60
TALSZB 48p | 74578 40p | 748126 BOp | TASIBA £1.04 | TAS]  £2.32 | TAIS?00 £1.28 | 7483717 €212
MS00  M4p 1 'TAS30 22p | T4LSE3C €108 | TAS132  95p | 74LSI6S- 7Sp | TALS242 €232 | 7415293 £1.28 | 74(S378 £1.84
74501 14p | U832 27p | 7yse5 €118 | 7AiS136 S5p | TASI66 €2.26 | 7ALS243 |£2.32 | JUSZ c:.ns WS £2.15
74502 16p | 74833 3% f7uses  43p | 7415138 BSp | TALSIT0 £2.88 | JMS244  £1.70-| TALS2% €168 | 745384 86p
4503 16p | TAS3T 3% ) jusw  60p ;usm 85p | JUSIT3 £1.05 | TMSZ4S €270 | TAS324 €240 14535  sep
4504 16p | 741838 3% | 7as0) €104 4LS145 £1.08 | 74(S174 £1.06 | 74lS247 £1.90 | 74LS325 €290 [ 745390 £2.30
TUS05  20p | US4 28p [JaSq2  8%p | Jasi47 EV.70 | TAISIT5 £1.10 P TAS248 £1.90 | TUSI6 E294 | 749303 230
74508 22p | TMS42 9Bp | 4593 89p | TMSI48 £1.73 | 74518} £3.98 | JALS240 €£1.90 msaz; €286 | 745305 £2.18
TAS09  22p | TALSAT | 900 | JaSes £1.16 | TUSIS1  96p | 74(S183 £2.98 | 7AlS25) €1.34 | TALSIAT €148 | jus3e6 215
74810 20p | 74548 £1.20 | 741596 €116 | TALSIS3  76p | TALSI £1.40 (7415253 €1.42 | TUSME £1.86 | 7a530 2,75
WS 22p | TS £1.20 | Jais107  4dp | LSISA €170 | T4SIO1 £0.40 7415267 €110 | TALSI2 €228 | 745300 230
iz 2p | TMSS1 24p | quSI09 S5 | TSISS  96p | TALSIGZ £1.30 C| TAS2S8 €146 1&32; tzs.za TS45  £1.50
13 38p | TASM 28p | yuSiiz S5 | JaSIS6 96p | 745193 €£1.30 | 7ALS259  E160 ;4 o sgp 4US447  £1.44
WS4 T5p | TMSSS  30p | 74§13 S0p | 7aS1S7T  7ep | TALSI9A £).66 | TALS261  £4.50 | T4LS f 8% | 1asan clso
74815 30p | TMSB3 €150 | 741514 50p | 7405156 96p | TALSI% £1.36 | 7415766 52p | 74L836 P | 745660 £1.82
TUS20  20p | TAST3 46p . [ jus122  T0p | 745160 £1.28 | TALS196 £1.00 | TAS2T3  £2.48 | TASHB ' 66p | 7aLS669 , €1.82
a8zl 22p | TASHA 4lp | 14123 7108 48161 98p |- TALSIST £1.40 [74S275 €250 | T4LS3T3, £1.80 | 7uS670 €248
kﬂmza A8p | TUSTS  48p | 7415124 €1 4S162 €1.38 | JUS21  96p | TAIS2T8 6p 745374 0 £1.95 )
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TAMTRONIK LTD. (oeer.em

217 TOLL END ROAD, TIPTON

PRINTED CIRCUIT

OARDS and

KITS ror ETI proJects

WEST MIDLANDS DY4 OHW L. 021-557 9144 ADDITIONAL PRINTED CIRCUIT BOARDS
Pcbs are available for all projects from September 1976 (except where copyright
-~ restrictions exist).
1976 | June Digital Freq. Meter
Mar Audio Lavel Meter 1.60 (Set 4) 5.35
Mag. Project Kit.Ref. [ P.C.B. wt. Kit. May Audio Exp/Compressor 4.70 Bass Enhancer 3.15
lssue contents Sep. 560 ABC VDU (Set 3) 7.55 Jub 081 Tachometer 85
{see koy) 710 2m Power Amp 1.15 Micro Amplifier 85
H Oct 241 Doubie Dice 210 Nam Aarm .80
T 252 1-2 Hour Timer 1.10 Aug. Moisture Indicator 1.20
. 152AB TV Pattem Gen Bongas 118
Sep 77 *Graphic Equaliser 601 2.50 23.75 BFGH (Set 2) 3.80 Egg Timer 1,10
Sep. 77 | “Graphic Equaliser P.S.U. 602 90 2.50 BFG Nov. 543AB STO Timer Sep. Loud Hailer 110
Aug. 77 "Sweep Oscillator 606 4.00 41.95 BFGHL (Set 2) 3.10 Conginuity Tester 90
Sep. 77 "Stereo Simulator 607 1.08 6.95 BEGHL Dec. 544 Heart Rate Monitor 1.65 oct. Spuit Level 1.45
Nov. 76 "General Purpose Preamp 609 1.00 4.85 _ BEG 447 Audio Phaser 215 3 Channel Tone Control 1.00
Jul. 77 “GSR Monitor 612 1.10 19.75 BEGHL 448 Audio Limiter 1.86 Nov. Clock A 1.80
Feb. 77 “Bench Amplifier 615 1.15 13.20 BEGHL Rev. Monitor 1.65
Nov. 77 "Compander 617 2.55 27.35 BEGHL 1977 Elect CMOS Switched Pre Amp
Mar. 77 “50 watt High Power Amp 618 2.10 9.75 BE Jan. 570 Reaction Tester 2.25 ; Se2) 5.10
Mar. 77 100 wan High Power Amp 619 210 12.80 BE 549 Metal Locator 125 1.55 To- 132 Experimenters P.6 1.30
Mac. 77 | “High Power Amp P.S . 620 1.65 8.70 8EJ Patch Detector .80 momow 555 Timer pcb 0.90
OcL 77 “Oigital Thermometer 621 1.70 21.85 BFGHL Heads or Tails .85 1678
Feb. 77. | 'LED Dice 624 990 7.10 BEGHL Feb. 448A Hoadphone Amp .95 Jan Hammer Throw (Set 3} 7.46
Nov. 77 “Skest 627 2.55 21.90 BEGHL 449 Balanced Pre-Amp 1.15 Race Track 2,00
*Flash Trigger 628 1.10 6.25 BEGJ 4494 vu Mater 1.60 Feb Acc. Beat Metronome 1.05
*Disco Light Show 629 4.25 25.95 BFGJ Door Be 1.15 Porch Light 1.20
"Pink Noise Generator 630 1.05 4.30 BEL Mar. 155 ABCO Oigrai Voltmaeter 586 Shutter Timer 200
Nov. 76 541 Train Controller TO01 1.35 18.85 BEHL (Sg 4) 6.10 Mar RMS Meter 1.60
Jan. 77 444 5 watt Stereo {2 pcbs) T002 3.10 26.95 BEGK Drill throllsr 1.05 Line Follower 1.05
Feb. 77 448 Disco Miner 1003 2.35 19.40 BEJ Function Generator 1.25 Apr Rain Alarm 1.60
Dec. 77 Clock B 1004 3.30 16.75 8E Temperature Alarm May Electronic Ignition 1.60
Jon. 78 House Alarm A 1005 3.20 30.50 BEHM Set 2) 1.75 Helping Hand (Set 2} 3.2
House Alarm 8. 1006 1.50 5.50 BE Apx. Fuz 85 1675
Feb. 78, | Moetal Locator Mk, 11 1007 1.60 22,60 BEHL 630 Hen Display 1.00 B Digital Module A 1.56
March 78 | “Frequency Shitt P.S U. 1008 1.10 5.95 BE PS.U. 85 Drgital Module B 100
Frequency Shetter T009 2,50 24.95 BEL 804 TV Game 2.30 Digital Module C 1,08
L.C.0. Meter 1010 1.60 27.95 BEG May Metronome {Simple} 0.80 Feab. veT 170
tight Dimmer T011 .90 8.60 BEH inyect Tracer 1.00 Twonky 255"
s | Sare x| s sl | g
May 78 Star Trek Radio . . -8
June 78 Spectrum Analyser {2 pcbs) 1015 13.9¢ 76.96 CERM KITS WITH A PROFESS'ONAL FINISH
4 Wein Oschiiator 1'013 n;g \;,Eg SEHL CED Phaser = e
Torch Finder 01 o . k
Tormpermu Meer 18 | vso | 2770 | e imprvend vorsion o profuct | 'SPECTRUM HOUSE ALARM
Aug. 78 Etiwet Plant Waterer 71020 1.30 6.10 BEH from ETI May 1978 includes ANALYSER &
LY 2.3 W g Serenster Tozz 300 3% | oo Eoam riatnd BICEERUE el Rel.Tols | Ja'T8 Ret. T00S/6
Stac Timer . )
Wheel of Fortune 028 158 zg.gg e i “ﬁs&"m. X 2 x Pchs with comp m Consele for compists houss
Oct. 78 Complex Sound Generator d ) | ion.
R.F. Powor Mater 7025 160 15.30 BEML Only £45.00 inc. VAT & ::;:..“:‘a.';!,‘"",'.‘f'm ' KR includes Vero ‘G’ range brushed
Power Buige 1026 85 365 | BEHL p&p o Ed Phale. S aluminium instrument case with black
| Telephone Beil Extender 1027 1.25 11.40 BEHL Screem priat Iste. :run tront panel screm printed
} oc 78 Proximity Switch 1028 2.30 15.35 BEGH printed Case. o P e o P
Feb. 78 Uitra Sonic Receiver 1029 1.00 10.75 BEH Prics incindes VAT A PAP  £76.95 Tice incledes VAT & P&P
Feb. 78 Ultra Sonic Transmitter ;gg? . gg .3'32 g:z
Nov. 78 Cuts Cassette Interface o
. Audio Osciiator {2 pebs) 1032 4.60 39.95 BEHL SYSTEM 68
Dec. 78 | Car Alarm (2 pebs) 1033 2.50 6.95 BEJ KEY TO KIT CONTENTS 631
Wine Temperature Meter 1034 1.30 — — Maintrame PSU
Curve Tracer 7035 1.20 10.95 BEHL o
Eprom Programmar T036 2.65 23.35 BEH
Eprom Programmer P.S U T037 1.70 6.25 BE A Vero-board(s). YOu B
Jan. 78, Car Tachometer 1038 2.50 12.20 BF B. Printed Circult Board(s}. P
Digital Module A & B (2 pcbs) 7039 2.55 21.55 BE G With Screen printed component layout m ...
Digital Dial (Excl. TO39) T040 1.40 8.90 BE 0. Tag strip. Cuts & 4K Ram 3
Log Canverter T041 3.60 26.75 BE E. All Resistors, potentiometers, capacitors,
Feb. 79 Tape Shde Synchroniser ;g:g z.gg 2(3) gg :E:t somu-conductors.
© | Tape Noise Limiter : - F As E but with exclusions. Please ask for details.
Light Activated Tachometer 054 2es aes pEN G, Dil and/or transistor sockets and/or soldarcon SPECIAL OFFERS
Mar, 79 Headlight Delay pins.
Logic ?"gw T046 2.70 18.95 BEH H. Hardware includes switches, knobs, lamps and s'"'m T?:.E:'ﬁ:f’v'slﬂzcﬂ% 2.
Stage Dimmer Control Module TO47 2.95 47.95 TBA holders. fuses and holders. plugs and sockets, LU
Siage Dimmer Module 10 amp T048 6.30 28.3D BEH microphones, transformers, speakers, meters, 100 x ' W 1K Resistors 30p
Stage Dimmer Module 20 amp TO49 6.30 27.05 BFJ relays, terminal blocks, battery connectors, etc. 4 x ME 555 €£1.00
Audio Power Meter T050 3.45 72.45 BEH BUT excludes nuts, boits, washers. -
4 lick Eliminator TOS1 4,55 49.95 BEHL wire, batieries and special miscellaneous items. )
SR %ﬁd speoz fndicator TO52 3.40 27.40 BEH J As H but with exciusions. Please ask for details. Tamwonik L. resarves the right te chango kit
Guitar effect unit 1053 1.20 11.69 BEGHL K As H but including connecting wire Comtent withewt netice 1o incorperats carreat
PRI, e 1058 3% 333 | BEnt WM. Soiabie cete st ot modifc atioas or 1o make valid substitutiens lor
eadphone amp. R 3 itable case with screen prin acia
v e 7056 120 7.95 BEH N Fullkitto magazine specified standards. B v vt L
June 79 | Mains speaker TO59 %0 5.45 BEGHL P Kt with professional finish — incorporating all majority L adverti v ZI"l
Accentuated beat metronome TO61t 210 15.95 BEGHL prime features including screen printed pcb and from stock. ever plsase allow 113
I case where appropriate delivery since demand on any ki is unpredicl-
able.

Minimum order  Prices include P&P Telephone or Letter

£3 please VAT please add only 5%
PCBs and kits available from Tamtronik Lid. for projects from
HOBBY ELECTRONICS AND EVERYDAY ELECTRONICS, Send

SAE for free catalogue. Please quote project and kit reference
number when details of a specific kit are required, sae.

Kits can be supplied excluding pch and/or case. Send sae for
details naming kit and kit reference and free catalogue.

Trade and Educational enquiries welcome

Designer approved quatity kits tor
Electronic Musical Instrument
Construction.

CHESS CHAMPION
6-level Chess
Computer

£95.30 with mains adaptor.

i STAR CHESS TV GAME
{ incolour |
A space-age chess game
£69-4+6-£63.36 with mains adaptor
| CHROMA-CHIME

24-tune door chimes
Kit £10.50. Built £15.30.
TRS80-100 Programs on Tape

£49.50
S.a.e. with all enquiries

ELECTRONIC
MASTERMIND

JOANNA 72 & 88 PIANOS

Six and 7% Octave Electronic Pianos
with unique Touch Sensitive Action,
as used in the P.E. JOANNA, which
electronically simulates piano key
ineftia — afeature not available in
any other design.

P.E. STRING ENSEMBLE

The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine.

Play 9 Mastermind games against the computer
or sel your own secret code 3, 4 or § digits.

ree Mini Mastermind with each order
All prices 1 iclusive - P

N.I.C. MODELS

Specialists in all sizes
of square Front Keyboards

Clef Products (Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

T€€  Please allow
up to 21 days
for delivery

Send SAE to:

27 Sidney Road, London N22 4
01-889-9736
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SINCLAIR PRODUCTS %

PFM200 £49.48, case £3.19, adaptor £3.189,
connector kit £10.88. Microvision TV UK model
£89.98, mains adaptor £8.73. PDM35 £28.96,
mains adaptor £3.19, case €3.18, 30kV probe
£18.90. DM350 £87.45, DM450
£49.45. Accessones for all 3 models: hargeable
batteries £7.80, mains adaptor/charger £3.70, case
£8.45, 30kV probe £18.90. Enterprise prog
calculator with accessories €22.88. New 10MHz
:cOpe p.o.a.

CALSCOPE OSCILLOSCOPES %

Send sae for details or see the Calscope advert in this
magazine. Super 6: 6MHz single beam 60ns rise
tme €174. Super 10. 10MHz dual trace 35ns rise
tme £238.

COMPUTER GAMES %

Star Chess £88.46. Chess champion 6 £88.50
Chess challenger 7 €95. Chess challenger 10
€163.50. Voice challenger p.o.a. Checker chal-
lenger 2 £44, Checker challenger 4 £84. Atari video
computer £138. Cantndges £13.48.

CONTINENTAL SPECIALITIES
PRODUCTS %

EXP300 £6.21. EXP350 €3.40. EXP325 €1.73.
EXP60O £6.80. EXP650 £3.89. EXP4B £2 48. PB6
€9.84. PB100 £12.74. LM1 £30.99. LP1 £33 .48,
LP2 £19.44. MAX100 £83.75.

TV GAMES

Tank batties kit £8.95. AY-3-8500 chip £4.985, kit
£4. Stunt cycle AY-3-8760 chip £11.70, kit £4. 10
game paddie 2 AY-3-8610 chip £8.90, kit £6.60.
Racing car chip AY-3-8603 £8.90. Modified shoot
kit £4.08. Rifle kit £4.95. Colour generator kit
£8.50. Joystick 220K £1.69.

MAINS TRANSFORMERS

6:0-6V 100ma 74p, 1%s £2.35. 6.3V 1%a £1.89.
9:0-9V 75ma 74p, 15 £1.99, 28 £2.60. 12.0.12V
50ma 74p, 100ma 90p, 1a £2.48. 13V Ya 96p.
16-0-15V 13 £2.79. 30-0-30V 15 £3.69.

JC12 AND JC20 AMPLIFIERS
Integrated circuit audio amplifier chips supplied with
free dats and printed circuits. JC12 6 Watts £1.95.
JC20 10 Watts £2.95. We siso stock a range of
matching preamp and power kits.

FERRANTI ZN444

ic_radio chip €1.06. Extra pants and pcb for radio
-£3.88. Case €1.

S—DEgS AND T-DECS»

S-Dec £3.80. T-Oec £4.02. y-DecA £4.40. u-0eCB
€8.73. 16 dil adaptor with socket £2.17.

PRINTED CIRCUIT MATERIALS

PC ewching kits: Economy £2.18, standard £4.10.
40sq ins pcb 80p. 11b FeCl £1.13. Etch resist pons-
Economy 4Bp, dalo 79p. Small drill bits 1/ 32ins or
lam 23p each. Etching dish 68p. Laminate cutter
78¢.

BATTERY ELIMINATORS

3-way types with switched cutput and 4-way
mutli-jack: 3/4%/6v 100ma £€2.71, 6/7%/9v
300ma £2.96. 100ma radio types with press-stud
connectors 9v £3.38, 6v £3.36, 4%v, £€3.36,9 +9v
£4.50, 6+6v €4.50, 4%2+ 4%v £4.50. Cassette
recorder mains unit 7%v 100ma with 5 pin din plug
€3.35. Fully stabilised type 3/6/7%/9v 400ma
£5.30. Car convarters 12v dc input. output 9v
300ma €1.50, output 7%v 300ma £1.850. Output
3/4%/6/7%/9/12v 800ma £2.60.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors 4 Vv
£1.40, 6v £1.40, 9v £1.40, 4% +4%Ay £1.80,
6+6v €1.80, 9+ 9v £1.80. Cassette type 7%v
100ma with din plug £1.40. Heavy duty 13-way
types 4% /6/7/8%/11/13/14/17/21725/
28/34/42v 1A £4.85, 2A €7.25. Transistor
stabilized 8-way types for low hum 3/4%/6/7%/
9/12715/18v 100ma €2.80, 1Amp £6.40.
Variable voltage stabilized modeis 2-18v 100ma
£2.80. 2-30v 1A £6.98. 2-30v 2A £10.95. Car
converter 12v dc¢ input. Output 9/7%/6v 1A
stabitized £1.38.

BI-PAK AUDIO MODULES
AL30 £3.965. PA12 £7.80. PS12 €
2.65. 5450 €23.51.

£186.
£20.12. MAGO £36.44.

COMPONENTS
1N4148 1.4p. INADD2 2.9p. 741 8 dil 17p. 723
14 dil 29p. NESES 8 dil 23p. bc182b. b183b,
be184b. bc2120. bc213b, be214c, bc547, be548,
b 549, 8p, tip3 Tc. tip32c 34p, tipdic, tip42c 485p,
bdi31, bdi32 31p. Plastic equiv bc 107 4.8p. Fuses
20mm x 5mm cantridge .15, .25, 5, 1, 2, 3. SAmp
i P, anti- . Resi 5% %W
€12 10R to 10M 1p, 0.8p tor 50+ of one value,
Polyester capacitors 250v 1015, 068, 1mf 1.5p,
01,033, .33mf 2.7p, .022. .047mf 3.2p, 22.
.47mt 4.8p. Polystyrene capacitors EY2 63v 10 to
1000pf 3p. 1n2 to 10n 4p. Ceramic capacitors 50v
E6 22pfto 47n 2p, Electrolytic capacitors §0v, .5, 1.
2mf Bp, 25v 5, 10 Sp, 16v 22, 33, 47, 68mi Sp,
100m¢ 8p, 220mf 7.8p, 330, 470mf 9p, 1000mf
10p. Zeners 400mW E24 2v7 10 33v 7p. Preset pots
subminiature 0.1W horiz or vert 100 to 4M7 8.8p.
Potentiometers %W 4K7 to 2M2 log or iin single
26p, dual 78p. % red LEDS 9.1p. IC sockets 8 dil
8.1p, 14 dil 8.5p, 16 dil 11.3p.

ge 3.4p

Lists 20p post free. Overseas customers d

SWANLEY ELECTRONICS
DEPT.ETI, 32 GOLDSEL ROAD, SWANLEY, KENT BR8 BEZ
Mail order only. Please add 30p to the total cost of order for postage. Prices include VAT
: educt 7% on items marked * and 11% on
others. Official credit orders welcome. If VAT rate is charged in budget please adjust
prices.

THE ARAK VIII

POLYPHONIC
KEYBOARD

CONTROLLER

The Arak VIl is so named because it can handle up to eight’ ‘note poiyphony, and that
means that if you have a large enough synthesizer you can play eight notes at once. and
each one can be set to sound totally different.

The Arak Vil is a controller in every sense of the word. For instance it has built in vibrato
S0 you don’t waste those precious V.C.O.s. You can instantly get back to that fat
monophonic sound by flicking the unison switch. Just touch the keys with infinite sustain
selected and the Arak VIII brings in a big power chord while you get on with playing
another instrument. Memorising a chord is no problem using the memory bank facility.
You can even sequence between two chords set in the memory banks and interact with
them from the keyboard. We designed the Arak VIII to interface with just about
anything, apart from the gate and control voltage outputs, which incidentally, can be
scaled between zero and two volts per octave, there is an | /0 so you can interface it 10 a
computer. This aliows a computer to take data from the Arak VII! or feed data in and
control the synth.
The case is hand-built out of black anodised aluminium and is finished off with solid
mahogany end cheeks. Legends are silk screened on the front and back so you know
precisely what to twiddle and what to plug into.

Arak Vill kit

Arak VIII ready-built and tested

Prices include VAT

"Four more store / portamento circuits are needed 1o give the necessary number of control

ARAK SOUND

PRESTON HOUSE, HIGH STREET
CROWTHORNE, BERKS. TEL. CROWTHORNE 2550

£248.39
£382.22

24 TUNE DOOR CHIMES

DOOR TUNES £16.44 + VAT.
Waddmngion's Videomaster announce a doorbel! that doesn’t .
go Brrringgg, OingDong or Bzzm. Instead it plays 24
different classical and popular tunes. It will play the twne
you select for your mood, the season or the visitor you are
expecting to call. Door tunes is not only great fun and a
wonderful ice breaker, but is aiso very functionally and
beauiifully designed 10 enhance your home. There is
ing for Christmas, ing for your |
vistors or your relations from the states, and even
something for the Queen. Door twnes is easy to install and
has separate contrals for volume, 1ane and tempo.

PROGRAMMABLE £29.50 + VA
COLOUR CARTRIOGE T.V. GAME.

The TV game can be compared (o an audin casseite deck
and 1s programmed to play a multitude of difterent games’
in COLOUR, using various piug-in carridges. At long last a
TV game is avallable which wil keep pace with improving
technology by allowsng you to extend your fibrary of games
with the purchase of addnional cartridges as new games
are developed. Each canridge contains up to ten ditferent
action games and the first canridge mnrag»'ng ten s_%ons X
games is included free with the console. Other cartridges 1

are currently available 1o enable you 1o play such games as EXTRA CARTRIDGES

Grand Prix Motor Recing, Super Wipeout and Stunt Rider.  ROAD RACE — £8.87 + VAT. N
Further cartridges are to be released later this year, Grand Prix motor racing with gear changes, crish noises
nduding Tank Battie, Hunt the Sub and Targer. The SUPER WAIPEOUT — £917 + VAT,

console comes complete with 1wo removable joystick 10 different games of blasing obstacles off the screen.
player contrals tg enable you 10 move in 8ll four directions  STUMT RIDER — £12.16 + VAT

tup/downirightfielt) and built into these joystick controls are  pooreycie speed irils, jumping obstacles, leaping varigus
ball serve and 1arget fire buttons. Other features include  rews of up to 24 buses etc.

several difficalty option switches, awiomatic on screen  NGN.PROGRAMMABLE Té GAMES
dignal scoring and colour coding on scores and balls. ————————
Lifelike sounds are wransmitted through the TV'S SPEsker. G Gema — COLOURSCERE Il — £1150 + VAT.
simulating the actual game being piayed. i

Manuf by W ‘s Vi and 10 Game COLOUR SPORTSWORLD £22.50 + VAT.

guaranteed for one year

CHESS COMPUTERS

STAR CHESS - £55.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV to display the board and pieces ngr
Chess is a new absorbing game for two piayers, which will
nterest and excite all ages. The unit plugs into the aerial
socket of your TV set and displays the board and pieces in
full colour lor tiack and white) on your TV screen. Based on
the moves of chess. It adds even more excitement and
interest 1o the game. For those who have never played.
Star Chess is a novel introducrion to the classic game of
chess. For the experenced chess player, there are whole
new dimensions of unpredictability and chance added 1o
the strategy of the game. Not anly can pieces be taken in
conventional chess type moves, but each piece can also
exchange rocket fire with as opponents. The unit comes
complete with a free 18V mains adaptor, full instructions
and tweive months guarantee

CHESS CHALLENGER *-— 85,65 + VAT
PLAY CHESS AGAINST THE COMPUTER.

The styhish, compact, ponable censole can be set to play at
sevep differem levels of abitty from beginner to expen
inclutiing “Mate m two" and “Chess by mail”. The compuer
wilt only make respanses which gbey international chess
rules. Castng, on passant, and promoting a pawn are all
included as par of the computer's programme. i1 15
passible 1o enter any gven problem frgm magazines or .
newspapers or ahternatively estabiish your own board  ELECTRONIC CHESS BOARD TUTOR £19.75 inc. VAT.
position and warch the computer react. The positions ‘of aif 7

pieces can be verified by using the computor memory recall A special bulk purchase uf these.amazing chess teaching
button machimes enables us to offer them at only £19.75 iess than
Price includes umit wih wood grained housing, and  half recommended retail price. The electronic chess tutor is
Steunton design chess pieces Computer plays black or  a simple battery operated machine that can acually teach
white and against tiself and comes complete with a mains  anyane ta play chess and mpiove their game night up 10
adaptor and 12 months guarantee. championship level. This machine is not oniy for toral

beginners bt alsa for estatlished players waniing to play
OTHER CHESS COMPUTERS N OUR RANGE INCLUOE better chess. Unit comtains the electronic chessboard with
CHESS CHAMPION — 6 LEVELS £82§7 + VAT

32 chess pieces, a 64 page explanatory hooklet and a setof
CHESS CHALLENGER — 10 LEVELS - £143.06 3 progressive programme cards inciuding 6 beginners
+ VAT -

cards, 16 check mate positions, 9 miniature games, 5
BORIS — MULTI-LEVEL TALKING DISPLAY £165.28

spenings, 3 end games, 2B chess problems and 2 master
+ VAT games

DRAUGHTS COMPUTERS

CHECKER CHALLENGER 2 LEVELS £4398 + VAT, PLAY QRAUGHTSICHECKERS AGAINST THE COMPUTER

4 LEVELS £80.09 + VAT,

The draughts computer enables you 1o sharpen your skils,
improve your game, and play whenever you wani. The
computer incorpbrates a sophisticated, rekable, decision
making microprocessor as s bran. Nts high level of
thinking abilny enables it to respond with s best counter
moves like 3 skited human gpponent You can select
offence or defence and change playing difficulty levels at
any ume. Positions can be venfied by computer menwry
recall. Machine does not permit dlegal maves and can solve
set problems Computer romes complete with instructions,
mains adapator and twelve momhs guarantee.

" FOR FREE BROCHURES — SEND SAE )

For FREE illustrated brochyres and reviews an TV and thess games please send a stamped addressed envelope, and state
which particular games you raguire information on
Callers welcome at our shop in Welling - demonstrauons daity - apen from 3ant5 3Upm Mon Sat (am-1pm Wed)
To order by telephone please quote your neme, address and Access/Bartiaycard number
Postage and Packing FREE
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AUDIO AND RETAIL
TEST EQUIFMENT == || | GENTLEMEN the

'pl:_]' DISK hss
I3aded...

LONDON’S TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9 am-6 pm

SCOPES — (UK P/P £1.50 ea.) [ ~r
3% 5MHz single beam 97.00 FREQUENCY H
4" 5MHz Single beam 117.72
Super 8 Scope x EMHz single beam 145.00 Mug.?g"ggﬁs
Super 10 Scope x 10MHz Oual trace 225.00 e H UICLEE,
4D325. Scope x 25MHz Dual trace . . 338,00 | Pocketcounter s
PROBES x 1x 10 14.50. x 10 9.95 x 1 7.95 For Super-6/10/4D25 portable counle:“ Z dg;;7
SINCLAIR 10MHz Miniscope Price 1o be announced ‘ MAkX 550 550mHz 6 digit
ot te b

DIGITAL MULTIMETERS o S i
DM 235 Sinclar portable 3'2 digit LED 49.95 max 50 or max 100 . 37.80
POM35 Sinclar Pocket 3% digin LED 29.95 PFM200 Sinclair 200 mH.l
DM350 New Sinclair 3% Digit } with 10 amp range 89.85 | pocket Counter 8 digit 49.95
DM450 New Sinclair 4% Digit 99.85 OPTO7000 8 diglt, 600 mHz

{30Kv Probes 18.25. Mains adaptors 3.75. DM carrycase 8.95) Portable 1HZ RES with

M 1200 Bench Portable 3% digit LEO Resolution. 1yA/0.1mv/ N/CADS and charger
0.010hm ) {was 168) 129.50
935 Data Precision 3¥ digit hand-held LCD 2 amp ac/dc 106.92
198. Low cost 3% digit general purpose LCO 5 £49.95

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC
Multi-Range Instruments featuring AC/DC voits, DC current. Resistance Ranges ail with mirror scales
except T1/IT1-2/T12/TM3A (TM3 AC volts only). some with AC current, eic
nd

T™M11 il 120 Range M 148.50
TM38 AC Micra voltmeter IMHz =>4 Megohm 142.50
360TR 100k /volt 23 Range {plus transistor checker). Large scale 36.95
PROE 20k /volt 26 Range. Large scale 29.95
7081 50k /volt 36 Range Multi-meter 21.95
TmKS500 30k / voit 22 Range Multi-meter {plus Continuity Buzzer) 21.95
680R 20k /volt 52 Range Pocket Multi-meter 34.50
7200 20k /volt 22 Range Double Multi-meter 17.95
Micro80 20k/ volt ; 22 Range :ockelt M~L|1I(|i-meler :z:g .
RE132m/171-2 20k / vol 16 Range Popular Multi-meter L H
Cr22 2000l 15 Range Pocker MUl meter with carry case 14:50 The U.K. designed and man ufactgred Novapac
T12 5k /volt 13R Pocket Multi-met 8.50 H 1
L7103 1 vol 13 Ringa Pocker Mu-mete e disk system for Commodore’s PET*, first seen at
RE142m 2Dk / voit 17 Range Multi-mete 13.50 r H 5 H . 1 H
RE152m 200 /vot 15 Range M- mate lus rensistorcheck 1755 Compec 78, is (after extensive industrial evaluation),
:Iﬁgi%ib‘o'&";é‘;;:‘;iz"“‘"'*“"‘” it now available to the domestic user. Its unique saddle
TR202 20K /volt 23 R es /T istor Checker / Checker / Continuity Checke £19.95 H H H H H
2 S o g range o repiacaront s eads n stock configuration continues the integrated design con-
GENERAL EQUIPMENT cept of your PET, with no trailing wires or bulky
$E250 Signal Injector 4.95 GENERATORS desktop modules.
TE7 Signal Tracer AF/RF 8.95 TG 152 Series 3Hz 300kHz 5 Ranges
SWRS50 SWR/ Power Meter 19.50 161520 61.00
CXIA150mat 3-way AE S 525 [ 76200 Seriw AC Osciotors Sine. Square output.
att 3-way witch 7.50 eries Hliat ine/ b Q .
DCZ5kv 100 Meg HV Probe 1es f Teiwiiz Ranges o Cauare omet * Novapac may be used with any available RAM plane.
alue Resis. Bo 3.95 200D 107.00 — i
RP124 0/24v 0/1 Amp P/S Stabilised Single TG2Z00Dm (with meter) 125100 * Data transfer takes place at 15,000 char/sec effectively
Mo oy A Hra 39.70 ;gzzgo?;nz (imewBielcoruel 137.00 1000 times faster than cassette!
v 0/ / n M D i b . Si . .
me e DO 0D Srama 301 BOKHz o5 00 * Storage capacity is 125 K/bytes {unformatted) on 40 tracks

4001 Digital Pulse Generator 0.5Hz-5MH299.50

TR1000 Transistor checker in/out circuit 11,95
.50 2001 Function Generator-Sine /Square .

MODS3 Signal Injector 7.5 per diskette side.

LB Transistor / Diode Checker 21.50 Triangle /TTL * Dual index sensors permit dual side recording for 250 K/bytes
g(‘)g‘lAglcn;p sde:;%roo, 1 K ohm 0/150/300/ Square 1Hz-100kHz 81.00 per diskene
olts 0/ Amp 35.95 s ) . .
SWRSISWRIsTeSucwe] 9.95 * Easy operation full width doors prevent media damage.
ME19 24100 Wart Audio Watt Meter 1108 FROTOROARDIN STDCK - * System expandable to % M/byte on-line storage (4 drives).
e T A s KITS PR 6 £9.20, PR 100 £11.80. 4 A q ; g
o e s sl e  SEPARATES EXP300 £5.75, EXPE0O £6.30,, Dual head and 2D versions provide 2 M/bytes on-line.
p e Transformer 25 _Rllara7sers0 expape2 3o ‘ * Industry Standard IBM 3740 recording format for industry-
01012 o DFLLS AND DRILL KITs LOGﬁg:g%ERSSAND wide media compatibility only offered by NOVAPAK
to volt Operated. &' max . . a e R
e T o 685 [W'172000 Economy Prabe. 10MHz 195 . l’gg_crilcaf:ed Intel Br?“dmlcroprocessor and 1771 FDC minimise
with 3 collets 8 LM Monitor 31.00 software overnead.
SMALL DRILL with 20 drills etc 16.95 Q
SMALL DRILL with & P/C drils 1295 [l LD Frove | OMHz H: * Local hardware and software support available.

MEDIUM DRILL with 20 drills etc 16 Pin IC test ¢l

MAINS Eliminators e PIEZO HORN, . .
B Hapen Bty bl A 320 TWEETERS The sophisticated Disk Operating System is disk resident, which
1 CRDDSTE S PO allows for future DOS enhancements without hardware alter-
T T T L Flared Horns 50 ations. PDOS supports multiple file handling, dynamically
] LARGE RANGE IN STOCK .$f9;a§§§;1'$‘:,f‘§f§‘0ppe,3',;,’5‘, allocating disk space to each as and when necessary. Any file

may occupy from 1 to 600 sectors as required, at up to 16 non-

SPECUAL OFFE contiguous locations on the disk, PDOS may be used alone, or
OFE M0 20U Tk Rasllr within a BASIC program, and offers user-specified password
1 twe a3y lo comsect safls security for any file. Multiple access-modes simplify BASIC
£24.95 p/p £1.00. .

program construction.

WE SELL ]
Kef, Seas, Audax, Fane,

‘ S on el Novapac dual-disk system complete with PDOS and BASIC

Peerless demonstration programs on disc £850 + VAT.

Speakers/ Kits, otc Available from the manufacturer or selected dealers.

J Nw Terms; 50% with order, balance on delivery
CATALOGUE

CALL IN AND SEEFOR Y R Full cash with order is subject ta 5% discount
RYOU = SE'LF’ — VAT-FREE Export arranged {Must be shipped by us)
PRICES CORRECT AT 1.6.79
STAMPED
SENI[\)Z‘ p UK

AUDID ELEGTRONIGS analog  electronics
01.724-3564. OPEN 9—6, MON—SAT. | soomsseo E4VELo"

301 EDGWARE RD., LONDON W2 1BN
47A Ridgeway Avenue, Coventry
£OK YOUR COPY NOW J Tel: 0203 417761

S TMK500

ALSO AT 248 TOTTENHAM COURT ROAD. W 1
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Extension Trigger Device for
Synthesizers

J. Trinder

The following device is intended to
provide a trigger pulse for a syn-
thesizer when using an external input
source, e.g. a guitar.

The output from the guitar must
first be amplified by a small power
amplifier in order to bring the signal to
a sufficient level to operate the device.

The AC input to the device is con-
verted to DC by the bridge rectifier.
When the DC level reaches a sufficient
level the input of the AND gate is
taken high. As the other input is
already high its output becomes high.

When this happens the transistor is
turned on, thus taking the output
voltage to nearly zero. When the DC
level at Pin 2 falls below the required
level its output goes low thus turning

Readers’ Circuits

NOTES:-

D1 — 4 IN4148 OR SIMILAR

LED 1 TIL209 OR SIMILAR

Rx TO SUIT LED USED
INPUT FROM SMALL POWER AMPS R2
{TO BRING SIGNAL FROM GUITAR 2k2
ETC TO SUFFICIENT LEVEL TO
OPERATE CIRCUIT)

2

D3
R1
560R

D2 D4 T

PIN 7
IC1

L 2 & —0 +5V

ouTPUT

0 ov

the transistor off.

The output from the devite is
approx 3V5 (off) and approx OV (on).
The LED is on when the unit is trig-
gered

The synthesizer intended for use
with the circuit has an extension trig-
ger input which requires less than
'—3V on, thus the common and output

connections of the external trigger
device have to be reversed so that the
external trigger input usually sees
—3V5 (off) instead of +3V5.

The circuit can be easily modified
to suit individual needs. An example
of its use is to trigger & filter sweep
when the input of, e.g. a guitar,
reaches a certain fevel. i;

ALL LEDS

7

ZD1:- Vz=Vdd — Vss

Solid State Tacho Circuit

P. Stephenson

The circuit is designed to give a non-
critical display for those who like

1C2

" a017

al

LE

T
1CS

Cc 4028

N oo oa w N =

'El!l

° 8
=]
s

—

IC6
c 4028

VU
=]

- outy lc
Q ica -
4042
(cheap) gadgets.
ICla/b form an oscillator

which drives decade counter IC2.
During eight tenths of each cycle of
this section, binary counter IC3 is
counted up. On count "'8"', the coun-
ting stops and IC4 latches the out-

470n

puts. On count 9" IC3 is reset.

The number now on 1C4 output is
decoded by IC 5/6 to light up one of
16 LEDs corresponding to rpm.

Calibration is by adjusting RV 1
whilst inputing a known frequency.
(e.g. mains frequency 50 Hz).

WC2H OEE.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETl is prepared to consider circuits or ideas submitted by readers for this page. All items
uszed will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 145.Charing Cross Road, London
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c IT I Z E N s B A N D The hottest news item in Britain, nay, the Universe.

Hobby Electronics was the magazine that started the campaign and Hobby Electronics it is that brings
you this 72-page bockbuster. All you ever wanted to know — and more. HE brings you the facts — now.

Available in your newsagents NOW — price 60p or direct from us at 145 Charing Cross Road, London
WC2H OEE. Add 25p for P&P.

HMF120
2 wary

CrARNEL
I Teiasra CHANNSL
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Mille-power inverter
J. S. B. Dick

0

'U"U_[r/_\/

—0 +5 » 15 VOLTS

555

10n ==

100R

~
o
o
" AC O/P
mn
" -
~
e
—
c3
10u — 10n
——Q GND

Readers’ Circuits

Many home-grown projects require a
high voltage, low current source. The
simplest and safest means of pro-
viding this is by an inverter. The
circuit described here is versatile,
efficient and easily capable of pro-
viding power for portable Geiger
counters, dosimeter chargers, high
resistance meters, etc.

The 555 timer IC is used in its
multivibrator mode, the frequency
being adjusted to optimise the trans-
former characteristics. When the out-
put of the IC is high, current flows
through the limiting resistor, the
primary coil to charge C3. When the
output goes low, the current is
reversed. With a suitable choice of
frequency and C3 a good symmetric
output is obtained.

Precision AC to DC Converter

T. K. Tay

The circuit is a precision AC to DC
converter (amplitude). The important
feature is that the system operates
happily with amplitude and frequency
of Vin varying (e.g. speech signal).

the incoming signal and leading-edge
trigger mono 1 which produces a
“'sample pulse’’ to the switch. The
sample pulse isin turn fed to mono 2
which triggers on the trailing-edge of
the sample puise and produces a
pulse to clear or discharge C3.

LEVEL SHIFTING NETWORK

C1 10u

1C2

IC1 in its inverting mode squares .

IC2, the bipolar transistor and C3 -

form the rectifier and first hold circuit.
C4 acts as the second hold circuit.
Thus after every Y2 cycle of Vin, the
DC level of the first hold is being
transferred to the second hold circuit
by the sample pulse before the first
+12V

hold is clear again.

A level shifting network is used to
shift the reference level to +6V.

With the components used in the
circuit, the system works very well
from 25 Hz to 20 kHz.

R7
2k2

C6=

‘IOﬁ

I 4

Ic6 MC 14528
A%]
N
C5 10n » 4
R6 4k7 ov
NOTES:
IC5 IS CMOS QUAD BILATERAL SWITCHES
[ALL UNUSED PINS SHOULD BE CONNECTED
412y TOOV]
IC6 IS CMOS DUAL MONOSTABLE
MULTIVIBRATOR
RS = 1k0
12V
IC5
%3704 14.13-12 11 10 9 8
4066 AE

ov
Vo

741

a2
2N3819 |47,

| ALL ICs POWERED FROM D +12v

L

C4 10n

s

+6V

-
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totAL ampLiFicaTioN FRov CRIMSON ELEK'[RIK

———

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
POWER SUPPLIES |

¥ve pruuuue sulable power supplies which use our superb TOROIDAL transformers only 50mm high with &

1120-240 primary and single bolt fixing (includes capacitors / bridge rectifier)

POWER AMPLIFIER KIT

PRE-AMPLIFIER KIT 1 THIS INCLUDES ALL METAL WORK, POTS, KNOBS, ETC. — TO MAKE A
COMPLETE PRE-AMP with CPR 1(8) MODULE AND THE MC1(2) IS REQUIRED,

The kit mcludes all and 10 house any two of our power amp modules plus & powsr

supply It is contemporarily :tvled and its quality is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours.
——— -

STEREO PRE-AMPLIFIER

POWER AMPLIFIER

CPR 1—THE ADVANCED PRE-AMPLIFIER!

Tne wrst pre-amplitier in the UK. 1 he superiority of the LFr | s proosory in the disc stage. [he overioad margin

POWER AMP KIT £32.90
is & suparb 40d8, this together with the high slewing rate ensures clean top, even with high output carmdneh Egz%%' 30"\;/%":. ';gg'g‘é“
vracking heavily modulated records. Common-mode distortion is eliminated by an unusual design. R.1.A.A is | CE 1004 |00w/4°o’:r:\s 35_0 3V5v -« PRE-AMPS

accurate to 1d8; stgnab 10 noise ratio is 70dB relative to 3.5mV; distortion < .005% at 30dB overload 20kHz.
Following this stage is the fist gain/balance stage to bring tape, tuner, etc.. up to power smp. signal levels
Signal ¢ noise ratio B6dB; slew-rate 3V/uS: T.H.D. 20Hz — 20kHz<.008% at any level. F.E.T. muting. No
controls are fitted, There is no provision for tone controls. CPR 1 size is 138 x B0 x 20mm. Supply to be * 15.
volts.

MC 1 PRE- PRE-AMPLlFlER

Suitable for nearty all ing-coil ca ges. Sensitrvity 70/ 170uV switchable on the p.c.b. This module brings
signals from the nowpopular low output moving-coil carmdgas up to 3 5mV (typical signal required by most
pre-amp disc inputs). Can be powered from a 9V battery or from our REG 1 regulator bosrd.

X02: X03 — ACTIVE CROSSOVERS

XOZ — two way. xoa — lhree way. Slone 24dB/ octave. Crossover points set to order within 10%

REG 1 — POWER SUPPLY

The regulator modute, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can be used with any of our
power amp supplies or our small transformer TR 6. The power amp kit will accommodate it

| POWER AMPLIFIERS

It would be pointiess to list in so small a space the number of recording studios, educational and government
establishments, etc.. who have been using CRIMSON amps satisfactorily for quite some time. We have a
‘reputation for the hy hest quality at the lowest prices. The power smp is availsble in five types, Ihey all have the;
same specification ?H D. typically .01% any powser 1kHz 8 ohms; T.1.D. insignificant; slew rate limit 25V /uS;
signal to noise ratio 1 10dB; frequency response 10H2-35kHz, —3dB. stability unconditional: protection drives
any load sately; sensitivity 775mV (250mV or 100mV on request); size 120 x 80 x 25mm

—

CE 1008 100W /8 ohms 45-0-45v
CE 1704 170W /4 ohms 45-0-45v
CE 1708 170W/8 ohms 60-0-60v

TOROIDAL POWER SUPPLIES
CPS1 for 2xCE 608 or TxCE 1004
CPS2 for 2xCE 1004 or 2/4xCE 608
CPS3 for 2xCE 1008 or 1xCE 1704
CPS4 for 1xCE 1008

CPS5 1 for 1xCE 1708

CPS6mk 2xCE 1704 or 2xCE 1708

HEATSINKS
Light duty, 50mm, 2 C/W

Medium power, 100mm, 1-4°C/W

Drsco /group, 150mm, 1-1°C/W

Fan. BOmm. state 120 or 240v . .

Fan mounted on two drilled 100mm heatsinks
2x4 C/W, 65 max. with two 170W

modules

THERMAL CUT-OFF, 70°C
[y

Distributors:

Minic Teleprodukter
Box 12035
$-75012

Uppsala 12
Sweden u.

All prices shown are UK only and include VAT and post. COD wup extra, £100 limit. Export is no problem, piease
wnite for specific quote. Send Iarge SAE or 3 International Reply Coupons for detaied information.

CRIMSON ELEKTRIK

1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 563508
K. — plesse allow up to 21 days for deliverv

Badger Sound Services Ltd.. 46 Wood Street, Lytham St. Annes, Lancashire FY8 1QG.

These are available in two versions —
one uses standard components, and
the other {the S). uses MO resistors
where necessary and tantalum mpnci-‘

ors.
CPR1 .
CPRIS .. ...
MC1
MC1S
Pre-amp Kit
ACTIVE CROSSOVERS'
€1.38! X02 €14.33
€2.20 X03 £23.06
£2.85
c13.50 POWER SUPPLY
REG! £6.76 TR6 £1.92
£29.16  BRIDGE DRIVER, 8D1
Otrain up 1o 340W using 2x170W
€1.45  amps and this module.

-BD1 £8.40

INTRODUCING
FROM OLYMPOS —
ALARM CHRONOGRAPH

SUPERBOARD 1i

(8K BASIC)
4k RAM — £259 8k RAM — £279

{modulator included)

All
Stainless
Steel

FIBRE GLASS CASE £24.95

TRS 80 KEYBOARD

Mineral
Glass

4K LEVEL Il — £390* 16K — £490*

(modulator included)

Water
Resistant

Fast
Display

POWER SUPPLY £9.90°

pwiups VIDEO COMPUTER

700 — £139" VIDEOPACS MOSTLY £10.95"

Complete range of games including a beginners computing course

umMs831

Perpetual calendar, day, date,
month, 24 hour alarm with on/ off
indication, 1/10 second chrono-
graph measuring set, lap and first
and second place times. Dual time
zone facility, backlight. 12 months’
guarantee

ONLY £29.95

(Inc. VAT P&P)

SOFTY EPROM D

Full details on request

EVELOPMENT-

BURNER SYSTEM

(kit) — £79.50"

With direct O/P to TV and Cassette interface

* Add 15% VAT unless included Cheques or P.O.s or telephone Card No. to

LCD ALARM
CHRONOGRAPH

All usual features.
Perpetual calendar,
day,

date, month and
year.

24-hr. alarm with
on/oft indication.
1/10 second
chronograph
measuring set,

fap and first and
second place times.
Dual time zone
tacility

night light.
12-month guarantee

ONLY
£21.95 (inc. vaT P&P)

Same day despalch
Same as ETI offer

LCD
ALARM

24-hr. alarm
Hours, mins, secs.,
date, month,
back-ight, auto
calendar.
Adjustable stainless
steel bracelet.

12-month guarantee

ONLY
£12.95

(mc. VAT P&P|

VIDEOTIME PRODUCTS, 56 aueens ro.

BASINGSTOKE, HANTS RG12 1REA. Tel: (0256) 56417 TLX: 858747

FACTORY AGENTS WANTED MONEY BACK GUARANTEE. OFFERS SUBJECT TO AVAILABILITY TRADE ENQUIRIES WELCOME
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qReadérs’ Circuit:

+Ve

BRIDGE

16V
A.C.

C1
50u
25V

d
L

2®]

OuUTPUT

Train Controller with Inertia
and Brake

M. Bright
D2-5 full wave rectifies the AC and C1

smooths the output. RV1 acts as a
regulator controlling train speed.

.vq

simulator {comprising D1, RV1, R2 tection. When a short occurs, D2

Switch S1 switches in the inertia output and provides short-circuit pro-

and C2). S2 switches in the brake, the lights up and the current into Q1 is
action of which is altered by RV3. reduced. Hence, the output is
RV2 controls the amount of inertia, so  reduced. Two 1W resistors are used
that the train can take as long as ten for R3,4 rather than a wirewound
seconds before even moving. Q1,2 14LW resistor, which would cost more.
act as a Darlington pair, supplying S3 simply reverses the polarity and

current to the output. Q3 monitors the hence the train.

4011

MOTORCROSS
D_I\/\/\/\_‘ 4
1k0

SUPER STUNT
[
K 1k0

DRAG RACE
& —110
1k0

PIN 14
SELECT
C+7.sv e
3
16
3 nY
14 r
4
Ls I
8760
POWER 3
SUPPLY g
4 L 10
565 100k - '
2,6 1
1 10 7 L 1
J 7
- 8 13
1u0
o K0
oL AN
L 4011
PIN 7

Auto Select for AY 3-8760 Stunt
Cycle

S.D. Lang

Constructors of the Stunt Cycle TV
game may wish to economise on
switches and panel space by trying
this circuit for game selection. Or-
iginally, game selection was by

grounding the relevant game select .

pins. This requires four push
switches; extravagant on switches

and panel space. In this circuit; three
of those switches are made redundant
in a novel game selection method.
The only switch required is a push
switch now entitled ‘'game select’.
Upon depression of this switch, all
four games are displayed upon the
screen, one a time. When the
playfield of the required game is dis-
played, the game select switch is
released and play continues.

The circuit works from the power
supply of the AY 3-8760. Circuit
operation is straightforward, as fol-
lows: The 555 and associated com-

AY.3 8760

STUNT

10

ponents form a pulse generator of
period approx. 1 second. This pulse is
applied to the input of the 4017 de-
cade counter. Every pulse received
advances the high output by one, so
the high pinis 3,2,4,7 in that order.
When pin 10 becomes high, the reset
circuitry i1s operated. If the select
switch is open, the output of all the
NAND gates is high, so the game is
played. When the select switch is
closed, the selection circuitry may
now operate, and the outputs of the
NAND gates go low in turn, selecting
the appropriate game.
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Readers’ Circuits

1k0

amMm

faoo 4)

7 SEGMENT

I
A

7 DIGI
{COMMON CATHODE)

-~

L—-l[}.L 16

2097152 8

ica
12 13 ICM 7208

Y,
al
g

|

FL

g

T4 0 15
7400 (7) 2 7805

A Pocket Digital Frequency
Meter

'S. J. Barlow

The circuit uses only five ICs and 13
passive components. It is designed to
fit into the casing of a pocket calcula-
tor and makes use of the calculator’s
seven segment display.

It has a single range measuring up
to 10 MHz. The display is updated
withanew reading everytwoseconds.
The preceding frequency count s held
in the display during this period, thus
avoiding a flashing display during the
sampling interval.

The 7805 provides the 5V supply
for the logic. The 4045 and the crystal
form an oscillator and 2 1 stage binary
counter producing 1/32 second
pulses at 1 sec intervals as shown in
waveforms 1 and 2. The 7473 flip-
flop produces the one second gating

47400

1 CYCLE 12 SECS)

L I

4045PIN 7

1

S
R
7 nsEC

4045PIN 8 —
o
1/32 SEC

1CM-7208 PIN 13
{INHIBIT}

ICM.7208 PIN 14 |—
{RESET)

1CM07208 PIN 11

. f,

JeSE L

=

(STROBE}

1~

pulse (waveform 3). Waveforms 2
and 3 are NANDed into pin 14 of the
ICM 7208s counter chip to produce
the RESET signal. Waveform 3 is also
inverted before driving a differentiator

with a 5V1 zener diode providing a
clamp and discharge path. The dif-
ferentiated waveform (5) gates the
new frequency reading into the dis-
play.

Seat Belt Indicator for Vehicles

S. Winder

As a reminder to put the seat belton, a
small opaque panel with the inscrip-
tion "SEAT BELT"' can be fitted to the
dashboard with a lamp behind, which
lights up for ten seconds after the
ignition has been turned on. The new
VMOS power FET can be used in a
very simple circuit to achieve this. The
current between source and drain is
dependent upon the gate/source vol-
tage. When the ignition key is turned
the + 12 volt supply is initially drop-
ped across R2, since the voltage

IGN SW

R1 +C1
. 10u
TANTALUM

10M

K O +12V

D1 NS SUPPLY

LAMP

12V 100mA (o]
VNB8

a1

VNBBAF
SGD

across a capacitor cannot change in-
stantaneously (C1 is discharged by
R1 when the supply is removed). As
the capacitor charges up the gate
potential of Q1 drops and the lamp
extinguishes. The current drawn by

the circuit falls to about 50 uA after a.
minute. The gate resistor R3 is pro-
vided to protect the zener diode which
is between gate and source of Q1, the
input resistance of Q1 is too high to be
affected by this resistance normally.
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Largest range of quality components in the U. K. — over 8,000 ty,

Marshalls

Head Office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place
London NW6 4TK. Tel: 01-624 0805
Telex 21492

pes stocked

Retail Sales: London: 40 Crickiewood Broadway, NW2 3ET. Tel: 01-452 0181/2. Also 325 Edgware Road, W2.
Glasgow: BS West Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel. 0272 426801/2

Tel: 01-723 4242

ZENER DIODES (full range in cat.)

400mW  BIXE3 1 WATT 25 WATT  BIXTO  CUIO 2
(3] =
024 A1 ymT2eA33 23 OV 67 (130 2
(%] A1 (wr20a36 23 (8V2 87 (14 2
Q0 RERNTETER BT £ C150 2
@3 A1 ur3iAel 23 G0 570180 =
Qs A1 w7324y 23 O 570170 2
Q49 A1 ma733asn 2y (12 67 (180 2
3 A1 1M73A56 23 C13 $7 c190 »”
07 A1 mrsa62 23 015 »7 2,
5.1 A1 1m736A68 23 CI6 87
58 AT IM75A39 25 SWATT  BIVOD 20 WATT  BYS3
v A1 mrssadl 25 oyp o 1.05
oV AV mMseAd7 25 o) 2 185
avs A1 amIsTASL 25 [z 23tz 108
ceve 1 IMTseAss 28 (13 B 1.08
vt 1 MrseAez 25 cie 2 5 105
oo A1 me0A6e 25 15 I 108
e A1 MTEIATS 25 (6 2 08 105
Gz A1 tMT62AB2 25 (17 s o 105
03 U OIMTEIAGT 25 (i 8 w2 1

04000 | €020
0400181 €820
£0.18
£125
0.8
£0.99
038
£0.59
£0.20
£0.28
052
£1.90
£0.78
£0.82
£1.08
£1.05
£0.52
£1.15
€08
£1.00

040238

C040228 £0.58

04043
040508
CD40518
040528
C040538
C04054
004055
C0A056
04059

CD40758

CO40768
C04077
CD4078

£254
£120
0920
o84
€20
[AR] ]
£1.19

®
PRESET
POTENTIOMETERS-TRIMMERS | 4|

PT10 SERIES (FULLY ENCLOSED)
PT10h (2 5) vertical mounting 0.15 wan at40 C.
PT 10V horizontal mounting 0.1 5 wattat 40°C
Tol. 20% Please specify horizontal or verucal

PT15 SERIES (FULLY ENCLOSED)
PT15 Nh vertical mounting 0.3 watt a1 40°C
PT15 Nv horizontal mounting 0.3 wattat 40° C
To!. 20% Please specifyl horizontal or vertical

VALUES AVAILABLE: PT10and PT15, 100R, 250R, 500R. 1k 2 5k
Sk. 10k. 25k 50k 100k, 250k, 500k. 1M, 2.5M. 5M. 10M

NEW LOW PRICE “KIM* The Ready

to use Microprocessor System

Not 8 kit but supplied fuily tested, wired and guaranteed. Expandable
Memory that grows with your system not just an evaluation kit. Starting
with KIM 1 at £107.95 VAT i i You get i bili

which can be expanded to a complete system capable of addressing up to
65K BYTES of Memory. KIM 1S EXPANDABLE. Expand as you learn up to

65K,
KIM 1 Basic board with above features assembled

12x8x3"" £2.70.
REXINE COVERED

£5.00, 11x6x3" £2.90.

BOXES AND CASES
AL BOXES

13 sizes in stock. e g. 4x4x1%’ 85p. 3x2x1’' 60p. 6x4x2"’ £1.285.

7 sizes available, e.g. 9x5x2%"" £2.40, 648%x1%" £1.75. 15x8x4"

3 %ax1 I

CAPACITORS — 100s 0f TYPES

IN STOCK — see catsiogue
POLYESTER MULLARD C382 (280) SERIES

Uf Price 015  £0.08
0.01 £0.06 022 £0.09 pm——
0015 £0.08 03 £0.13
0.022 £0.06 047 £0.14
0.033 £0.06 0.68 £0.20
0.047 £0.06 1 £0.24
0.068 £0.07 15 £0.36
01 £0.08 2.2 £0.37

£107.95
KiM 3 BK static RAM card plugs into motherboard £140.36 ABS PLASTIC
KIM 4 Motherboard (takes 8 x KIM 3) + power supply £78.55 3x2vxt %' 55p. 3%x2%x1% " 65p, 4%x

BSp. 8Vxd %x3" £2.10.
TTL (See Catalogue for full range) . ” _—
M vim 12S Swas2n] £07T) swiazow| | tozz Talsow’  EM2S LUS WIDE SELECTION OF VERQ & BAZELLI CASE
T4S2430 €125 SNTASAON EO.T7  SN74ZIN  £822 J4LSOIN €028
L5240 €150 SNTASBAN  E0.77  SNT4Z5H  £022 TALSDZN €028 3
T4L52454 €165  SNTASESN  £0.77  SNT4Z6N  £0.22 Y:tsnan tw2 |1979
L2470 £1.08  SNTASIIZN CLTD  SN742TN  £022 TALSAN  £0298
452488 €109  SN74SINAN £1.70 SN7430N €822 TALSOSN €029 CATALOGUE
7852400 €109 SMIASI4ON fo.77 SWia32N €022 T4LS08N  £0.2%8 M40 page caralogue — new enlarged micro section — largest
74152516 €1.00  SN7ASISIN €£2.95 SNT4ITN €024 TALSOSN  E0.26 Wiange of quality components from franchised suppliers
TALSZSIN  £1.00  SN74S188N £2.78 SNTA38N  £024 74LSION  £D26 Ravailable in UK. All VAT inclusive prices. Over 8.000 tine
74182578 E1.00  SN74S189N €181 SN7440N  £0.18 TALSIIN  €£0.26 Witems plus lots more. 45p post paid or 35p to cabiers atany of
741S258N  £1.00  SN74S200M €350 SNTAAIAN  £9.59 T4LSIZN  £0.28 Bour four branches
L5250 £1.55 SWI4S20IN £3.7) SM7442N  £0.45 T4LSIIN €058
42610 £3.25  SNT4S262N €92.50 SNTMSN  £0.75  T4LSN  £0.73
JUSZBEN €044  SNTas28Tw £298 Swassan  cos0 Tesisk 026 | #MAIL ORDER®
452730 £1.30 SN74S28EN £2.70 SNI44TAN €055 T4LS2ON  £0.26
7482750 £320  SN745280M £1.81 SNTAABN €060 T4Ls2IN €026 | Quick service on all orders — please add 40p for p&p to all
7452790 £058 SN74S300N £5.06 SN7AS0K €022 74Ls22N  £026 | orders. Telephone orders on credit cards £10.00 minimum
J4L5260N €165  SNI4S30IN £3.7) SNT4SIN €022 T4LSZ6N  £0.32 :
74L52B3% €120 SN74S387N £3.05 SNASIN  ED20 T4LS2IN 026
7452890 £3.74  SNTASATON £5.06 SN7454N  £020 74LSZBN €029
7415290 €100 SHTASATIN €506 SNT460N  £022  TALS3ON  £0.26
70182930 £1.00 SNIASATZN £13.48  SNTATON €039 TALSIZN  £027 Geta gr eat deal from
74052950 £1.35 SNI4SATIN £1348  SN74T2N £D30 TALSIIN €027 o
s 03 snsowndae oo w3 s w2 | AMarshall’s
74052000 €295 SNTASATSN £13.48  SNT4TAN  £026 T4LSIIN €032
TALS3230 €350 SNT400N  £0.07 SNTAISN  £0.60 TALSIEN €032
TSt £1s SUAIN  fon7 Swan  fo4s Jasion  cozs § 3Y2 DIGIT LCD AND LED PANEL METER KITS

y N74020 a7 N

ST o Wani e e 0 | tow-cost, easy-to-assambile kits using the new Intersil 71087 A/D
JASI2IN €255 SNT40AN  £0.15  SW742N €090  TALSABN €100 | converse
e ELIOf e ) e De Ty Ei%8 | 1oversivs 7106 s the first singiechip CMOS A/D for driving LCO displays —
74083530 £1.07  SHT4OTN £0.39  SN7485K £080  T4LSS4N £0.28 including backplane — directly. The 7107 s the first single-chip CMOS A/D
JALSI6EN OS5 SNIA08N €022  SNI486M £0.36  T4LSSSN £0.26 for driving instrument-size LED displays directly without buffering. Each
453660 €055  SNTA0ON €022 SNT489K £190  T4LS6IN £1.28 provides parallel seven segment outputs, ideal for DVMs. DPMs and anywhere
74L536TH 20'55 SNT410K €020 SNTAHOSN €060  TALSTIN £0.42 modern digital displays are needed. Both have internai reference and clock,
74053680 €055  SNT4LIN €020  SNTAHION £0.55  TALSTAN tﬂ.ﬂ and both are CMOS so you get low noise {12 to 15pV) comparable with the
TSI 085 SWMIN  ©020 SO (0S5 NASISN  £0sa i’ﬁﬁﬁﬁ;‘:ﬁvﬁﬂiwwwe’mmw max. @ 10V)
TASITN €085 SNTAIIN  £0.36  SNTAK2ON €055  T4LSTON 42 g
74033750 £0BS  SNIAIAN €080 SHIAKZIN EO.55  7ALSTN €042 Ihn:‘:\:dmg PC board. for 8 functioning panel meter. Assembly time is only V2
7453770 €130 SNT416N €025 SNP4HION £0.55  TALSB3AN  £0.90 b
TLSITEN €100 SNATIN  E025  SNTAKAON £055  TALSBSN {£0.95 :&3}8%‘5&23}32"33 Ao f12:80
70LS379K  £125 SNI4IBAN. €150 SNTaHSIn  €0.55  Taisaow  £0.ae | o o oLt R ees SP L E1et00
740S386N  £0.44  SNT4IS5AK £1.50 SNT4HSIN £S5  TALSOON  EO.64 SPECIAL OFFER b
453908 £0.90 SN74IB6N €10.71 SNTAHSN €055 744Ls9u £120
74(SIG3N  £0.90 SN74IB8AN £2.10 SNT4WSSN €055 TALSRN  £0.7D
JUSIN €150 MO 260 STASN  ED.SS TSI s L200 — 5 TERMINAL ADJUSTABLE
74153981 £1. 4190R  £D.85 SNTAMEZN €055 TALSISAN  £0.90
74153990 £145 SNTAI9TN  £0.90 SNTALOON €55  T4LSHN €135 VOLTAGE AND CURRENT REGULATOR
T4LS490N €00 SNT419ZN £0.90 SN74LDZN €055 TALSIOIN  £0.42 The L 200 is a silicon monolithic integrated circuit for voltage and current
7418670N n.: SNA1GIN  £0.90 SNTALDAN €080 msmgn ::.:z programmable regulation
SHIASOON  £0.77 SAT4I06N  £0.80 SNTALTN €300  TALSNIN  £0.42
SW7ASOIN  £0.77 SNTAISTN  £O.B5  SNTALTAN  £0.90  TALSIIIN  £0.42 .AgJUS;AgtEgﬂ:g}egg‘:‘;‘gé’g&ﬁ%32BSV
SN74S04N  £0.94 SNTA198N €125 SNTALBSH  £252  JALSINAN  £0.42 :Aﬁu'uﬁ):nc N%WON . £1.95
SNTASION  ED77  SNTA9GN  £125  SNIALGIN €230 JLSIZZN  €0.52 EoUC ICE LY -95 each
TRANSISTORS (for full range see catalogue)
2410 1.40 2M2904A 31 7M3133 50 40360 .55 404E8A 70 80321 .19 BO242C B2 BFII7 27 BF46B 82 BSX6) 53 mMENOp 22
2ran 80 2N2905 31 23134 85 40361 55 49513 160 BCIZ2 .19 B0243A 85 BFIT8 27 BR47A B8O BSXT6 B0 MEVNIZ0 2T
204iz - B0 2N2S05A 31 K335 72 40362 55 40514 150 BCIZT 20 BO243C A7 BFI79 33 BR24TE 80 BSXIT 60  MEN002 27
20417 1.0 20906 25 213136 91 40363 145 40537 §6 BOZ8 20 BO2a4A .TO BFIBD .37 BR2S4 26 BSYID 110 MEAOI .16
2M2483 30 2M906A 25 3237 150 40364 145 40543 150 B(337 .20 B0244C 87 BFIB1 37 BF25S 26 Bsya 52 ME4002 .16
484 30 2R907 25 2M3242 68 40372 1.15 40559A S50 B(338 20 BO24SA B9 BFIBZ 37 @r2S7 35 BSY2S B85 ME4D03 .16
22491 240 2W2%0TA  25. gN34zA 80 40373 V.85 BC2S6/A/B 29 BC347 .30 BO245C 5 BFI8) .44 BR2s8 35 BSYZE 55 meaipl 1)
K513 90 2M2920 330 2M3250 33 40374 165 BCZ5I/A/B .18 BC3SD L)) BDZa6A 72 8FIB4 41 @R259 35 BSWT 55 mEdlz M)
61470 22923 17 203251 39 40389 .70 BC2S6/A/B/C 18 BC382 21 BO246C 93 BFIBS 37 BR62 66 BSY26 44 MEAIO3 1)
N2613 90 ZK2924 17 203300 45 40390 1.05 BC259/B/C .19 BCIB2L 21 BOZ49A 240 BRISA 16 BR6I 75 BSYZ9 110 MEaid .M
614 7O ZN2925 19 2K330t 45 40391 .90 BC260 ‘17 BC38I .19 B0249C 3.00 BFISS .16 BRIGI 55 BSY38 33 MEGDOI .16
2N2546  1.70  ZK2976 17 2k3302 38 40392 70 BCZEI/A/B 25 BCIBIL .19 BDZS0A 275 BFI% .16 BAYI0 55 BSYI9 33 ME6002 .16
22647 155 2K010 100 23367 135 40394 .90 BC262/A/B/C 26 BC384 21 BOZS0C 3.40 BFIST .18 BAYIY 55 BSYS| .33 MEGDO) .16
2059 135 2001 37 55300 50 40395 1.45 B263/8/C 26 BC3B4L 21 BDAI3 44 BFISE .19 BAYSE .38 BSYSZ 33 mE6ID) 22
271l .30 23012 37 2)009)  4p 40396 1.45 BCZGA B5 BCA07 27 8434 46 BFI99 19 BSwdl 165 BSYS) 33 mEeloz 22
aenz .18 M08 37 2M3391A 45 40406 .73 BC2S6/A/B .34 BCAOB 27 BDA35 46 BF200 38 BSwe6 .90 BSYSd 36 mEso0) 22
N3 25 IS 4T 2M3392 .17 40407 57 BL300 43 BO236 .44 BDa36 46 BF224) 22 BSWH! 109 BSYES 45 mESO02 22
neTe 22 W9 55 a33g3 47 4006 82 RGN 43 BOZ3T 44 BI4Y7 S5 BR22S) 27 BSWI0 165 BSYIB 100 MEBO03 22
2M2848  1.10  2K3020 75 2M3384 AT 40400 82 BC30Z 37 BD238 44 BD438 55 BF238 55 BSXI9 .35 BSYI9 142 mEso0! 22
20865 220 IM053 25 aM3395 49 40410 82 BC30I B4 B0ZI0A 44 BD44) .44 BR40 24 BSX20 35 BSYOSA 37  mRoo0z 22
22890 250 2M3054 72 233% .19 40411 3.0 BOI4 60 BO239C 59 80442 .44 BF241 24 BSXZ1 35 MED4I4 22 MM00 145
2K289) 250 2N3055 73 2M3397 19 40412 B8 BC3OT/A/B .16 BO240A 49 BDS29 49 BF244A 38 BSX26 88 MEMAG) 27 MM 145
22892 10.00 2K3107 55 40326 B0 4414 499 gr308/A/8 .16 BOZAOC .59 BDSIC .55 Bf244B 33 @SX2T B2 MEMG2 27 MM8) 170
22894 50 2ZN3108 75 40321 T3 4pdz2 220 BC309/A/B/C .16 BOZ4VA .49 BDSIS .70 BF245A .44 8SX29 53 MEID0Y 17  MMI0 149
22903 180 2M3109 30 40348 110 40440 70 BT 15 BOZ4IC 85 BD536 70 BF245B 44 BSXI9 120 MEIDD2 .17 MA91 200
20904 31 MBI 400 40349 145 404674 1.05 8C3N8 14 BD242A 55 BDS7 .74 BF246A B2 BSX60 .7V MEIOTS 22 MJ901 245
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LINEAR (See catalogue for full range)

TAARZ63 €135 TCABI0S €100 LM70IB £2.99 (M7BISKC €156
TAA00 370 TCASIO  €1.085 (MIOIC  £299 |M7B24KC €156
TAAS21 £1.10 TCA9I0 €128 (M702C  £0.81  M7BLOSCZ €0.30
TAAS22  £165 TOASAD  £1.80  (M703LN €115 (M7BLI2(Z £0.30
T £0.48 TCASBD  E3.19  |MT09CH  €0.70. ({M7BLISCZ £0.30
TAMIIE €238 TDAIDO2  £2.00° W09 £0.50 (M7BLZ4CZ £0.30
TRG2! £250 TOAIDO4A €333 (MIQ.14 €049 £2.75
TAMGGTA €165 TOAIDDS €358 (M7I0CH €067 MCSTIP €175
TAABG1B  £1.45 TOAI02Z  €7.50 (M710-14 €048 MCETZP  £1.75
TAATS0 €165 TDAIOZ4 €124 |MIIICN  £0.48  MCI24P  £2.10
TAAT00 €350 TOAIO34 €475, w716 €100 MC7B9P  £1.90
TAAKGOA €145 TOA020AD £4.50 (Miz3CH  £0§2 MCI0P  £3.00
TAAGI0B €145 TOA2522 €350 (M723C-14 £0.45 MC798P €220
TRAI20  £0.80 TDAZS30 €280 |M74ICH  ED50 MC79P €220
T8A33) €090 YOA2540  E384 |M74|C8  £0.30 M(83ZP  £0.70
TBAM! €095 TDAZS41 £330 | wy4IC-14 €060 MCBIP  €0.70
A0S €150 TOAZ560  £3.40 |w7a7CN  £0.78  MCBl 6P  £082
18A3%6 €120 TOAZST1 €345 (w7488 D50 MCB3IP €082
T8MO0 €220 TOAZ581 €285 (m748-14 €050 MCB3BP €235
TBMAD €180 T16A2580 €370 (m9oo £0.50 WCB40P  £185
TRASI0O  £1.76 TDAZ600  £4.10 |m9i| £0.50 MCBM4P  £0.70
18AS20  £2.80 TOAZ6I0 €310 (g2 £050° MCB4EP  £0.70
TBAS200 €270 TOAZSIIA  £1.80 w923 £0.50 SN76001N  £1.30
TBAS30 €235 TOAZ540  €£2.70 {MI303N  €1.15  SKIG0O3N  E£3.08
TEAS300 €245 TLOSOCP  £0.85  (MI34N  £1.52  SNIG00BKE €1.95
TBAS40 €260 TIDBICP  EMA2 [(M1305K  €£1.52 SNTBOIIN  E£2.04
TBAS400  £2.70 TWO8ZCP  £0.80 (MI307N  €1.22 SKIGOIIND E1.72
TBASS0  £3.60 TIOBICN  E0.10 W3O £2.10 SNTBOISKE £1.90
TBAS500  €3.80 TLOB4EN €145 (331N £1.30 SNTRQZIN  £2.05
TRASBOC €295 LMGION €060 (MI458N  €0.4S  SNTG0ZIM0 £1.72
TBAS600  £3.00 LM340TS  €£0.88 (MI406N €097 SNTEO33N €3.08
TRAST0 - £2.10 LMMOT-I2 €088 (MIBOON  £1.94 SNIGIION  £1.30
TBASI0)  £220 LMO4T-15 £0.88 |MIBOIN  £225 SNIGIISN  £1.65
TBAGA1E  £3.00 M340T24 £0.88 (MI803N  £2.10 SNTGII6N  £1.90
TBABS | £250 UMMIPS  £0.56 (MIBIZN €620  SNIGI3IN  £1.30
84673 £320 (MMIP12 €056 (MIB2ON  £1.46  SNTE2ZEN  £2.56
TOATO0  £220 (MI4IPAS EBS6 LMIBISN  £1.90  SN76227N  £160
TBATSO  £2.35 (M341P24 ED56 [MIG3ON €190 SNT6Z28M €185
TBATS0)  £245 (M345K  £6.97 (MIBASN  £1.50 SKIG4TIN  £2.30
TBAT0A €175 LMMBM  €0.85 (MIB4BN  €£1.98 SNT6530M €1.50
TRABOG  £1.30 (M350K  E£6.50 LMIB50N  £190 SNT6532N £228
TBABIOS  £1.30 (M358M €080 IMIBAIN  £2.50 SN7ES33IN  £2.07
TBAS20  €0.80 (MIGON  £3.00 (MIBION P.O.A  SNIESMN €188
TBAS20 €299 UMI7ON £330 (MP907NA €180 SNTGS4SH €180
TPASZ00  £3.09 IM7TIH  £235 (M2017N4 €180 SNT6546N €188
TBAGOD  £2.75 LMQTIN €335 (M30IN €060 SNTB5502 €057
TBAS900  €3.00 (MI74N €335 (M3302N £055 SNI65522 EMST
TAI0S  £1.49 LM3TIN £1.80 (M3AOIN  £0.55  SNTG570M  £2.18
TCAISO  E£1.80 (MG7BN  £2.40 (MI0ON  £069  SWTG620MN E1.N
TCAIGOC  £2.66 |M379S €425 LM390SN  £1.35  SNI6650N  £1.58
TCAZ20 €210 (M380K 96 LMI909N  £0.76  SWIG66ON  £0.87
TCAZ70S  £2.99 LMIBOM-14 E1.08 (M3a)IN  £1.10  SNT6666N  €0.99
TCM40  E165 LMIEIAN  £2.70 |M39)38  POA  SDAIP £1.35
TCABAD £3.45 UKBIN - £169 agian €279 SO42P £1.35
TCAGSD €345 LMI2N  E1.32 |psocH  £130  TADIOO  £2.00
TCAG60B £3.45 LM3B4N £1.55 | M78L0SCH £0.85 £0.90
TCAT30 £3.80 LM3BEN 088 | M7BLI2CH £0.85

TCAT40 £3.00 (iM3ETH £1.10 (MIBLISCH £0.85

TCATS0  £250 LM3BEN  £1.00 LMIBLZACH £0.85

TCAB00 £3.75 tM3BAN €100 |M7S0SKC £1.56

TCAB00Q  £3.95 LMION E08B7 (MTBI2KC €136

UNIVERSAL VOLTAGE TESTER

The 2 pole combitester is a universal voltage and continuity tester with
incorporated battery. This combitester allows testing of dc and ac
voitages trom 4.5V to 380V Continuity tests of etectrical connections
between 0 to 20 k2 can be parformed by pressing the red button, built
into the handie of the tester. Display is by means of LEDs. The Siemens
combitester has been tested to VDE standard 0425/1.73 and has the
VDE symbol.

Application
Testing of d¢ and ac voltages between 4.5V and 380V. Polarity check for
de voltage. Continuity testin electrical connections between 0 and 20 kQ
Determining forward and reverse directions of semiconductors
Short-circuit tests with capacitors.

4.5 10 38DV

Also available without battery as voltage tester only

Price £10.50
Price £4.75
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HIGH PERFORMANCE MODULAR UNITS

e

BACKED BY NO-QUIBBLE 5 YEAR GUARANTEE

30 WATTS R.M.S.
INTO 8 OHMS

PROFESSIONAL
FINISH

EXTRA RUGGED
CONSTRUCTION

ONLY 5 SIMPLE
CONNECTIONS

Of all the purpose-built power amplifier moduies by I.L.P., the HY50 is
understandably the most popular with those wanting to build new or up-grade an
existing hi-fi system, run a small high quality P.A. system, amplify a musical
instrument (say for practice or small range use) or use it for lab work. its useful
30 watts RMS output into 8 ohms, its rugged construction and freedom from
heatsink worries make it the ideal all-purpose quality power amp — and it is
unconditionally guaranteed for five years! Tens of thousands are in regular use
throughout the world.

... and a spec that means just what it says!

Encapsulated power amp with integral full-rated heatsink.
Input — 500mV.

Output 30 watts RMS/8Q.

Load Impedance — 4 to 16Q.

S/N Ratio 75dB ) '
Distortion — 0.02% from 100mW to 25 watts at 1KHz into 8Q.
Supply Voltage + 25V. Size 105 x 50 x 26mm. ¢

£8.33

Inc. VAT.and postage in U.K.

Nothing has been overlooked in the design and manufacture of I.L.P. Modular
Units. Heavy duty heatsinks, encapsulated circuitry, no-compromise production
standards and true professional finish ensure world leadership in their field for
I.L.P. Now we have up-graded output ratings and down-graded prices to bring
I.L.P. within €asier reach of all who want the best with which to build with. Prices
reduced by an average around 20%

Guaranteed 7-day despatch on all products

FREE POST — No stamp required when sending your order or enquiry for
information sheets.

ELECTRONICS LTD.

FREEPOST 4, Graham Bell House, Roper Close, CANTERBURY
Kent CT2 7EP. Phone (0227) 54778. Telex: 965780

Please supply

l Total Purchase Price
| enclose Cheque [_]
Please debit my Access/ Barclaycard Account number

I Name and address

Signature

F.P.48
- N R O R IR D R e T EE OE R G

.L.P POWER AMP
MODEL HY50

ENCAPSULATED FOR
OPTIMUM THERMAL
STABIL'TY

SHORT & OPEN
CIRCUIT PROTECTION

NO EXTRA HEAT
SINK NECESSARY

OTHER UNITS IN THE RANGE

All prices inc. VAT at 15% and postage in the U.K.

HYS5 PRE-AMPLIFIER

Compatible with all |.L.P. power amps and P.S.Us. In 3
single pack, needs external pots and switches. Multi-function
equalization. Mag. / Ceramic/ Tuner /Mic. / Aux. inputs. High
overload margin. Active tone controls; 500 mV out.
Distortion at 1 KHz — 0.01% . Two HY5s connect easily for

stereo. £ 5 . 34

THE POWER AMPS
With heatsinks, full load line and thermal protection
Distortion typically 0.05% at 1 KHzx.

HY120 60 Watts RMS/8( 114 x50 x85mm £17.48
‘HY200 120 Watts RMS/8Q 114 x 50 x 865mm £21.21
HYA400 240 Watts RMS/4(Q 114 x 100 x 85mm £31.83

THE POWER SUPPLY UNITS
(Split line outputs to suitI.L.P. power units and HY5).

PSU 50
PSU 70
PSU 90
PSU180

for 1 or 2.x HY50
for 1 or T8 HY120 £15.85
for one HY200 £15.65
for one HY400 or 2 x HY200 £26.47

£9.32

% NOW-PRICES DOWN BY 20,

Postal Orders [] Money Order ]

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOUu> rROM ADVERTISERS!



Here's why
- you should buy
an [CE. insfea

PROMBOX 12
UV PROM ERASER

oM

£63.89

includes P&P
Add £9.58 VAT @ 15%
Ex-stock

FEATURES:
@ SIMPLE OPERATION

@ ERASE TIME VARIABLE FROM 5 TO 50 MINUTES.

@ SLIDING TRAY CAN ACCOMMODATE UP TO 12 UV EPROMS.
@ SAFETY INTERLOCK PREVENTS ACCIDENTAL EXPOSURE.

Send cheques /official orders to:

GP INDUSTRIAL ELECTRONICS LTD.

SKARDON WORKS, SKARDON PLACE, NORTH HILL
PLYMOUTH PL4 8EZ. TEL. 0752 28627

Your leading direct suppliers for

NASCOM

MICROCOMPUTERS

AND FULL SUPPORTING

RANGE '

OF ITEMS TO ENABLE YOU TO

WORK AT PROPER

PROFESSIONAL LEVELS

* At newest reduced prices.

* Widest possible range stocked.

% Information on request.

* Enquiries from trade, industrial
and educational users invited.

Appointed distributors for the
fine products of:

SIEMENS, ISKRA, RADIOHM,
ORYX AND MANY OTHER
FAMOUS MANUFACTURERS

It's a good deal better from

ELECTROVALUE LTD

OHB
Phone: Egham 3603. Telex 264475

Manchester M19 1NA. Phone {061) 432 4945

LECTROVALUE

@ Wepay

postage
in U.K. on orders list value
£5 or over. If under, add
27p handling charge.

@® Woegive

discounts
on C.W.0. orders, except
items marked Net or N in
our catalogues.

5 °/o Zc;gvdon, list value
OoFf more.

0/, on orders list vaiue
1 o /0 £25 or more.

Not orr Access or Barclay
orders

@ Wae stabilise

prices.
by. keeping to our printed
price lists winch appear but
three or four times a year.

@ We guarantee

all products brand new,
clean and to maker’s spec.
No seconds, no surplus.

@ WE WILL SEND YOU
OUR 120-PAGE
CATALOGUE No. 9
FREE ON REQUEST.

Comprehensive, inform-

ative, very well produced.

Write, phone, or call for your

free copy, fogether with

latest price list.

Dept. ET8, 28 St. Judes Road, Englefield Green, Egham, Surrey TW20

Northern Branch (Personal shoppers only). 680 Burnage Lane, Burnage.

of Just any
mulfimeter

% Best Value for money.

% Used by professional engineers, D.1.Y.
enthusiasts, hobbyists, service engineers.

% World-wide proven reliability.

* Low servicing costs.

% 20K /volt sensitivity and high accuracy.
% Large mirror scale meter.

% Fully protected against overload.

% Large range of inexpensive accessories.

*% 12 month warranty, backed by a full after
sales service at E.B.Sole U.K.Distributors.

Prices from £16.60 —
£32.00+ VAT

ELECTRONIC BROKERS LIMITED |

49-53 Pancras Road, London NW12Q0B. i

| == =

Tel: 01-837 7781. Telex: 298694.

Please send me full colour leaflet and prices on whole ICE range including
| accessories. |

|Name ......... ! , . p o ok 0 0 AT 0 ‘
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CT Systems Reviews

We have two for you next month, the new Acorn 6502
based kit, a super MK14 (some would say} and an even
newer educational and development kit called the
Nanocomputer.

Ancient and Modern

One of the things that we love to hear from you about are
your applications for microcomputers. In this tale from the
past a PET is being used to collate old parish records. Not
a bit ghoulish either!

The PET Bus

Computer busses often seem to be misunderstood, the
PET's no exception. In this article we delve in and give
you the facts.

Dateline 5000 AD

Your chance to colonise the galaxy from the comforts of
the armchair. Despatch your fleets to investigate “target’

stars, determine the mineral value etc, and (of course) do
battle with the baddies. Star Trek eat your heart out.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979
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Pet Expansion :

‘_.

Computhink
Dual drive
minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet’s Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk

£833. ...
Expandapet memory
Powered by Pet’s own powersupply and mounted
internally in 5-10 minutes without special tools.

111 S £261 +V.AT.

All units are fully built and tested.

_J

Apple |l was the original with full colour high resolution
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple 1l has been well tried and approved by the public
(over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large
With 16K user RAM only

s.a.e. for further details.
£ 820 + V.A.T.
(inc. PAL card)

New 7khz 16 channel A to D board p.o.a.

_/

SuperBoard Il

-:_Cr- hJ

P ey

NEw & ﬁdlﬂﬂ
LOW | " (L] IR

PRICE l
1

)

s a -8

41 IM l

Tt
“« § s g0 v
“ 4097 08 )y
- § TS e

R 8 L

This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM (on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and /O utilities in
ROM. Direct Video access with 1K dedicated RAM
(besides 4K user RAM) and full graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up

and running.
NOW only £229-00 + V.AT

(_
Applell &TRS80
Memory Expansion

, /
Save Over £100

TRS 80 and Apple Il memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAMs.

Kits come with full instructions and new jumper sets

where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you

for £5.
16K upgrade kit £85 + V.AT.

[Us younp

LONDON E3 5AB

4 MORGAN STREET  TELEPHONE:01-3813993.

TELEX: 261426 ATN.LOTUS SOUND

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1979

PLEASE SEE V.A.T. ADVERTISEMENT ON PAGE 15 BEFORE ORDERING GOODS FROM ADVERTISERS!




GG

e [
>0 M= =

£114.98 55555
BEST OFFER EVER
Camera Kit, Lens,

Vidicon & Modulator

CROFTON RAMAR CONSTRUCTOR
wnBe R
Tel: 01-891 1923 & Wb, T

PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot popular components

Full range of HE printed circurt boards
normally ex-stock, same day despatch at
competitive prices

P C Boards to individual designs

Resist-coated epoxy glass laminate for the
d1y. man with full processing instructions {no
unusual chemicals required)

Alfac range of etch resist transfers. and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

ELECTRONIC SERVICING. )

Manufacturers / Distributors, we have facil-
ities for field or bench service of a wide range
of electronic equipment. If you require a
service agent in the South West contact:
Westbury Technical Services, 121 Barton
Street, Gloucester. Telephone: 0452 76361.

TVH7 TELEVISION SOUND. For high
clarity Hi-Fi listening and recording of televi-
sion programmes. Supplied built and tested
on a single board measuring 105x52mm, for
TV internal fitment. £9.80 inclusive, with
wiring and comprehensive instructions. EVE
Products, 7 Adel Green, Leeds 16.

EIRCUIT DESIGN, Prototype construction,
JAnalogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536.

ORGANISE YOUR COMPONENTS!

COMTRAYS

Store resistors. capacitors, IC's, screws, etc. Ideal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2% x
1'%ins. deep.

.

£1.60 each, including p.p. and VAT
Four for £65.80 {64 compartments)
Eight for £90.90 (128 compartments)

Cheque or P.0O. to:
HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 SEP
Tel. Aylesbury 630364

BARGAINS FOR THE
ELECTRONIC HANDYMAN
'BRANDED LED DIGITAL
ALARM CLOCKS

**
)

> ”9. £
U] @ )} i
Refurned to Service Department within guaramee\.
period. o .
(1) With alarm repeat — S.R.S.P. of £17.00 offered at
£3.98 inc. VAT. C
(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P.
£31.00—oftered at £7.95 inc. V.A.T.
(3) With integral luxury light and repeat alarm also as
featured in most major U.K. Mail Order catalogues,
, S.R.S.P. of £32.90—offerggﬁaj_s’_7:4_5 inc. V.AT.
These will be sold as received from our customers with
the existing fault(s) and without guarantee.
" Discounts available on large bulk pu_rchn-._:

PRESCOTT CLOCK AND

| COMPANY LIMITED
R London 2 6ER

DIGITAL WATCH BATTERIES. Any make
or size. Please quote type 60p + 10p P/P. 2
for £1.20, 4 for £2.40, 6 for £3.40. Discount
for large quantity. — F. S. Butler, 511 Ful-
bridge Road, Peterborough PE1 6SB.

NASCOM USERS, program your 2708's in
two minutes. Circuitry to plug into P10 ports.
Send £2. — G. Benson, 2 Saxon Walk,
Lichfield, Staffs.

TIRRO's new mail order price list of elec-
tronic components now available on receipt of
SAE. TIRRO Electronics, Grenfell Place,
Maidenhead, Berks.

INTRODUCTION TO MICROPROCES-

SORS AND COMPUTING. 50 pages of

diagrams and explanation to get you started.

Price £2.30 + 45p postage.

EDUCATIONAL DATA AND TECHNICAL
SERVICES

59 Station Road, Cogenhoe, Northampton
NN7 1LU

Videagraph Il links to the aeria! socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc
New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete ﬁ’g'g Luxury cabinet and
Kit only controls. £9-95

READY BUILT UNIT £39.95 + £1.00 P&P e
VVIL LA ower House, Blritay Rosd e |
STUART germs s G5

SYSTEMS LED Telophone: Brentwood (0277) 810244

.COMPONENTS TEST EQUIPMENT. CCT
boards, anything electrical/electronic
purchased for cash. “'Q"’ Services Electronic
(Cambridge) Ltd., 29 Lawford Crescent,
Yateley (0252) 87148, Camberley, Surrey.

f

PRECISION SHEET METAL work chassis,
panels, etc. Steel, stainless or aluminium,
long /short runs, good deliveries. E.E.S.
Limited, Clifford Road, Monks Road, Exeter
36489. Telex: 42401.

FOR COMPUTER OPERATORS. Tl Pro-
grammer. Hexadecimal, octal, decimal
calculator / converter for computer program-
mers. Performs arithmetic in any of three
number bases. 15 sets of parentheses for
complex probiems. Independent memory and
constant. Price £42.12 including VAT and
P.&P. Or s.a.e. for details — R&E Marketing,
Long Acre, The Ride, Ifold, Billingshurst,
Sussex.

VMOS POWERFETS

(with free data and ideas sheet)

VNB7AF (60v, 2A, 15W, T0202) . ......... 85p
VN 10KM (60v, %A, 1W, TO92 +tab)
(plus 10p for 20% lower Ronmax. selection)

96 page VMOS Design Catalogue . ......... 45p
BIFET OPAMPS

TLOB1CP (YLO7/8 series 13v/pS) ......... 29p
TLO74CN (Lo noise /distortion) ... ........ 120p
LFI374INQUFET741) .. ... ... ......... 27p
BIMOS OPAMPS

CA3140E (MOS-TTL interface etc.) ... ...... 38p
QUAD NORTONS

LM3900N (cheap opamp substitute} .. .. . . . 43p
MC3401P (cheaper ditto!) . ......... ..... 3sp
OTHERS

709C (TO5.12v/ S decompensated) . ...... 15p
741C (famoush) ... ... Boe
308 (lsmax 7nA, Isyppty 0.35mA)
LM78LOSACZ (5% accuracy, T092)
FAST LOCMOS
4001B(tp 25n8) ...........
4007UB {t, 20nS) ..
40118 (t, 25nS)
401 3N (fog 25MHz)
4016B {BW 90MHz) . . .
40178 {fmg 16MHz)
40208 (fog 25MHz)
4069UB (,20nS)
(all figures typical with 10-volt supply)
All offers subject to availability.
P&P 20p. Mail Order only

J. W. RIMMER

367 GREEN LANES,
LONDON N4 1DY
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from day one of ETI, ‘phone
your order

SPECIAL OFFER-—Single
sided Pax PCB mat, four off,!
4%” x6%", 99p alt up

£YI B8R

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek:01-891 1923

BRITISH MOTOROLA.
6800 SYSTEMS

6800S: 16 K Dynamic RAM, 1K Mikbug.
compatible monitor, room for 8K
BASIC In ROM, VDU with u/i case and
graphics, CUTS and HI Speed tape
interfaces, Single pcb with power
supply components. Price of kit from
£275 with out kdb or £299.00 with
keyboard.

Mini 6800 MK2. 1K user RAM, CUTS,
VDU with u/lI case and graphlcs with
QUERTY keyboard from £152.50
NCU Board,. This number cruncher
using the MMS57109 is supplied with
our own Basic style program on tape
(3K bytes) that wiil outperform any
of the 8K Baslcs as a programmable
caiculator. Suitable for any 6800
system with Mikbug. Kit price £32.Q0
8K RAM (2114) and 5 or 10K PROM
board. This pcb is bus compatible
with the above systems and has all

the buffering and decoding that you
need. PCB only, £13.00

MICROCASE. A big beautiful grey ABS
Moulding with heavy aluminium chassis big
enough to house a big system. £29.00.

ALL PRICES WITHOUT VAT AND POST.
PLEASE SEND S.A.E. FOR LEAFLETS.

HEWART MICROELECTRICS
95 Blakelow Road, Macclesfield,
Cheshire.

FOR NASCOM 1
"IN SCOTLAND
SEE STRATHAND

In stock now:
Nascom 1
Buffer Boards
8, 16, 32K Ram Boards
Super Tiny Basic
Zeap on tape

8K Basic on Tape
High speed cassette interface professional
T.V. Monitor in kit form and other pro-
ducts arriving daily.

Please note it is not our policy to advemse'

Nascom products which are not currently
available.

STRATHAND
44 St. Andrew's Sgq.
Glasgow G1 5PL
041-55267310r2
Access and Barclaycard sales weicome
Callers welcome 9-5 Monday to Friday

DESIGN AND CONSTRUCTION SER-
* VICE. Prototype audio, digital, RF circuitry or
equipment. For professional or amateur
applications. Let us translate your ideas into
hardware (or software). Contact: Westbury
Technical Services, 121 Barton Street,
Gloucester. Telephone 0452 76361.

COLOUR MODULATOR

FOR ALL TV GRAPHICS!
£ 6 95 Red, Green. Blue inputs {can be mixed)
[ SUPER EXPLOSION FLASH EFFECT FOR

e, UHF TANK BATTLE. FREE INTERFACE DE-

WILLIAM STU)\RT SYSTEMS

Dower House

CM|3 3SD Tel (0277)810244
Barclaycard / Access welcome

LOST THE TIME?

MSF 860XHz2 TIME RECEIVER, data and audio
outputs, built-in antenna, agc, £13.70.
SEQUENTIAL DISPLAY of year, month, date, day,
hours, minutes, seconds for time receiver, £10.70 (no
case or pcb, Veroboard okay). Right time always.
V.L.F.? 10-150KHz Receiver, explore, £10.70.
MUSIC-CENTRE? NO RADIO 4? 200KHz to Med.
Wave Converter, coax and inductive outputs, £11.40.

Giro 21 923- 4000 Ask overseas pr/cas Each easy-
kit includes all parts, printed circuit, case,
postage, etc. Money-back assuranco s0 SEND off NOW.

CAMBRIDGE KITS

45 (TV) Oid School Lane, Mitton, Cambridge

DISCO FOR SALE:High quality 100W
custom built stereo system with a full
lightshow at £950 ono. Will split up
subject to reasonable offers. Phone
Henry 01-437 1002 ext 12 daytime.

SEGURITY
PRODUCTS

Designed for the Do-lt-Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade.

Radar, Infra-Red, and many other items avail-
able. Price list supplied free
Please note that our Pnces now INCLUDE VAT
at 12%2% + P&

SECURITY CATALOGUE_
G|vmg details of current professional alarm
techniques — £1 (retundable on orders over
£10)
Access and Barclaycard Sales welcome
We also sell Nascom 1

STRATHAND SECURITY
44 St. Andrew’s Sq., Glasgow G1 5PL
041-552 6731 or 2 .

TRITON COMPUTER for sale fully assemb-
led and working full 4K RAM — Financial
difficulty forces sale. Offers in region of £290,
no reasonable offer refused. 62 Kirkstall
Avenue, Leeds 5. Phone 782377.

Complete repair instructions any requested TV
£5 (with diagrams £5.50). Any requested
service sheet £1 + s.a.e.

S.a.e. brings free newsletter, details of service

sheets from 50p. Unique publications.
AUSETI
76 Church Street Larkhall, Lanarkshire

Magnet and Reed Switch ... ... Flush 85p

Surface 85p
PressureMats . .......... Large £2.10

Stair £1.35
6’ Heavy Duty Bells .. ......... £10.50
Sirens 12v84dB @ 10" ......... £7.05
BellCovers . ................. £8.05
Window Foil Self-Adhesive .. ... .. £3.20
Foil Blocks .................... 20p
Door Loops, complete .. ......... £1.10.
Key Switches, topgrade ......... £4.00:
Control Panelsfrom .. ......... £29.50

-

ROADRUNNER WIRE
THREADING SYSTEM

Introkit £€9.88, Wiring Pencil with full
Bobbin £2.44, Distribution Strips glue fix
20/pkt. 6 long £2.80 pkt., press fix
20/pkt. 2" long fit Vero/RS Bds. £2.92
pkt., Bobbins of “Q.S.E."" wire 4 of 1
col./pkt. green, blue, copper, pink £2.12
pkt.

SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £13.25),
Microshear Cutters £3.15 pair, Conduc-
tive Paint £2.35, DIL Breadboards + &
Gnd. Bus, 20 Ic Posns, Decouplers, C-
Fingers £1.50 ea.

Prices include P&P. Please add 8% VAT.

T. J. Brine Associates
Blackdown Rural Inds.
Haste Hill

Haslemere, Surrey

INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation.

This short intensive course is intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming in BASIC high level language.
The course is fully residential from Friday
evening to Sunday afternoon.

Option of non-residential weekend, week-
day evening and weekday courses avail-
able if required.

For further details of dates available,
fees, etc.:

Phone (041) 43139, or write to:
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside
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AJD DIRECT SUPPLIES . 95 GMTELECTRONICS ... 6&7 POWELL ............. 117
ALTEK ............... 46 GPINDUSTRIAL ELECTRONICS POWERTRAN ELECTRONICS
AMBIT ............... 16 lelele)aie ks leletareNoNete R et ] UG mlo0 s 8 oleLine e mim ot W i, RO
ANALOG ELECTRONICS . 96 GREENBANK .......... 93 POWERTRAN COMPUTERS 102
ARAK ............... 95 HALCOMPUTERS ...... 85 PROGRESSIVERADIO ... 38
AUDIO ELECTRONICS ... 96 HL.AUDIO ........... 65 PROOPSBROS. ........ 57
BAYDIS .............. 46 WP ................. 105 ROGERSQUIRES ....... 84
BI-PAK ............. 4&5 INTEGRATEDCIRCUITS . 72 RTVC ................ 83
CAMBRIDGE LEARNING . 27 ITHACASYSTEMS ..... 52 SERVICE TRADING ..... 66
CARSTON ELECTRONICS 57 KRAMER ............. 86 SINTEL .............. 56
GHILTMEAD .......... 85 LBELECTRONICS ...... 65 SWANLEY ............ 95
CHROMASONICS ...... 84 L + BELECTRONICS ... 77 TAMTRONIK .......... 94
CHROMATRONICS ..... 56 LOTUSSOUND ........ 110 TARGET ELECTRONICS . 46
CLEF PRODUCTS ...... 94 MACLIN-ZAND ........ 11 TECHBOOK SERVICE ... 28
CODESPEED .......... 77 MAPLIN ............. 116 TECHNOMATIC ........ 14
COMP, COMP, COMP 114& 115 MARSHALLS .......... 104 TELERADIO ........... 55
CRIMSON ELECKTRIK .. 100 METAC .............. 78 TEMPUS ............. 32
CROFTON ............ 70 MINIKITS ............ 86 TKELECTRONICS ...... 56
DELTATECH&CO ..... 84 MOUNTAINDENE ...... 32 TRANSAM ........... 39
EDA. ............... 61 NICHOLLS ............ 8 VERO ................ 85
ELECTRONIC BROKERS . 106- NICMODELS .......... 94 VIDEOTIME ........... 100
ELECTROVALUE ....... 106 PETALECT ........... .70 WATFORD ......... 12&13
FLUKE INTERNATIONAL 92&93 PICODYTE ...........: 70 WILMSLOW ........... 57

]

7400 10p | 7480 40p | 74156 45p | 4013 30p LINEAR LM348N 90p | SAS660 275p TBA8B20 100p
7401 10p | 7481 85p | 74157 45p | 4015 50p | AY38500 450p | LM380 75p | SAS670 250p | TBA920Q 280p
7402 10p | 7482 75p | 74160 55p | 4016 30p | CA39039 -70p | LM38IN 150p | SL917B 650p | TCA270S 220p
7403 10p | 7483 75p | 74161 55p | 4017 50p | CA3046 . 60p | LM382  120p | SN16889P275p | TCA270Q 220p
7404 12p | 7484 70p | 74162 55p | 4018 55p | CA3060 225p | LM391 180p [ SN76003N 150p TCA760 300p
7405 12p | 7485 60p | 74163 55p | 4019 40p | CA3065 200p | LMS555 25p | SN76013N150p | TCA4500A 380p .
7406 25p | 7486 25p | 74164 60p | 4020 50p | CA3076 250p [ LM565  130p | SN76013ND130p TDA1004 300p
7407 25p | 7489 130p | 74165 60p | 4022 s0p | CA3080 75p | LM709C  40p | SN76023N150p, | TDA1008 300p
7408 12p | 7490 25p | 74166 75p | 4023 12p | CA3084 250p [ LM710TOS 60p | SN76023ND 150p TDA1022 575p
7409 12p | 7491 40p | 74167160p | 4024 40p | CA3085  85p | LM710DIL 65p | SN76033N 180p | TDA1024 150p
7410 12p | 7492 35p | 74170100p | 4025 12p | CA3086  60p | LM723T05 40p | SN76131N 125p TDA1034 250p
7411 15p | 7493 30p | 74173 80p | 4026 80p | CA3088 190p [ LM723DIL 40p | SN76227N160p TDA2002 300p
7412 15p | 7494 70p | 74174 60p | 4027 30p | CA3089 160p | LM733 120p | SN76228N 180p TDA2020 320p
7413 25p | 7495 45p | 7417560p | 4028 45p | CA3090AQ360p | LM739  150p | SN76660N 75p TLO81 50p
7414 45p | 7496 45p | 74176 50p | 4029 s0p | CA3123E 130p [ LM74) 20p | TAA300 150p TLO82 100p
7416 25p | 7497 120p | 74177 50p | 4030 30p | CA3130 100p | LM747 75p | TAA350 270p TLO83 130p
7417 25p | 74100 80p | 74178 75p | 4032 8op | CA3140  60p | LM748 40p | TAAS550  35p TLO84 130p
7420 12p | 74104 40p | 74179120p | 4033 100p | CA3161E 150p | LM1303N 100p | TAA570 250p UAA170 220p
