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CLOCK CHIPS & KITS
SPECIAL FEATURES

TYPE

MM56309 7 seg + BCD. RESETZERO . .. . . ... ... 8.53 12.50
MM5E311 7 seg + BCD . ... . 4.26 8.00
MM5312 7 seg + BCD 4 DIGIT ONLY ..... 5.65
MM5313 7 seg + BCD . 3 e 1-1-E bl 6.50
MM5314 7 seg+ BASIC CLOCK . ... ... .. ... 4.26 7.00
MM5315 7 seg + BCD RESET ZERQ .. ......6.50
MM5316 Non-mpx ALARM . . . .....1750
MM5318 7 seg + BCD External dlglt select ... .. 493 8.00
MM5371 ALARM. 50 Hz .. . L e 12.19
MM5378 CAR Clock. Crystal comrol LED . . 9.86 14.00
MM5379 CAR Clock. Crystal control. Gas dnscharge ....9.86
MK5025 ALARM. SNOOZE ... ... ... ..... ... ..5.60 9.00
MK50395 UP/POWN Counter — 6 Decade . .. ... ... 12.10 15.10
MK50396 UP/DOWN Counter — HHMMSS . ... .. 12.10 15.10
MKE0397 UP/DOWN Counter — MMSS.99 .. ... . 12.10 15.10
FCM7001 ALARM. SNZ. CALENDAR. 7 seg ... ...9.00 1250
FCM7002 ALARM. SNZ. CALENDAR. BCD . . ... 9.00
CT7003 ALARM. SNZ.'CALENDAR. Gas discharge ... . 9.00
FCM7004 ALARM. SNZ. CALENDAR. 7 seg . ... .9.00 1250
AY5. 1202 7 seg. 4 digit . . ... ... e T . 4.76
AY5. 1230 7 seg ON and OFF ALARM . . . 5.25 TBA

All above clock kits include clock PC board, clock chip, socket and CA3081
driver IC. MH15378 also includes crystal and trimmers. When ordering kit,
please use prefix MHI, e g. MHI 5309

DISPLAYS

DL707, 704, 701 0.3" 1.70 Litronix class 2 product
DL727, 728, 721 0.5 (2 dig) DL707E .. ......... 0.85

. B % DL727E 2 dig).... . . 2.00
DL747, 750, 746 0.6"" ... 2.82 DL747E .. . . ... 1.80

MHI DISPLAY KITS

MHI707/4 digit 0.3" .. .. 7.60 MHI707€/4 . . .. ... 4.30
MHI707/6 . 19ETE . 11.00 MHI707E/6 . . .... 570
MHI1727/4 0 5” PR T, - 27 1) MHI727E/4 . .. ... ... 5.30
MHI727/6 ... ... 13.80 MHI727€E/6 . ... .., 7.20
MHi1747/4 0.6"" .. 11.40 MHI747€E/4 | Py e 7.20
MHI747/6 ... .. . 17.30 MHI747E/6 9.90

Any one or two of the above MHI display kits will interface dxrectly wuth any
. of the MHI clock kits

CASES (with perspex screen)
VERO 1. 8" x 5%'" x 3" .. 3.00
VERO 2 6" x 3" x 2%' . 3.00

SOCKETS
24, 28 or 40 pin J—— 0.60
Soldercon strip skts. 50 pins 0.30

SYSTEM

MPU SUPPORT

MEMORIES

"NEW MM5204 PROM PRICES A ;jggg 8:3"'“':‘,:!:‘5 g gg RAMS )
National Semiconductors have reduced the price of the MM5204Q UV Cio Tr NAN" 0-25 MM2102-2 1Kx1 650nS RAM . 2.11
erasable PROM to only £10.95 for a 512 byte PROM. We can supply 74C10 Triple v . o 12.2 256 650nS RAM 3.08

L , 1 . MM 21 56x4
these PROMs blank at this price or for only a little extra we can supply 74C42 BCD-Dec Decoder 0.85 MM74C3920 256x4 CMOS RAM  11.83
them programmed with one of our software routines. Examples are: 74C157 Quad Selector 2.25 4 RAM 24'00
VDUBUG SC/MP control for System 6B. 512 hytes, program chagges % 74C163 4 bit counter . =) . 1.15 2114 1Kx LM e W -
KITBUG SC/MP control for Introkit, 512 bytes. program charge £11.00 ?ig: gg g:gg SR': rego .. : ::g Erasable PROMs
NIBL SC/MP BASIC language. 4K bytes. program charge ... £60.00 ; IO (edgL Ny -95 MM1702Q 256x8 . 11.90
Wa can also arrange programming 1o your specification from paper 74C173 TriState Quad Latch . ... . 0. MM5204Q 512x8 . 10.95
tape. hex listing or even flowchart — send details for quote. DMB8095 TriState Hex Buffer . . . .. 1.75 MM2708Q 1024x8 . i 31.15
TEMPORARY STORAGE i DM8096 Invert 8095 .. .. 1.75 N.B. Can be supplied programmed
This month we include in our stock list two new program storage media. DM81L595 TriState Buffer (8 True) 1.45
he firstgs I}ce Emﬂll lféemrhwarllvmﬂlt;r?fl; ﬂﬂfsn::riv:upmagg DMB1LS96 TriState Buffer (8 Inv) . 1.45 Elect. Alterable ROM
programmed like a ut can be removed from its 5
still retain its data for up to 10 years. The second is a low pnl\]usr CMES DMB1LS97TriState Buffer (4 +4 True1) a5 ER3401 1Kx4 EAROM 950n8 28.25
RAM the MM74C920 which has the high R/W speed of a RAM but can be . . A
run on standby batteries (or even a charged capacitor) for fong periods DM81LS98 TriState Buffer (4+4 Inv) Communications
without data loss. Both units come in a four bit wide conliguration with 1.45 MMG5307AA Baud Rate Generator 12.68
the ER3401 having 1024x4 bits and the MM74C920 having 256x4 bits. DS8833 TriState Transceiver (4 bit) 2.00 MM5303 (AY-5-1013) UART ... 6.34
Prices per chip are: : DM8678 CAB Char Gen 5x7 .. .. 15.20 Crystal for 5307
ER34D1.......... £28.85 MM74c920.......... £11.83 DM8678 BWF Char Gen 7x9 15.20
LOW COST POWER SUPPLY 13 40 A
Our redesigned P297 power supply can supply 5v [+ 0.5v) variable PMASESIESBIPLal@ylineldetods] 150 'S\’CIPr\l;le C:A“Ops
supply al 2.25A plus @ —12v and a —5v each at approx. 100mA. All / P S 12.00
electronic components are included with a speciaily wound transformer MPU KITS SCMP2 NMOS 10.00
and PCB which can be mounted on the transformer. The supply is SCRUMPI 55.56
suitable for most MPUs and for olher mixed voltage logic unils. NG teas System 68
P29T POWen SUpplY . ..................... £11.50 it form) KBDKITKI : iNT'RdKI'T' . R VEROCASE KIT . = 39.92
NEW SCRUMP| PRICE {for ) : VDU KIT . . 83.34
You can now have a complete MPU kit for less !han £60! Our new price LCDS 349.30 SC/MP Control Card wnh VDUBUG PROM
on our SCRUMPI kit is only £55.56 for SC/MP. 256 bytes RAM.§ o  To 0 T T ) 32.40
ST chces e W, s BEacHca TERelronlcs g =77~ SOFTWARE in 5204 PROMs 6800 Control Card with ETIBUG PROM
INTROKIT SC/MP from NS. requires TTY or KBDKIT . .. ... . £66.33 SC/MP VDUBUG b D 74.10
KBOKIT adds to INTROKIT to give complete system .. . ... £66.50 SC/MP NIBL (BASIC) 4K PROM Card (5204) with 2 blank
LCDS Nationals ready huilt development system ... ... .. £334.33 6800 HALBUG PROMs . o 46.30

BITS & BYTES

74C00 Quad NAND . .. 0.25 MM2102-2 1Kx1 RAM 328 1
74C04 Hex Inverter 0.25 MM2112-2 256x4 RAM .. 3.08
74C10 Triple NAND ... 0.25 MM74C920 256x4 CMOS RAM
74C42 BCD Decoder ... 095 LN 11.83
74C157 Quad Selector . . . . 2.25 XX2114 1Kx4 RAM . .. 24.00
74C163 4 bitcounter ... 1.15 MM1702Q 256x8 EPROM 11.90
74C164 PISO register 1.15 MM5204Q 512x8 EPROM 10.95
74C165 SIPO register ... 1.15 MM2708Q 1024x8 EPROM
74C173 35 Quad latch .. 0.95 ... .. 31.15
74LS139 Dual 2-4 Dec 1.50 EPROM pnces for blank dewces

DMB095 3S Hex buffer . 1.75 ER3401 1024 x 4 EAROM 28.85
DMB096 Inv 8095 . . . . 1.75 MM5307AA Baud Rate Gen 12.68
DM81LS95 3S 8 bit buff .. 1.45 MM5303 (AY-5-1013) UART 6.34
DM81LS96 Inv 95 . .. 1.45 Xtal for 5307 . .. ... TBA
DM81LS97 35S 4+4 buffer 1.45 DM8678 Char Gen .. . 15.20
DM81LS98 Inv 97 . 1.45"° {both CAB & BWF avail.)

CLOCK MODULES
LT601 Alarm Clock Module, similar to MA1002 . . ....... . 6.00
MTX1001 Transformer . . . S Vs

OLDE CLOCKS
In kit form or built these clocks are based on designs hundreds of years otd.
Wood, stone and iron are used to reproduce authentic ‘‘olde worlde’* wall
clocks in full detail. The kits contain all you need including glue, screws,
etc., and very comprehensive instructions. Stones for weights are excluded.
For coloured brochure please send 15p stamps

PAYMENT TERMS
Cash with order, Access. Barclaycard {simply quote your number) Credit
facilities to accredited account holders. 15% handling charge on goods
ordered and paid for then cancelled by customer.
All prices exclude 8% VAT PLEASE SEND 30p POST AND PACKING

BYWOOD ELECTRONICS
68 Ebberns Road

Hemel Hempstead
Herts HP3 9QRC
Tel. 0442 62757
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SEMICONDUCTORS - COMPONENTS

TRIACS

2 Amp TOS Case 10 Amp. TOA48 Case )
Volts No. Price | Volis No Price
100 TR12A/100 £0.31 | 100  TR110A/100 €0.77
200 TR12A7200 £0.51 | 200  TR110A/200 £0.92
400  TR12A7400 £0.71 § 400  TR110A/400 £1.12
6 TO86 Caso 10 Amp T0220 Case

Volts Price | yoits Price
100 TF”GA”OO £0.51 1 400 TRHOAIAOOF €112
200 TR16A7200 £0.61 DIACS

400.  TR16A/400  £0.77 | ggipg £o.23 032 £0.23

SUPER UNTESTED PAKS

LINEAR TRACK

Value No. Price
1K 1831 *£0.22
2K2 1832 ‘£0.22
4K7 1833 ‘£0.22
10K 1834 £0.22
22K 1835 "£0.22
47K 1836 “£0.22
100K 1837 '£0.22
220K 1838 '£0.22
470K 1829 “£0.22
™ 1840 "£0.22
2M2 1841 *£0.22

CARBON POTENTIOMETERS

SINGLE GANG with wire end termmatgns 6mm x -50mm
shake-proof washer and nut Tolerance £

Value
4K7
10K
22K
47K
100K
220K
470K
™
2M2

flasx.c shaft 10mm bushes supphed with

20% ol resistance

LOG TRACK

No.
1842
1843
1844
1845
1846
1847
1848
1849
1850

DUAL GANG. These high-quality pots are fitted w:

1th wire end terminations 6mm x 50mm plastic shaft

LINEAR PAKS

Manufacturer's ‘Fall Quts” which_include
Functional and part Functional Units. These are
classed as out-of-spec’ from the maker's very
ngid specifications. but are ideal for iearning
about I.C."s and experimental wark
U721 30 ASSORTED LINEAR TYPES
709-741-747-748-710-588. Etc
ORDER No. 16227 Price '£1.50
76SD FM STEREO DECODER
1C.’s 76110 Eqv. 10 MC1310P-MA767. Data
supplied with pak
ORDER No 16229 Price "£1.50

U76A AUDIO POWER OUTPUT AMPLI-
FIERS
8 Assoried types St403 76013. 76003, Etc
Data supplied with pak

ORDER No 16228 Price *£1.00

74 SERIES PAKS

Marufacturer’'s “fall Quts’ which include
Functonal and part-Functianal Units. These are
classed as "out-of-spec’ from the maker’s very ngid
specifications. hut are :deal tor learning about
i C ‘s and experimental work

74G 100 Gates assorted 7400-01-04-10- 50 60
etc Order No. 16224°

74F 50 Flip-Flops
7470.72-73-74 76-104-109, Etc
OrderNo 16225 20
74M 30 MSI Assorted Types 7441-47- 90 154
Etc Order No 16226 20

assov(ed

VEROBOARD PAKS

VB1 Approx, 30 sq. ns. varous sizes all 1"
matrix Order No. 16199 £0.6
VB2 Approx 30 sq ins vanous sizes. 15
matnix Order No. 16200 £0.60

ELECTROLYTIC PAKS

A range of paks each containing 18 first quality,
mixed value mmiature electrolytics

EC1 Values from .47mFD to 10mFD
Order No. 16201 '£0.60
EC2. Values from 10mFD to 110m¥FD

Order No.16202 "£0.60
100mFDR to 6BOmMFD
Order No 16203 "£0.60

EC3 Values from

C280 CAPACITOR PAK

75 Mullard C280 capacitors mixed

values ranging from O1uF ro

2 2uF complete with idennibization

sheet Order No 16204 “£1.20

CARBON RESISTOR PAKS

These paks contamn a range of Carbon Resistors,
assoried into the following groups

R1 60 mixed Yaw 1U00ohms-B20ohms
Order No. 16213 "£0.60
R2 60 mixed Yw 1Kohms-B 2Kohms
Order No 16214 "£0.60
R3 60 mixed Y%w “tKohms-82Kohms
Order No 16215 "£0.60
R4 60 mixed Ysw Y(}X2hms-820Kohms
Order No 16216 "£0.60
R5 40 mixed Yaw 'iidohms-8200hms
Crder No 16217 °£0.60
R6 40 mixed ¥%w 3ikshms-8 2Kohms
Order No.16218 '£0.60
R7 40 mixed “w “imohms-B2Kohms
Order No 16219 "£0.60
R8 40 mixed Yaw 1{H3nohms-B20Kohms
Order No.16220 "£0.60
R9 60 mixed Y%aw ! “Veg-1UMegohms
Orger No. 16230 °*£0.60
R10 40 mixed Yaw ' Meg-10Megohms

Order No.16231 "£0.60

WORLD SCOOP!
JUMBO
SEMICONDUCTOR PACK

Transistors - Germ and Sil:con Rectifiers - Diodes -
Triacs - Thyrstors - i C s and Zeners ALL NEW
AND CODED Approx 100 Pieces. Offering the
amateur a fantastuc bargain PAK and an
enormous saving ldentification and data, sheet in
every pak

ORDER NQ 16222 £2.25

PEP

Postage and Packing add 25p unless
otherwise shown Add extra for
armait. Minimum order £1 00

PAK No. Order No. Price }Omm hushes supphed with shakeproof washer and nut Track tolerance ® 20+ but matched to within
US0 100 Germ Gald honded OA47 diode 16130  £0.60 2dB of each other
U51 150 Germ. OA70/81 diode 16131 £0.60 3
U52 100 Silicon Dicdes 200mA 0A200 16132 £0.60 LINEAR TRACK LOG TRACK
U53 150 diedes 75mA 1N4148 16132 £0.60 N Pri i
US4 50 Sil Rect Tap Hat 750mA 16134 £060 | w2o® 1807 coeall doue No., ke
U556 20 5 Rect Stud Type 3 Amp 16135 £0.60 10K 1882 £0.68 10K 1861 £0.68
U56 50 400mW Zeners D07 Case 16136  £0.60 22K 1883 -£0.68 29K 1862 €0 68
U57  30,NPN Trans BC107/8 Plastic 16137 £060° | 35¢ 1854 £0.68 17K 1863 £0.68
U583  30'PNP Trans BC1777 178 Plastic 16138 £0.60° | Yook 1858 £0.68 100K 1864 '£0.68
US59 25 NPN TO38 2N697/2N1711 sif 16139 E0.60 220K 1856 £0.68 220K 1865 £0.68
UBO 25 PNP TO59 2N2905 silicon 16140 £0.60 270K 1857 £0.68 470K 1866 £0.68
us1 A0 NPN TO18 2N7086 silicon 16141 £0.60 M 1858 “£0.68 ™ 1867 CO-GB
ue2 25 NPN BFY50/51 16142 £0.60 2M2 1859 *£0.68 2M2 1868 “£0.68
UB3 30 NPN Plastic 2N380E silicon 16143 £0.60° :
U642 30 PNP Plastic 2N3905 siican 16144 €0.60°
UB5 30 Germ. 0071 PNP 16145 £0.60
U66 15 Plasne Power 2N3055 NPN 16146 £1.20 | SINGLE GANG SWITCHED. Fitted with double pole on-off switches. The switch action is ncorporated
ue? 10 TOR Metai 2N3055 NPN 16147  £1.20 within the rotary action of the pot Switch rating 1 5 amps at 250V AC
ues 20 Unyuncuon trans 11543 16148 £0.60
U69 10 1 amp SCR 7039 16143 £1.20 LINEAR TRACK LOG TRACK.
U70 83 amp SCR TO66 case 16150 £1.20 XEI;“ ’;3 Price VEiae NE) PhiTe
1870 *£0.48 aK7 1879 *£0.48
Code No s mentioned above are given as a guide to the type of device in 10K 1871 '€£0.48 10K 1880 ‘£0.48
the pak The devices themselves are normally unmarked 22K 1872 "€0.48 22K 1881 ‘£0.48
47K 1873 ‘£0.48 47K 1882 *£0.48
100K 1874 '£0.48 100K 1883 £0.48
220K 1875 ’£0.48 220K 1884 *£0.48
470K 1876 *£0.48 470K 1885 *£0.48
COMPONENT PACKS | 7
A 2M2 1878 "E0.48 2M2 1887 '£0.48
Pack
No. Quy. Order No. Price
& 200 Resistor mixed value approx {Count by v E R O BOA R Ds
weight) 16164 ‘€060
Cc2 150 Capacitors mixed value approx (Coum
by weight) 16165 '£0.60 DRILLED COPPER P.C.B.
[} S0 Precision resistors Mixed values 16166 .'£0.60 1 Pitch i
C4 B8O %1 W Resstors mixed preferred X si = No.  price | size casiPicly B e
oS flopiory  £9:00 2 2201 €046 | 25" 517 2209 £1.13
cs 5 Pieces assorted ferrite rods 16168 *£0.60 5 3502 €039 | 2o x5~ 2510 £0.42
ce 2 Tuning gangs MW/ 1W VHF 16169 '£0.60 2. 2203 €1.42 | 28 22375" 1
- - 3 g 2375 2211 £0.3
c7 1 Pack- wire 50 metres assorted colours 3 2204 £0.52 375" "
3 . 3 217 2212 £1.51
single strand . - 16170 £0.60 3 5508 £0.a6 | .3 75 x5 2212 £0.57
Cc8 10 Reed swilches 16171 °"£0.60 3 2206 £1.82 375 %375 2214 £0.42
c9 2 Micro switches 16172 *£0.60 % - £2.38 L i
Ci0 15 Assorted pots 16173 ‘€060 | wock of twe) 5306 £am7 | 2% %! eolichively 2218 EOBZ
cit 5 Metal jack sockets 3 x 3 5mm 2 x
standard switch types 16174 °£0.60
C12 30 Paper condensers preferred types
mixed values B 16175 “€£0.60 DRILLED PLAIN P.C.B.
€13 20 Eectolytics trans types 16176 '£0.60 5 5
ci4 1 Pack .assorted haidware — Nuts / o -1 Pitch i 5 T 15 Pitch - -
bolts, grommets, etc 16177 '£0.60 120 " 0. rice ize o. rice
C15 5 Mains slide switches ass 16178 g0.60 [ 375 x 17" 2217 €118 § 257 x17 2221 £0.78
375" %25 2218 €026 | 375 %17 2222 £1.00
Ci16 20 Assorted tag strips and panels 16179 £0.60 s e D Y o
€17 15 Assorted control knobs 16180 ‘€oso f 5 x 375 2209 €042 |4, Pk 5 NS
C18 & Rowry wave change switches 16181 ‘£0.60 A9 gggg £3-2;
c19 2 Relays 6 — 24V aperating 16182 °£0.60 VERO SPOT-FACE CUTTER X -3
€20 1 Pak, copper laminate approx 200 sq . Order No 2231 Price £0.68
ins 16183  £0.6
c21 15 Assorted fuses 100mA-5 amp 161 24 £O.Sg
€22 50 Metres PVC sleeving assorted size and .
calots 16185  £0.80 196  AF-RF Reactance — Frequency Chart for
c23 60 ¥z watt resistors mixed preferred values b ‘ = Constructors . 15p
16188 *£0.50 Boo K 0 F F E R 202 Handbook of Integmed Circuits lICs)
C24 25 Presets assortéd tyge and value 16186 '£0.50 Equivalents and Substitutes . 75p
€25 30 Metres stranded wire assorted colours 14187 £0.60 Purchase books to the value of £5.00 from 205  First Book of Hi-Fi Loudspeaker
: the list below and choose any 60p pak from Enclosures 0|
this page FREE. 213 Electranic Circuits for Model Rallways
A - . 85p
BP2 of Radio, TV & Industrial & :
= ' e 214 Audm Enlhusnasls Handbook 85p
s L l D E R PA K S Transmitting Tube & Valve tqulvalen:isop 216 Electronic Gadgets and Games 85,
. BP3  Handbook of Tested Transistor Gircuts 217 Solid State Power Supply Handbook 754
Pack . 18 B sl e d T o Bl adfilaacch P 219 Soid State Novely Projects . . .. 85p
No. Q. Order No. Price | BPS %‘E':"" and Mahinists et s 220 Buid Your Own Sokd Stte HiFi and
T Audio Accessores .. ... .. ... »
s § Sicer porermometers, muedyalues 16190 '£0.60 EP7 gﬁ:ﬁ“'“‘"’"‘c Colour Codos and %2 222 Soiid Sww Shont Wave Recowers for
ider potentiometers. al ohms 16191  *£0. Sl i el Beginners Sp
i 2 o BP10  Modern Crystal and Transistor Se(
s3 6 Shder potentiometers, all 10k Iin 16192 *£0.60 Circusts for Beginners . 223 50 Projects Using IC CA3130 .. 88p
sS4 6 Shder potentiometers, all 22k Iin 16193 '£0.50 BP14  Second Book of T AT N m 224  50CMOS IC Projects . 5p
S5 § Sidor potentometers sl 47k in 16194 °£0.60 ecang Bock of Transistor Equivale ; o 225 APractical Introducrion to Dygual IC’s
S6 6 Shder potentiometers, all og 16195 . "£0.60 BP15  Constructars Manual of Eleclromc 226_ x P - Ad g sn Wgsp
* Cwcuits for the Home . . 50p ooy “ipl, B vance ort Wave
BP16  Handbaok of Electronic Circuits for the Receivors 1.20
. Amateur Photographer R RCC  Resistor Colour Code Disc Ca culatm o
cE RAM Ic PAKS BP18 Boys and Beginners Baok of Practical o LU P
Radio & Elecironics L.o..... 60p
Contaming a range of first qual.ty mumiature ceramic capacitors BP22 79 Electranic Novelty Circuits . 75p
Unrepeatable value s o BP23  Firs1 Book of Practicat Electronic Pro;ecs!s Just a selection from
- 0. T
MC1 24 minature ceramic capacitors 3 of each A - BP24 52 Prajects Using IC741 for scuivalants) our huge stocks!
palue=f2zet, 27pf, 33pf. 39pf, 47pf. 68pf 6160 -cos0 | BP28 Radio Antenna Handbook fos LGz' SEE OUR
P! - Dist R it d T
MC2 24‘ mlmamr;eoga;rlam|‘cz?)apz:am‘n5rapf3 o:geoa;’h 3 xs &fn.c-e. .e.cep fon arf 3 .ra?s'.’\l.s.SI.OHBSp 1 977 CATA LOG U E
valye . " BP27 Giant Chart of Radia Electroni .
220pt. 330pt & 390pt 270pt 16161 '£0.60 Semiconductar and Logie Symbeis  60p 126 pages packed with
Mc3 24| rvumamv:75evfmr;65m:wg=§3 '7 °§f§“;‘ BP29  Major Solid State Audio Hi-Fi Construc- valuable information
value — p p o P tion Projects . 85p
1000pf, 15001, 2200pt & 3300pf 16162 '£0.60 [ BP23 How to Build Your Own Metal & Treasure ORDER NOW
MC4 24 mmlaluve ceramic capacitors 3 of each Localors N P
= pf, 560pf. 6B0pt 820pt, i i i
1000pf 150094 2200pf & 330%;)4 [ 16162 "£0.60 BP34 !;\Y/a:“ca_l,?e‘n_a_"‘:& Renuvam?n of Co;o;; o N LY 50p
BP35 H k of IC.Audio Preamplifi plus 15p p&p
Power Amplifier Construction . 95p
BP36 50 Circuits Using Germanium, Silicon
V ) T 3 237 30 Promens Unng Fetays, SCRs mol
rojacts Using Rel ays s ani
ORDERING A.T.
Add 1272% to prices BP39 50 (FET) Field Effect Transistor Projects
A - - g Ll e £1.25
Pleafle word yp\f;grderi marked ¥ Add 8%% to | 128 Universal Gram.motor Spead Indicator
SXECUN, 195 RURLa. NO others excepting those T B Sel i ol e :
forgetting to include our marked | these are 160  Coi Design and Construction Manual5
A Mumber: Zero 161 Radio. TV and lscironics Oaia Bk
. 60,

SHOP

18 BALDOCK ST,
AT  OPEN Q'+~ 5 30 Mon ' Sat

DEPT. 10, P.O. BOX 6, WARE, HERTS.

WARE, HERTS



DEVELOPMENT KIT TO DEVELOP

Like all good ideas this one seemed
obvious once someone else thought of
it! Making up PCB’s at home is usually
a difficult task, and etching panels and
labels an impossible one. However a
firm by the huge name of Mega Elec-
tronics intend that to change.

Introduced this month is their Photo-
lab Kit — a complete UV home PCB
production lab. The photograph shows
the contents of the kit, drill with 5 bits
exposure unit, drafting sheets and grid,
etching and developing trays. Alfac
transfers. epoxy board, 8 sheets of
panel/label material, and chemical de-
veloper and etchant. Full instructions
are also included. At £44.50 it rep-
resents excellent value, especially to
schools and the like.

We have had a quick look over the
kit, and found it well thought out and
excellently produced, but hope to
return to it later and give it a thorough
‘grilling’.

A SPORTING DISPLAY

Commodore- has just introduced a new low-
cost digital watch, the CBM 5004 called the
‘Sports Watch’, it is a five function LED
model and will be retailing at around £6.96.
CBM have fitted the watch with an adjust-
able strap which will fit even the slimmest
wrist, intending it for the younger market.
CBM, 446 Bath Road, Slough,

Berkshire SL1 688. )

TOBORNOTTOB......

A complete new range of hi-fi has
been launched onto the consumer by

. Revox. The range is, as usual for them,

very much top end of the market stuff.
A B77 is perhaps the biggest surprise,

-~ to replace the classic A77 now in it’s

fourth mark and going well. The new
machine has superior styling and a

veritable host of new features like
LED overload monitors, logic cdntrof,
built-in editing facilities, twin head-
phone outlets, switching ‘thump’ sup-
pressers and coarse and fine speed
control....... to name but a few million!
The star of the show though has to
be Revox’s first venture into record



GROWING YER OWN SOLDERWICK

A little old man from Honeywell has
been creeping around the Arizona desert
divesting cactii of their needles. The
loot is then transported to the Honey-
well complex in Phoenix for immediate
use!

What use you may ask — we certainly
did! Until we were told the truth.we
entertained notions of office politics
with avengence — executives‘ seats
transformed to pin cushions, furtive
poison darts shooting down the corri-
dors of power...... :

No such luck. In reality these needles
have been found to be superior to steel
pins for removing solder splashes across
PCB tracks in micro-circuitry. Steel is
neither as flexible nor as sharp. Mother
Nature | - Technology 0.

COMPONENTS — SOMETIMES

Lack of space in this issue has meant
that Part 14 of our component series,
dealing with batteries, has had to be
postponed.

If you use BR at all these days (come on
someone must!), then the sight of many
of the inspectors apparently talking to
themselves may have puzzled you.

Well fear not — hysteria has not yet
overtaken the APT. Actually the
intrepid ticket punchers are merely
recording the details of your tickets for
later analysis (Big Brother is peering
over the railhead it would seem!) on
pocket (cassette) dictation machines.

Statistics on who went where and
when are, say the railmen, of great
value in service and facility planning.

So now you know!

MAKE A DATA

The new edition of the OPTOELEC-
TRONICS D.A.T.A. BOOK is now
available, containing 408 pages of
information covering electrical, optical
and physical characteristics of 7543
devices. Devices produced in countries
throughout the world are reported on,
including the U.S.S.R.

This manual provides the data need-
ed to replace just about anything
electronic that winks, blinks or glows
in the dark, not to mention photo-
couplers and assorted special devices.

The OPTOELECTRONICS D.A.T A,
Book is updated and published twice
yearly — and is available from:

London Information (Rowse Muir)
Index House, Ascot, Berkshire SLS

decks — the B790. This is a departure
from the usual pivoted arm concept,
and employs a quartz reference PLL for
speed conrol of the direct-drive motor.
A tacho is also employed for feedback
information.

Speed is digitally displayed on four
seven-segment LED’s. The tone-arm,
which is hidden away inside that gantry
over the record is of very short
construction, and uses magnetic support
no less!

Great care has been taken to make -
the unit impervious to outside horrors,
and fool-proof in operation. For in-
stance the tone-arm will not lower if
there’s no record to lower onto!

We’ll do our best to lay hands on
one of these machines, and have a more
detailed report for you soon.

W.0. Bauch, 49 Theobald S$t., Borham
Wood, Herts WD6 4R7. '

TG
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SLIMLINE TV

Hitachi are about to market a mini
TV set which utilises an LCD display
in place of a tube. The display is 245
by 195 by 40mm.

One interesting speculation is the
promise this holds for wrist-TV’s and
the other extreme — wall mounted
sets. These might not be as far distant
as we thought.

PLAYING AN ACE

We have another mail-order com-
ponent firm. Going by the name of
Ace Mailtronix, it has a good pedigree
behind it and offers the same day
despatch on all orders.

There is always room for another
good mail order service, and we wish
Ace the best of luck. For an idea of
their range, see their catalogue in the
middle of this issue.

MARSHALL YER CASH

Due to the Grunwick postal dispute,
which held up orders to Marshall’s
London premises, the company have
decided to extend their ‘10% off> offer
on all orders over £50 for transistors
and IC’s from the end of August to
September 30th.

We’ve also just heard that Marshall’s
are opening a second London retail
outlet at 325 Edgeware Road — right in
the heart of London’s electronics
Piccadilly.

Although the store will carry the
usual Marshalls range, emphasis will be
on the new range of high technology
devices such as MPU’s.

CAPABLE CAPACITY

A new multi-meter from Sanwa, the
CX-505, has the capability to measure
The Memory Programming Service, capacitance, amongst other things.
recently introduced at Cricklewood Ranges include four resistance scales,
Broadway, will be available at Edgware | DC voltage from .3V to 1.2kV, AC
Road and the company have approach- voltage from 6V to 1.2kV, and DC

ed NS, TI and Mullard to make available | current from 3mA to 300mA, all
hitherto ‘trade only’ devices to the full scale. Finally, capacitance is
hobbyist. measured using an internal oscillator,
Opening date is not finally settled, and handles capacitors between {00p
but mid-September is what they are and 10u. The fully protected movement
working towards. has a sensitivity ot 50k ohms per volt.

giect ?@ﬁiﬁﬁ

foday | ﬁiﬁ?ﬁ%i una
VCT

FUTTROMLS 1§ Kﬁﬂﬁ 563 81 -AIALHIR VST

5 5 cm‘s Prgrrrt
SR R0

Gaps?

It can be a nuisance can’t it, going frorh newsagent to
newsagent? “’Sorry squire, don‘t have it — next one should be
out soon.”’

BACK NUMBERS

These cost 60p each inclusive of p h 70p each all
inc., sterling only. All orders to ETI 'BACK NUMBERS DEPT

Although ETl is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent’s going to

be sure to cut his order for the next issue — but we're glad to X",;,.c“»'}.'.'v°7 supply the "’“"W;"“g hsuos: Al ‘19335. ) J_nu:;y“:n".'f'c’x'
say it doesn’t happen very often. b N ber and D bar 1874; J y. June, July,
Angun S b 1975; y. February, March, April, June and

Do yourself, your newsagent and us a favour. Place a
regular order for ET1; your newsagent will almost certainly be
delighted. If not, you can take out a postal subscription so
there’s nothing for you to remember — we’ll do it for you.

November 1976 May 1977.

PHOTOCOPYING SERVICE

Due to the steady pressure on our back numbers department, and the

For a subscription, send us £6.00 (£7.00 overseas) and
tell us which issue you want to start with. Please make your
payment (in sterling please for overseas readers) to ETI
Subscriptions and keep it separate from any other services
you want at the same time.

ETI Subscription Service
Electronics Today International
25-27 Oxford Street, London, W1R 1RF

dwindling number of issues available, we. havo set up a photocopvmg
service. This involves our snﬂ m id

so we hope our d our d

to apply a flat ch-rge of 50p
inclusive. This covers any article, regardiess of the number of pages
involved, from any ONE issue of ETI.

Please state clearly NAME of article, and from which issue the copy you
require is taken.

Address P iope to ‘ETI Ph py Service’'.
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MANOR SUPPLIES
COLOUR
TELETEXT

from aerial

10 aerial plug
on TV set

The MANOR SUPPLIES modular equipment incorporates the fabulous
Texas TIFAX module which is designed to enable the average
constructor to assemble a fully. operational unit without the headaches
associated with the fitting of hundreds of small I.C.s.

SPECIAL FEATURES

Plugs into aerial socket. (No internal connections to set).

Colour.

Choice of Teletext only, normal TV programme, or Teletext
superimposed on TV programme

News Flash.

Keyboard control.

Normal TV programme sound.

Upper and lower case characters,

Character rounding.

Allows for increase in number of data lines.

Texas Tifax XM 11 module supplied fully tested and guaranteed and
ready for use.

IF and Tuner supplied fully tested.

Other modules either compl..te or easy to assemble, etc., etc.

* % %

LR B 3

DEMONSTRATION MODEL

NOW AT 172 West End Lane, London, NW6

PRICE. TOTAL
£218.00 + VAT, 12%2% P/P £2.50. D/L case extra
£13.80 + VAT 12%:%.

Units can be purchased m stages

to spread out cost. Separate pack

TELEVISION
SPARES

list on request.

CALLERS WELCOME AT SHOP PREMISES

MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6
{Near W. Hampstead Tube Station (Bakerloo Line)
Telephone: 01-794 8751
Mail Order:
64 GOLDERS MANOR DRIVE, London, NW11

THE
METAC

DIGITAL
CLOCKS

*COMPLETE KIT » . : KIT PRICE

® Pleasant green display - 12/24 Hour readout £ 9 7 5
-

: Silent Synchronous Accuracy - Fully electronic

Pulsating colon - Push-button setting + 78p VA
T o A : T

® Building time 1 Hr, - Attractive acrylic case B

® Easy-to-follow instructions - Size 10.5 x 5.7 x 8 cm

@ Ready drilled PCB to accept components

A

professional product for the home constructor. It has been
designed by engineers using the most modern techniques and
components. It will appeal both to the confirmed hobbyist and to the
man who simply wants to 'have a go'. The kit contains everything
except a mains lead. The only tools required are a small soldering
iron, solder, screwdriver and wire cutters.

ThhkkhkAkkhkkhkhhkkkhkkkh ok h ko
SPECIAL OFFER

Just arrived, this ﬁ-digit LCD Display

hours, mins., secs. continuously. ONLY £1 9.86
Five functions: Hrs.. mins., secs., day, + £1.59 VAT

date. ) See this top quality watch and many
Plus back light. others exclusively at: Metac Electro-
4-year automatic calendar. nics & Time Centres.

LE R SR EEES SRR SRR EREERE SRR E R B

BRITAIN'S TOP SELLING DIGITAL

ALARM GLOCK

* Fully Built, Tested and Guaranteed %
WITH SLEEP-OVER FEATURE

Bright Orange 12 Hour Diéplay or

24 Hour Alarm

10 Minute Repetition COMPLETE CLOCK
Adarm Set Indicator
Accurate Silent Timekeeping £

British Designed and Bui't 1 3 -43
+ £1.07 VAT

5in, across, 3% ins. deep

Metac-Electronics Time Centre

[ DAVENTRY | | UXBRIDGE |

67 HIGH STREET SEND YOUR 3 THE NEW ARCADE
DAVENTRY HIGH ST., UXBRIDGE
NORTHANTS ORDER TO MIDDOLESEX

TEL: (032-72) 76545 TEL: UXBRIDGE

{0895) 56961
SHOWROOMS OPEN 9 - 5.30 DAILY

Access

GIVE YOURSELF A TREAT

Why not pay us a visit and see for
yourself the full range of top-quality
watches; clocks; treasure tracers;
electronic ignition; TV games and
battery eliminators.

3\

Buy it with Access

&

+
‘ BARCLAYCARD
SEE OUR COMPONENTS ADVERT ON PAGE 80
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Keep an eye on what's left on, with our project team’s . . .

ETI

WATCHDOG

IN THESE DAYS of advancing (and
shrinking) technology, it can't be
long before we have a hi-fi system
offered for sale which does every-
thing automatically — even choose
the material and listen to it for you.
Naturally such a machine would turn
itself off once it had finished the
session.

Unfortunately the poor old relics
we are forced to listen to music on
nowadays do not possess this divine
power of self termination and more
watts are probably wasted keeping
the power lights glowing through the
night than actually thrilling the
neighbours to Status Quo at five past
midnight.

Most, if not all, of us here are
guilty of this transgression ourselves,
and after many months of vowing to
do something about — we have. And
so we present the Watchdog. It's sole

10

purpose in existing at all is to make
sure you CANNOT leave the hi-fi or
television running away with the
power while you're not using it.

The Watchdog sits in between the

mains supply and the equipment,
and keeps a monitoring paw on the
audio output of whatever is drawing
mains supply from it. Once the audio
signal has ceased, a (pre-set) time
period is allowed to elapse, and then
your hi-fi is closed down for you. A
filter is included in the circuit such
that ‘Rover’ will ignore white noise
such as is generated by a closed-
down television or FM station. '

Canine Construction

The circuit consists physically of
two boards, a relay, transformer and
box with front panel components.
Assembly of the boards should pose

no problems and the layout of the
bits within the box is not critical.
There will be mains present at many
points inside, so please be careful
— we don't wish to lose our readers
as easily as that. The relay does not
have to be bracket mounted, once
you're sure the circuit works you
could giue the body to the box — but
heaven help you in future if it should
fail!

The red neon to inform you of the
fact that the Watchdog has operated,
and is starving the inert system of
current, is optional. f omitted it
means that the system is entirely
‘fail-safe’ and once tripped draws no
mains current at all. Somehow
though the vision of a harassed
enthusiast frantically tugging and
probing at a piece of persistently
dead hi-fi, whilst the Watchdog lurks
forgotten and guilty to one side,
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O

ETI WATCHDOG

3

O

Above: component overlay for the watchdog circuit
full size at 83 x 70mm.

l IN l —Ve
| a
s i1 >
R18
J 1T HEAT SINK.
7 I
y R | RELAY “ve
R . |
{R2 : i
! o |
-
i R i a Vb | i
8 P ]
i ¥ e
=18 fo RELAY +Ve
{sp]
ol lelix] IS
o o] i
RESET SW1b

ry. Relay and switches are all mounted off-board within the box. Foil patternis shown

PARTS LIST

Panel fuse holder and 500mA fuse
to suit.

240V type one red (off)
one green {on)

Double pole on-off
(biased off) R.S.: 316-614-

SOCKET

SK1 Panel mounting phono or din socket.
CASE

Verocase 75-1412k

MISCELLANEQUS

BA Socket to suit, 3core mains flex aluminium for
heat sink and relay bracket, P.C Boards as pattern,
grommet, cable grip, nuts, bolts etc. screened wire,
connecting wire.

iR

_EL} MVICHDOC be

FROM T*

JSEC 12V

RESISTORS FUSE

(All % W 5% except where stated) F1

R1 220k (see text)

R2 100k NEONS

R3 ™M N1,2°

R4,8,10 10k

R5,6, 8k2 SWITCH

R7,9 3%k SW1 a,b,

R11 am7

R12 2k7

R13 470R

R14 see text

R15,17 100R

R18 27k

R19 47R % W 5%

R20,21 1k %2 W 5%

CAPACITORS

c1,78 10u 16V electrolytic

Cc2 10n polyester

Cc3 22n polyesier

Cc4 100u ' 16V tantalum

C5,6 1000 u 16V electrolytic

C9,10 10n 1000V mixed dielectric

SEMICONDUCTORS

Q1,2 B8C108

as AC128 (fit with heatsink)

Q4 AD161

Qa5 AD162

IC1 LM348 {Quad 741)

D1 IN4148

BR1,2 100V 1A Bridge rectifiers

D12 9Vi. 400mW zener diode

RELAY

RLA 12V 110R type {octal base)
with two S.P.C.O contacts
with 7.5A 250vA.C rating (min)
Doraim: 72-710-3
+ octal socket 67-552-3

TRANSFORMER

Tt 240V - two 12V windings
0-12, 0-12. 500mA per winding

On the right are the power supply overlay and
(tull size 103 x 46mm) foil pattern for the
watchdog device. Q4 and Q5 are smaller than
the usual power type, so even though it looks
a bit odd — it isn‘t!

ETI WATCHDOG PSU
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0 HENRY'S
BULK PURCHASE —AEXCLIIS“:;‘ '}QS“G PRICES!

SELL AT SUCH A
BOWMAR Lows US T0 \ as useo i BRAUN

QUALITY ITEMS DI
FNDIO Compare performance and : ll cLOCKS
NEW LINES FROM OUR VAST STOCK Frease add post 35p par order specification with units

THESE ARE ALL SPECIAL OFFERS BELOW MANUFACTURERS PRICES. costing 3 times as much!
ALL NEW STOCK, FULLY GUARANTEED. All prices inclusive of VAT

SUPPLY PANEL containing 6 high quality 0.1uF 10% 1KV poly
" capacitors, 102 x 19 x 75mm 35p 10 for £2.50. /Y

ALMA push button reed switches, push to make. High reliability. —
18'x 27 x 18mm 26p 25 for £6, 100 for £20. 24 HOUR "

Borroughs 9 digit Panaplex calculator display. 7 segment, 0.15" BUILT-IN
digits, neon type, with red bezel, socket & instructions. £3.50 10-£30 ALARM

Built 5 watt power amplifier Gould - Advance. 4--8 ohms output, up to
24V supply. 500mV into 2K input. Complete with instructions,

11.56 x 6 x 3cm £3.00 10 for £22.50 “
Suitable power supply for above, in kit form. £2.20

Valve type 40:1 Output transformer 61 x 51 x 42mm 75p 10 for £6. NS @
Output transformer for EL84 type valves 80 x 53 x 34mm 95p 10 for £8. 2F

Clocking oscillator PYE DYNAMICS thick film 1MHz SV supply
19 x 25 x 6mm 85p 10 for £7, 100 for £55,

FAIRCHILD FND10 0.15" 7 segment display 80p 10 - £6.50, 100 - £50.

C106C Thyristor 3 amp 300P1V 46p .10 for £4.
C106D Thyristor 3 amp 400P1V (250V RMS) 66p 10 for £5.50.

7 button selector switch with built in 100K pots. Ideat for use with

h - : Modern styling Y
N TVs 120 50 10 for £20 = MECHANISM Inc. assembly
varicap tuned FM sets and ] s 120x64 x55mm £2.50 or MECHANISM ONLY AND CASE  instructions COMPLETE UNIT
Bowmar 9 digit calculator display with P.C. connector 0.1" digits,

common cathode with red bezel. £1.25 10 for £10. £6 + VAT 48p I £7 + VAT 64p £8 99 + VAT 72p
FND500 0.5 common cathode 7 segment LED display.£1.25 6 for £7. .00 P&P 25p .99 P&P 25p . P&P 25p

Texas 19 gold plated 'snap’ key contacts on gold plated P.C. Board— HREE FOR £16.50 HREE FOR .00 HREE FOR £25.00
ail kinds of useful applications. 66p 10 for £5, 100 for £40. -+ VAT £1.32 POST FREE | + VAT £1,76 POST FREE § + VAT £2.00 POST FREE

Deac charger and battery eliminator, for charging up to 12 volt nickel
cadmium batteries. SPECIAL PRICE £5.
QOSMOR change over reed relay with 12V coil. Approx. 20mA

R
erating current. x 17 x 13mm 75p 10 for £6, 100 for £50. R pL‘F‘E DES|GNED BY
::\alaltm:ins tran(s!i?mars with 240V :ri. 12?/ @100mA 60 x 10 x42mm ‘E“RN‘ PRACTICAL WIRELESS ‘

95p 10 for £7.50. 24--0-24 = 100mA 68 x35x 43mm 95p 10 for £7.50 (ea\ured b R - :
24V @ 60mA - 24V @ 150mA BO x 45 x 48mm £1.25 , pest seling _
1.C. Audio Power by TOSHIBA 35 WATT module. B ohms o/p 200mV still the e ! A

into 47K for full output. 0.3% distortion {max}. 60V power supply

required. £8.50 10 for £75.

10.7MHz crystal filters. 25KHz band width for NBFM. £7 10 for £60. BUILD IT

Texas 445 Digit C. Cathode Display with 16 pin DIG. Bases. YOU F

Pair £1.86 10 pairs £17. £3 RSEL BUILT &

2'4" 35 ohms speakers. ideal for that small space. 75p 10-£6, 100-£50 3- 50 £43-50 Post etc.

3 DIGIT 7 SEGMENT DISPLAYS. C, cathode pack of 2 with data (one or - Vat£418 vat£5.43 £1.35 o

more segments are missing). 60p pack. 10 packs for £5. ey . 5 * C. b

Mublard ZN1171 Nixie tube ONLY £1.30 10 for £10. 100 for £90 Buildthe Tiexanstereaiamplifier; and be i o
ixie tu : - 100 for £90. built Stage by

Mullard TT.58701. Nixie tube ONLY £1.30 10 for £10, 100 for £90. doubly proud! You'll own a superb home
entertainment unit. And the pleasure ot doing it yourself. stage. Ask for

BECKMAN 500KHz triggerable clocking oscillator for use with cal- ;

culator chips etc. 5V Supply. 25x 10 x12mm £1 10 for £8, 100 for £65. f,z"’fyf'"‘g;Z;{‘e‘;”s"‘;fg’oﬁ;;’;’;’;p and power amg, §1C"s, 10 leaflet 21.
Re;setta_blauthedrmostalic s:itc';‘eA ng;h button on-off SW“C:dwr;ZC‘pC transistors, 6 rectifiers and zener diodes. Plus stabilised, * Everything necessary
automatically drops out when the ambient temperature excaeds . protected circuitry, glass fibre pcb: Gardeners low-field low-line i

47 x29x46mm 75p 10 for-£6.50. mains l?ansformer: all tacilities and controls. Slim design, supp_lled. Full after sales
F1243 crystal packs. 10 crystals of mixed frequencies between 5800 chassis 14" x 6” x2” overall. 28 watts per channel RMS. service and guarantees.

and 8500 KHz. {Our choice of frequencies) Ideal for re-grinding.

£1.50 per pack, 10 packs £10. M The natural follow on | ’ o
Calculator chip CT5002 12 digit four function for common cathode

multiplex displays. ONLY £1.95 complete with circuit. : TEXAN FM £23. 50 VAT £2.93
TMHz HCBU quartz crystals. For frequency meters, clocks, frequency 3 e N T“NER K'T POST ETC. 25p

references etc. 17x19x 7mm £3 10 for £26.

SWR and field strength meter. A must for every "ham’. Rugged con- BUILT £2850 Vat£3.56
struction, good for rransmitters up to TKW. 61 x51 x 153mm £9.9_5 Build the matching Texan stereo tuner!
Avo meter movements for a military version of the Avo 8. Precision W Features advanced varicap tuning. Phase lock loop
37.6 micro Amp (50uA with integral shunt) movement. Electronic decoder. Professionally designed circuit. Everything you need
voltmeter circuit available on request. £8.50. e 1s in the kit. From {he glass fibre pcb to the cabinet itself.
28 pin calendar/clock chip type MK501788 for use with common 5 Excellent spec: 2.5 uV aerial sensitivity. 500 mV output (adjustable).
cathode LED displays (with circuit), £4.49 : Tuning range 87-102 MHz. Mains powered.
MK50250 Alarm clock chip for most LED displays, £4 50with circuits.

Pt o B R 107 Pl T b o EAIE SPECIAL OFFER BUILT AMPLIFIERS
%ﬁ"v‘éﬁz‘éﬂ’“i!‘% 10for 516 TBAS00 £1.20 10 for £10 6+6 WATT STEREO 24/28v 8ohm 10+10 WATT STEREO PA6/25

SN76023ND £1.50 10 for £12.50 TBA810S £1.20 10 for £10 ,
SNT6033N_ £1.75 10 for £15  TBABZ0S £1.10 10 for £9 Input 50/60 M/V. Into 500K Input 300 M/V. Into 100K’cs

AY8-500'GAME CHIP BY G.1. £7.99 TBA120S  ygp 10 for £6.50 Tone Controls on P/C £4 95 Size 18 x 7.3 x 4.8 cm
The INCOMPARABLE FERROGRAPH 208 We are able to offer a limited .

quantity of these superb British manufactured stereo amps. These ts £3.50 extra
20+20 Watt amps are offered with full guarantees in full working g'po 15.5 1 f{ 4 5 / 24 volt £5. 95
order, with wooden cabinet. All units are Brand New. Send now for fuli ize »0 X X 4.0¢c/m 4 ohm

specification & data sheet. Try beating our price of £49.50 +£2.50 pp. WITH CIRCUIT WITH CIRCUIT

TAPEHERDS L otoonn 225 T4/RF_LONG—MEDIUM & F/M TUNER WITH MC1310 DECODER
Marriott Heads AZRP1- £1 50 ' *5-BUTTON SELECTOR SWITCHES. * INPUT SELECTORS FOR GRAM &
Martiott Rocord/Repiay & Erase Hemd £1.75 TAPE # Supplied complete with FRONT-END TUNER AND FERRITE
RVRPLYA Tapetend b2 Track £0.66 , AERIAL * SIMPLE INTERCONNECTIONS # Size 19x 13 cm.

MULLARD TUNER MODULES

LP1171 combined AM/FM IF stiip £4 *LP1179 FM front end with AM THIS QUALITY AMPL/F/ER £10.95 wiTH circuIT

tuning gang, used with LP1171--£4 *LP1171 & 79 pair - £7 30

*LP1157 complete AM strip--£2.05 *Ferrite Aerial - 95pwith circuits, POWER UNIT KIT FOR ABOVE MODELS 25/28 VOLTS £2.95
Va TRACKS

XRPS17% TRACK £3.25, XRPS18% TRACK RED £3.25, XRPS36% TRACK , ’
£6.75, XES11 % TRACK ERASE £1.26, BX/RP/63%: TRACK £2 25 ”Eqkys All mail to: Henry’s Radio 404 Edgware Rd, London W2
A RADIO

i
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UNNING
GE R.\.“ e £24 WITH CASE
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FREE ILLUSTRATED EQUIPMENT AND
COMPONENTS LIST S.A.E. 9% x 6%~ 12%p stamp.

LONDON W2 404 6 Edgware Road. Tel: 01.723 1008

Ty

14 ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977



THIS ARTICLE LOOKS at some of the uses of these new
Microprocessor (MPU) integrated circuits and associat-
ed components. ‘‘In one short article?”’, you may ask,

but we don’'t mean to go into great programming

details, etc, all we intend to do is to show how you
could use an MPU in your next project.

%D

q m

__AGAIN! _

JOHN MILLER-KIRKPATRICK

Minicomputer or Box of Tricks?

The main function of a microprocessor chip is to
replace a whole boxful of TTL and LS| logic gates, not
just components for a specific job but a whole range of
devices. One of the most logical uses for an MPU chip
is in @ minicomputer system especially as the cost of
such a system is now within the reach of a larger
number of hobbyists. The minicomputer system is
usually seen as a unit for home information retrieval
and/or a controller for complex household lighting,
heating or cooking. The system could be programmed
to keep recipes, play TV games, help with homework,
do the household accounts, etc. Any job or function
which is boring, repetitive or requires complex
calculations and record keeping can now be done with
an MPU. Yes it could do the washing-up but the |/0
interface would. be too complicated, using a simple
keyboard and perhaps your TV as a VDU most of the
jobs mentioned above would be quite feasible. As ET} is
presenting System 68 for just that purpose this article
is not intending to look at the minicomputer type of use
for an MPU chip.

“Sort out that hox of Rubbish”

How many times has your wife/mother/? com-
plained about your ‘‘general purpose electronic
component storage system’’ otherwise known to the
family as Dad’s Junk Box? To help to keep the peace it
is necessary to attempt to sort out all of your resistors,
capacitors and ICs about 3 or 4 times per year. These
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sessions can sometimes be very productive for the
home constructor as you can find all sorts of ’lost’
goodies which you no longer have a planned use for.
When you have finished this massive re-organisation of
your supplies you may find that you have an organised
storage system for your TTL or other logic ICs, in other
words you may now have a boxful of logic to cover most
applications in most projects.

Now that peace reigns in the household for a time
you may be able to build that project, basically the
same as the magazine project but with a few changes
dependant both on your preferences and your stock of
ICs. Do you find that some times you build exactly as
per the magazine article, sometimes you use some of
the article and sometimes you have a brainwave?

Everybody Redesigns

Either accidentally or on purpose nearly every
electronics constructor redesigns a circuit when he
comes to building it. That is exactly what the main
intention of this article is — were you beginning to
wonder? In order to show how to use an MPU in an
otherwise . TTL/CMOS project | have used as an
example the Electronic One-Armed Bandit project which
is now in ETI Top Projects Book 4 and intend to discuss
how this could have been built with an MPU. As this
project contained about £10 worth of ICs while an MPU
design would cost a lot more, a one-armed bandit with
an MPU is not an economically feasible proposal. One
could argue that MPU chips are going to get cheaper or
that you could add enough features to the basic bandit
to make it worth the extra money, but for the present
let's ignore the cost and talk about the principles
involved.

The block diagram of the original bandit is shown as
Fig 1, physically it was presented as four units —case,
power supply, main logic PCB and display PCB. The
display PCB contains a 3 digit counter, 3 decoders and
3 seven segment displays, it also has 12 LED lamps
which are used as “'spinning wheel’ indicators. The
lamps flash apparently randomly and then stop and
indicate 3 sections of the 12 lamps, some of the
combinations of the 3 lamps selected are winners and
others are losers.

By referring to the block diagram you can see that
three oscillators cause the 3 sets of 4 lamps to flash at
different rates, this gives an extra feeling ot randomness
so that you do not feel too cheated when it has all of
your money! Pulling the handle feeds the oscillator
outputs to the 3 divide-by-ten counters. When the
handle is released the oscillators and counters stop. The
states of the stopped counters are now gated into a
decoder which produces a set of outputs corresponding
to first prize, second, third, fourth or hard-luck! The first
four of these outputs cause a number to be loaded into
a pre-settable counter which then proceeds to count
down to zero whilst at the same time incrementing the
payout counter. The payout counter is decremented at
each pull of the handle and thus the final unit is a good
representation of the real thing, even if it does not have
random Hold and Double or Quits features.

Leave that and that but rip the rest out

Any builders of the original unit might be interested
enough to do just that and so lets have a look at what
we still need in the MPU version. The case would need
little or no modification, any mods being the addition of
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more buttons, lamps, bells and whistles to extend the
features of the basic unit. The power supply would need
to be changed to give +5V and —12V and or —20V
depending on the devices used. MPUs do not require
fancy power supplies with millivolt regulation, the
7805 5V regulator and a couple of zeners will suffice.

For the present we will leave the display PCB with its
associated counters but it is not indispensable! We are
thus left only with the main logic PCB which is exactly
where our MPU wants to go.

‘A microprocessor chip can be thought of as several
separate units in one chip. The first unit is a decoder
similar to a BCD to seven segment or decimal decoder,
the data fed to the decoder is an instruction. Thus an
instruction might be decoded so as to cause a clear or

an increment of a counter, alternatively it might gate a-

flip-flop and thus cause an output to change state.
.Simple MPUs such as SC/MP have about 50 different
Jinstructions, the 6800 has about 80, while a Z80 has
130. The range of instructions covers logical operations
such as AND, OR and EXCLUSIVE-OR, counter
incrementing /decrementing /loading /dumping, or the
transfer of data from one part of the chip to another in
parallel or serial form. If you wanted to build an MPU
you would need shift-registers, counters, decoders,
latches and a decoder (ROM), all of these to be
interconnected so that each can control/be controlled
by any other.

The instructions which we feed into our decoder

could be decoded as a transfer of data from a register to
a latch which is in turn connected to the outside world.
It is convenient to have only one set of information
connections to the outside world and thus these
connections have to serve as instruction input and as
counter input/outputs, this set of lines to the outside is
called a bi-directional data bus.

As we need to use this data bus for both instructions
and data we need to store each separately internally,
thus are born the expressions Instruction Register and
Accumulator Register, really just a couple of 8 bit
latches. SC/MP has an extension to the Accumulator
and naturally enough this is called the Extension
Register, it can swap its data with that in the
Accumutator and has the additional function of being a
shift-register with its serial input and output connected
to the outside world. Thus our first instruction could
cause the data on the data bus to be latched into the
Accumulator, the second instruction swaps data with
the Extension and the third and subsequent instructions
clock the data in the Extension out to the MPU output
pin at the same time as clocking the data on the serial
input into the Extension. To build such a device with
TTL would require about a dozen packages, with
SC/MP it becomes a set of bit patterns input to the
decoder.

The 8 bit wide instructions mentioned above have to
be presented at the data bus in sequence and as they
are required. If they were hard-wired in a very small

[
Fig. 1. Block diagram of "‘One Arm Bandit’’ using conventional TTL/CMOS logic.
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Fig. 2. Block diagram showing "‘Bandit’’ based around on MPU chip.
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system a 7442 type of decoder could be used to enable
each set of bits at a time. The 7442 would need to
know the address of the next data unit as this
information is supplied by the Address Bus which is
normally 16 bits wide thus giving access to 65,536
sets of data in place of the 7442’s ten. The Address bus
is held internally as a 16 bit parallel access counter
which can exchange data with the Accumulator,
Extension or Pointer Register. Thus, if we can change
the value of the Address bus counter we can point the
‘MPU back to a previous instruction address and thus
cause it to enter a loop. The Address register is known
as a Pointer register, in SC/MP, for example, there are
4 such registers, PR-0 is used for the next instruction
address and the other 3 are used to access other
addresses for data | /0. By loading a Pointer Register in
@ manner similar to that of loading the Extension we can
either access or any of our 65,536 addressable slots or
we can cause the MPU to get its next instruction from
any of the slots. -

Accumulating data

The Accumulator is used for input/output and also
for the results of logical ANDs, OR, and EX-ORs, it can
also be used as the result and one of the operands in an
ADD instruction.

Data input/output can be accomplished through the
serial 1/0 pins connected to the Extension or via the
main data bus. It is usual to have some area of RAM
connected to the data bus for storage of intermediate
results, a couple of MM 2112 chips gives 256 Pigeon
Holes each with 8 bits of data storage. The RAM s
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accessed by a Pointer Register which selects a) the
RAM physical devices and then b) one of the 256
locations within that RAM. The 16 bit pattern for
location zero (the first) in a RAM based as hex location
OF00 would be 0000 1111 0000 0000, it is easy to
see how this bit pattern could be decoded with AND
and NAND gates to give a single enable line signal (one
7420 and two 7421s?). Similarly, if we had a couple of
7475 latches we could decode a particular address (eg
OEOO) and use the enable to clock the latches and thus
store the data which had been output on the data bus at
the same time. These 7475s are to be usea for driving
the LED lamps in our Bandit so that we need two sets of
latches (OEOO and OEQ1) to give us a maximum of 16
LED lamps (we need 12). We can use a similar latch but
with WIRE-OR or TRI-STATE outputs (74173) to latch
data into the MPU from a set of switches such as the
start handle or possibly HOLD switches.

Simulation is the Answer . v

If you had lots of sheets of paper you could pretend
to be an MPU pretending to be our bandit. Get
someone else to operate you by pulling your left arm as
the Start handle and then start counting very fast until
they release your arm, if you can manage it count three
totals at a time and thus when your arm is released you
can write down these three numbers on a scrap of
paper. The MPU wouid do the same thing by sensing
the changes in the data from our switch latch, adding to
pseudo-counters in RAM locations (scraps of paper) and
then stopping when the switch latch changes state
again.



HANDLE )
PULLED

YES

ADD 1 TO COUNTER A
ADD 7 TO COUNTER B
ADD 9 TO COUNTER C

IFA, BORC
- 10 SUBTRACT
10 FROMIT

HANDLE
PULLED

LOOK AT
WIN LIST

NO ABONC

\ON WiN LfST/

SET WIN
COUNTER TO
AMOUNT SHOWN
ON LIST

SET WIN
COUNTER
TO ZERD

SUBTRACT ONE
CREDIT FROM
BANK

ADD WIN
COUNTER TO
BANK

RETURN TO
START

Now you look at your scraps of paper and decide
whether the numbers correspond to any on a list of
winning combinations which you have previously
compiled. If the combination is a winning one then your
list will have a "Win amount’ figure next to the winning
combination, this figure is now credited to the players
bank. If the player did not win then one unit is taken
from his bank. You are now ready to have your arm
pulled again.

If we use the existing display PCB we have to add or
subtract from the bank by pulsing the bank counters on
that PCB. We could keep these counters internally and
latch out the BCD data in a similar way to that with the
LED lamps, via a couple of latches. These latches would
then feed into the BCD to seven segment decoders and
on to the displays. There is no reason at all why the BCD
to seven segment conversion could not be done within
the MPU and seven segment data output to the latches -
and then directly to the displays.

Fig. 3. Flow diagram of software
required to run the MPU Bandit.
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Hardware and Software

A simple definition used to be that Hardware hurts
your foot if you kick it and you cannot kick software.
Now that computers are not the giant metal monsters
that they used to be this definition is no longer true but
hardware is still the physical devices and software the
program.

For our application we obviously need an MPU
chip and as our application is very simple let's use a
SC/MP MPU. We need somewhere to store our
program and our pseudo-counters, for this we could use
a 256 x 8 bit RAM (2 MM2112s), for a more
permanent unit we would have to additionally use a
PROM but we can use RAM in this example. We have
to enter our program of sequence of bit patterns into the
RAM starting at address location 0001 as this is where
SC/MP goes to find its first instruction after the reset
button is pressed. A simple development system such
will allow programming of the RAM with simple toggle
switches and the program can be checked out at a very
slow speed or as single steps.

We also need a four bit input latch (74173)
connected to the handle and HOLD switches and -3 four
bit latches (74173 or 7475) for the LED lamp drivers. If
you intend to replace the BANK counters with software
pseudo-counters then another 3 four bit latches will be
needed to latch out the BCD data for each digit. To
make accessing of these latches easy we can ignore the
top four bits of the address bus and use the next four
bits as inputs to a 7442 1 of 10 decoder. This will now
break up the addresses into 256 byte lumps, any
access to 0000-00FF will enable the RAM, 0100-0O1FF
the switch latch, 0200-020FF and LED latch, etc. A
block diagram of this is shown as Fig 2, as you can
see the outputs from the 7442 -are used as
follows. —Output O address locations 000-O0FF used
for main RAM (program & Data)

Output 1 address location 0010 used for switch latch,
Outputs 2, 3, 4 address locations 0200, 0300, 0400
used as LED lamp drivers.

Outputs 5, 6, 7 address locations 0500, 0600, 0700
used as BCD output latches. With the exception of the
RAM all of the other devices hung onto the data bus
only use bits 0-3 of the data bus, the other bits being
ignored.

Gonclusions

The system designed here is hopefully one of the
simplest MPU circuits you have ever seen. Once you
have grasped the idea of using one 8 bit data bus for
most of your input/output you are well on the way to
understanding MPUs. The very nice thing about MPUs
is that for any given hardware configuration there are
lots of software possibilities, for instance we have to
have a four bit latch for the start switch so why not hang
3 HOLD buttons on it as well? By latching out seven
segment data instead of BCD you could use any
combination of the seven segments plus decimal point
to display letters or patterns, by movingup toa 5 x 7
matrix display you could output even more patterns/-
letters. At an approximate guess the hardware shown in
fig 2 would cost about £25 compared to the £10 for the
original (displays not included) but for the extra money
you have a much more flexible system. MPU’s are not
cheap but for what they can do for you they are a
bargain!
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WE HAVE FOR some time been con-
sidering the constructon of an accurate
electronic thermometer, and the
announcement of the new National
LM3911 temperature controller was
enough to spur us into action and get
down to building the thing.

The LM3911 is a highly accurate
measurement system for use over
the —25°C to +85°C temperature
range. It is fabricated on a single mono-
fithic chip and includes a temperature
sensor, stable reference voltage and
operational amplifier on chip.

SENSING ATTRACTION

The characteristics of this device
make it ideal as the basis for an accurate
and easily calibrated thermometer.
The chip produces an output of 10mV/
°K and all that is necessary to convert
the 3911 into an electronic thermo-
meter is to connect it to a scaled volt-
meter,

20

In its simplest form the voltmeter
would consist of.a moving coil meter
with as large a deflection as possible.

It soon became apparent that if we -

were to make use of the full measure-
ment range available, we would need a
very large meter scale. A smailer scale
would mean that the temperature
could not be read to within a couple
of degrees. We wanted our thermometer
10 be more accurate than this.

Now whife we are not in favour of
going digital for the sake of it, in this
case it seemed that the potential accu-
racy of a digital display was required.

We threw out our analogue measure-
ment stage and started thinking in
terms of VCOs and 7400s. This line
of approach seemed very attractive
until we looked at the finat design.

THERMAL EXPANSION

The component count had gone
up dramatically and the accuracy

The circuit for the digital thermometer may-
conveniently be broken down' inte, three
separate building blocks. These afe the
temperature sensing block, the ‘A tg D
convertor including the dlsplay ‘and the
power supply.

We shall start by considering the tetripera-
ture sensor.

THE TEMPERATURE SENSOR

The LM3911 temperature controller. used
in this project provides an’output voltage
which is linearly related to the temperature at
which the chip's sensing element is 'main-
tained. This output voltage is givén by the
relationship:

Vout=T.10-2 volts

Where T is the temperature in degrees.Kelvin,
The Kelvin and centigrade scales ‘are
related by the followmg relatlonshlp*

°K=°C+273.16

Thus at room temperature (about 20°C)
the.output of the LM3911 will be:

Vout=(273.16+20).102 volts
243 volts.

For the A/D convertor to give .readings
in "C, and to correctly display tempemtures
below zero, it is necessary to arra
at 0°C the output of the LM39{1 is‘OV

The components R2, R3, R4, and RS
together with RV1 allow "for thls ad]ustment
They enable an adjustable ‘offset® voltage to
be added to the output of the tempety,tunz
sensor. This offset is trimmed 'during,the’
calibration procedure described in the main
text.

For more detailed data on the LM3911-6ge
the Data Sheet on page 59 of our September .
1977 issue.

THE A/D CONVERTOR

The A/D convertor is based. on.the new
Intersil ICL7107 3% digit, single chip:panel
meter. It is intended to drive an.LED display
directly with a segment current of sbout
8mA. In addition to a precision*dua) slope
convertor, it contains BCD to seven segment
decoders, a clock and a reference voltag;e.

The detailed operation of this ¢hip is
something known only to -the design’team
who produced the IC’s mask, so we' will-have
to content ourselves with a brief look at the
function of the external components.

The components associated - with pins
38, 39 and 40 (C4 and R9), determine the
oscillator frequency, which is designed “to

"run at approximately 50 kHz. 1

The reference voltage for the'system is set
up using RV2. The chip internally régulates
the voltage between pins 1 and 32:at about
2.8 volts. This stable voltage is used as the
systems reference.

We shall see later that we require the 7107
to have an fsd of 2.000 V. For this fsd reading
we must arrange for the voltagebetween pins
35 and 36 to be 1.000 V.

Adjustment of RV2 allows thls to be
accomplished.

The components not yet mentioned take
care of auto zero, polarity, etc., and Intersi
do not provide details of their exact funct-
ions,

The displays are directly connected to the
appropriate pins with no interfacing requued
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LINKING THE TWO

The ground referenced voltage from the
junction of R4, RS is fed, via a smoothing
capacitor, C9, to R6. This connects to the
analogue input of the 7107, and apart from
considerations of scaling, and a power supply,
the circuit should now operate, albeit in-
accurately.

HOW T WORKS

SCALING .
First scaling. The output of the LM3911 is a
voltage increasing at 10mV/°C or 1mV/0.1°C,
If then the least significant digit of our dis-
play reads in steps of 1mV, it could be
thought of as representing 0.1°C temperature
steps.

Similarly, the second least significant digit
represents 1 C steps and the third 10° steps.

The 7107 is a 3% digit chip, and if we
ignore the most significant digit and arrange
an fsd of 2 volts, we will have the required
scaling.

POWER SUPPLIES
The power supply section is quite straight-
forward. The LM3911 requires a +15/0/—15
stabilised rail, which is provided by REG 1.
The 7107 requires +5/0/—5 rails and these
are provided by REG 2, ZD1 and associated
components.

The reason for using a regulator in the 5V |
rail and not the -5V rail is explained by the
fact that the 5V rail supplies the LED current.

d
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This looked very promising. the
component count would be low and
the DVM chip was stable over a wide
range of temperatures. In theory all
we had to do was hook the temperature
chip up to the DVM, add a power
supply and we would have a thermo-
meter capable of resolving temperature
in 0.1°C steps.

All the components with the exception
of 1C2 should be mounted on the PCB
according to the component overlay

shown.

IC2 is a CMOS device and we rec-
comend that it be mounted in an IC
—— ; T socket. As a further concession to the

sensitive nature of this chip it is best

BUY LI NES not to insert the IC into its socket until .

all other constructional work has been
The 7107 is available fron Rapid

Interior view of our temperature probe. Pins 5, 6, 7 and 8 of the LM391 1, those connected
to the internal temperature sensing element, have been soldered into a jack plug from which
the shaft has been removed. This provides good thermal contact between the probe tip and
the sensor chip.

of the unit would have been seriously
degraded as many of the new compon-
ents would drift with temperature and
time.
completed.

After finishing the PCB assembly

Having firstly rejected the analogue the display should be wired to the

approach, and now come to the con
clusion that the digital approach was

also out, we were beginning to worry....

It was at this point that a new chip

Recall at Betterston Street, Drury Lane,
London WC2H 9BS. The LM3911
should be obtainable from National
Semiconductors Distributors. The volt-
age regulators we used we obtained

board. The display mounting hardware
we used was from Elbar (see page 23 of
tha August issue).

Indication of negative temperature

is by means of a LED which is mounted
in the vacant position of the display
_mount.
The mounting arrangement for the

from Intel came to our rescue. The
7107 is a single chip DVM with three
and a half digit resolution. The chip
needs only a few passive exteranl com-
ponents to function as a DVM — unlike
some single chip DVM’s of the past
which were little more than overpriced
VCO'’s. | =

from Doram.
The rest of the components should
be available from good component

shafs; Gk fr°.’“ any of t.h? Iarqer ma_nl sensor is largely a matter of choice. We
order suppliers advertising in this § 5nted ours in a jack plug from which
magazine. the central shaft had been removed. If
___J the distance between the sensor and
thermometer is large, then screened lead
should be used for the interconnection.

There are two adjustments to be
made before the thermometer will
display the temperature correctly.

The first is to adjust RV1 so that,
with the sensor held at 0°C, the display
will read all zeros. '

The best way of ensuring that the
sensor is at 0°C is to immerse the device
into a plastic container (flower pot) that
has been half-filled with crushed ice,
and topped up with cold water to the
three-quarter full mark. Care must be
taken to ensure that no water can reach
the electrical connections to the sensor.

Leave the mixture for five to ten
minutes, stirring gently, and at the end
of this time adjust RV1 to give an all
zero display.

The second adjustment to be made is
to RV2. There are two different ways
of accomplishing this. The first is to
hold the sensor at a second known
temperature, well away from zero, and
then to adjust RV2 to bring the known
temperature, and the reading on the
digital thermometer into agreement.

Probably the best way of meeting the
above requirement, is to obtain an
accurate, limited range thermometer — a
clinical thermometer should be ideal.

A view of the interior of the thermometer. The seven segment displays are mounted in the
display mounting hardware described in the text and hard wired to the PCB board.
The probe is connected to the thermometer via the DIN socket shown on the rear panel.
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Place the sensor and clinical thermo-
meter in a container of cool water and
slowly add warm water to bring the
mixture into the temperature range
covered by the clinical thermometer.

When the mixture appears to have
settled at the same temperature for a
few minutes, adjust RV2 accordingly.

Another source of a stable, known,

temperature is the human body. A
healthy persons under arm temperature
is fairly constant at 37.4°C.

The male members of the ETI staff,
for some reason the women would not
take part in this test, must be a healthy
lot because this method agreed very
closely with the first.

The second and perhaps the most

RESISTORS (all %W 5%)

R1 470R

R2 12k

R3 5k6

R4 27k

R5 39k

R6 ™

R7 1k5

R8 470k

R9 100k

R10 150R
TOiC1
1 243 4

accurate procedure, which relies not
on a second temperature but upon the
accurate trimming of the voltage be
tween two pins on IC2.

If an accurate DVM is used to
measure the voltage between pins 35 &
36, then adjustment of RV2 to bring
the voltage reading to 1.000 V will com-
plete calibration.

PARTS LIST

CAPACITORS

220u 35V electrolytic

Cc2 1000u 25V electrolytic
C3,4,10 100n polyester

C5,6 10u 25V electrolytic
C7,13 220n polyester

c8 470n polyester

Cc9 10u 16V tantalum

ci 10n polyester

Cci12 47n polyester

Cc14 100p polystyrene

s
g
gy

- %

S

/“‘,v

S) et
S) —— .

A5
Z2 Zod
[XiT7) [=3=1
[ E=scC
[8].:] vog

~

G(100's)

Overlay for digital thermometer

DECIMAL
POINT

POTENTIOMETERS

RV1 5k Multiturn Bourne type
{Doram: 62—701—4)
RV2 1k Multiturn Bourne type

{Doram: 62—700—7)
SEMICONDUCTORS

BR1 4 pin DIL type: 0.9A 400V

{from RS stockists), or other
. types, ie W04 will fit.

REG1 15V regulator (Doram
65—360-0)

REG2 7805

1C1 LM3911 (see ‘Buy Lines’)

IC2 ICL 7107 (see ‘Buy Lines’)

LED1 TIiL209 or similar

DISPLAYS 3 DL707 or similar (see text for
mounting unit)

ZD1 4V7 400mW zener

TRANSFORMERS

T1 7 240V: 0—-15V, 0—15V 6VA
(Doram 66—113—5)

CASE

VEROCASE tpye 75—1238D

PROBE

" mono Jack plug, Japanese type (see text)
MISCELLANEQUS

PC board as pattern. 5 pin DIN plug and
chassis socket.

3 core mains flex, screened lead, nuts, bolts,

etc., insulator kit for REG2, connecting wire,
grommets.

®

\{\W

ETI DIGITAL
THERMOMETER

\ Foil pattern
" shown full
size (138 x 70mm).
‘ lx
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( Spaihritz mv2 |

Capacitive discharge’
electronic ignition kits

* Smoother running
* Instant all-weather starting
* Gontinual peak performance
* Longer coil/battery/plug life
* Improved acceleration/top speeds
* QOptimum fuel consumption

Sparkrite Mk, 2 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
15/30 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 ciscuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite .
incorporates a short circuit protected inverter which eliminates the
i problems. of SCR lock on and, therefore, eliminates the possibility of
Iblowing the transistors or the SCR. (Most capacitive discharge ignitions
‘are not completely foolproof in this respect). All kits fit vehicles with
-coil/distributor ignition up to 8 cylinders. .
“THE KIT COMPRISES EVERYTHING NEEDED

:Ready drilled pressed stee! case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS :

Electronic/conventional ignition switch.

Gives instant changeover from ""Sparkrite”” ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition otf completely as a security device, includes:
‘switch connectors, mounting bracket and instructions. Cables excluded.
_Also available RPM limiting control for dashboard mounting:

{fitted in case on ready built unit),

*¢ALLERS WELCOME. For Crypton tuning and fitting service —
‘phone (0922) 33008,

Improve performance &economy NOW

! Note: Vehicles with current impulse tachometers (Smiths code on dial R.V.1) will
{requira a tachometer pulse-slave unit. PRICE £3.35.

PRICES INCLUDE VAT, POST AND PACKING. .

Quick installation |
No engine modification
‘ required .
| — el
'Electronics Design Associates, Dept. ET 10
‘82 Bath Street, Walsall, WS1 3DE. Phcne: (0922) 33652
Name ...

U
Mk. 2 DIY Ass. Kit @ £11.80% for£

Mk. 2 Resdy Built Negative Earth ® £14.97
Cheque No.

Mk. 2 Ready Built Positive Earth @ £14.97

Ignition Changeover switches ® £4.30

Send SAE if brochure
onily requirad,

‘ 1 R.P.M. Limit systems in above units @ £2.42
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THIS MONTH'S
SPECIAL OFFER

We still have some PAPERMATE pens to give away, so if you spend over £20 on any
CASIO products, we will give you a brushed chrome pen worth £3.95. ALSO SEE
BELOW. LOOKING FOR A WATER RESISTANT WATCH WITH STOPWATCH?
Wait until you see our new range. They should knock spots off all the competition.
Details next month, or S.A E.

SUPERSB CASIO CASIOTRON WATCHES

Constant LCD display. 8 functions with backlight. All stainless steel
cases, battery hatch, water resistant 1o 130 feet. Many with
STOPWATCH 1o 13 hours — not 15 minutes like some watches!
Many have DUAL TIME ZONE facility as well. One battery lasts around
15 months or more. Display can be easily renewed at minimal cost.
Rapid second correction. Rapid adjustment facilities. Easily adjusted
bracelets. Presentation box.

R16B (left) £34.95 R.R P. £59.95.

CASIO MQ-1. % x 1% x 4% inches,
1.40z.

Clack. L.C D display of hrs, mins.. secs.,
AM/PM

Calendar. Day, date, month, year.
Stopwatch. Normal and net times to 24
hrs.

Timer. 24 hr. clock, or countdown
Calculator. Time and Date caculations
Two tiny batteries last around 18 months
£34.95. RRP £39.95 (left).

CASIO ST-1. 1x2%x5%, 4.80z. Four
stopwatch functions 1/10 sec. to 10 hrs.
Standard. Start/stop. Time out.

Lap-1. Accumulative lap times

Lap-2. Individual (Taylor Spht) lap times.
TOTAL time button.

Calculator. Time calculations. Full access to
memory. Sq. roots. Seven % functions.
Bright digitron display. 17 hrs. battery (AA).
(Right) RRP £29.95. £24.95

TIMEBAND DIGITAL ALARM CLOCK (MAINS)
WAKE UP TO TIMEBAND. Precise timekeeping. Solid state reliability and silent running
9 minute snooze features. Alarm on and mains fail indicators. C500 and C590 can be
synchronised to the exact second and will display last minute digit and seconds.

£14.35
£15.90
_£23.35

C500 (lef) H. 3%"' x W 3%’ x D.3%'’. Black or White
C6110 (centre). As C500 with more sophisticated controls. White only
C590 (right) With built-in high /low intensity elevating reading lamp

ACCURIST. New slim guartz analogue {stepping motor) watches. Four basic functions,
luminous. Stainless steel /gold plate on strap /bracelet. RR Prices around £50.
CITIZEN. Once the same company, Citizen and Seiko are the two biggest watch
manufacturers in the world. We now stock 22 models of these superb quartz analogue and
digital watches. PRICES ON APPLICATION
NEW FROM I1BICO

Swiss made quality watches, water resistant to 100ft (3 at), mineral glass faces.

451 ES CHRONOGRAPH (left) 6 digit LDC display, 6 functions, backlight and stopwatch
17100 second 1o 1 hour. Net and lap times. Slim, all stainless steel case and bracelet.

£49.95

451 ELB (not illustrated). As above but with water resistant leather strap. £48.50

408 M8. 8 digit display. 6 functions, light. s/s back and bracelet. £34.895

408 MLB (centre). As above but with water resistant leather strap. £33.95

200 ANALOGUE (right}. 4 basic functions, stepping motor. Tritium night illumination,
electronic sound corrector, battery life around 3 years (1000-day module}. £29.50

———

. SbeaE
SPECIAL OFFER. Buy any of the watches listed below (few left only) and we will give you
a PAPERMATE gold piated pen and pencil set (or two pens) worth £11.40,
Timebend TC410 (Gold Plated) £27,95. TC412 (G.P) £31.95. TC413 £28.95.
WITHOUT PEN DEDUCT £6. Nationsl Semigpadluctor DACSWS £22.90, DAC5YS
£25.90. DAC5WB. £24.90. DAC5YB £28.50. DABSWB {all stainless) £32.50. DAB5YB
G.P.) £36.50. Ibico 402 ELB £39.95 402 ES £39.95. 405 ILB £33.50. 405 IS
£33.50. Casio S14B (XI-World time. stopwatch, counter. time memory, RRP £129.95)
£69.96. R19 £29.95. Decimo quartz £37.50. Instar 2'% functions LCD gold plated and
bracelet £15.50.
CASIO CALCULATORS. CO-1 £29.95 Scientific. FX-21 {same functions as FX-19)
£14.95. FX-105 {2 sets brackets) £16.95. FX-110 (dB calculations) £17.95, FX-1000
(LCD) £19.95. . FX-2000 (LCD 1000 hr. battery life £24.95 FX-201P £49.95, 5
IBICO 065 LCD. Slimline Executive. Full memory /. %. Long battery life. £14.80.
OPTIM. Quartz car clock. Red LED digits come on with ignition. AA approved £19.95.
Cathedral lounge /alarm clock. Metal case, triangular section. Green %'’ display. snooze
feature, 2%x6%x3 inches. Gold/black or silver/black. 2 yr. guarantee. £19.95.
Optimsport/ Technigraph TV games, Four games, variable bat, angle, speed. Remote
controls, three sound effects. Mk 1 B/W £24.50, Mk. t C, colour £29.95. Mk 4
Horizontol and vertical bat movement £37.50 Mk. 15C. With gun. 6 games £47.50
Offers subject to availability. All items advertised are in stock or on order at copy date
Prices include VAT, P&P. Send cheque. P.O. or phone your credit card no. to

Cambridge CB1 1EH
Tel. 0223 312866

TEMPUS &

19/21 Fitzroy Street
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STEREO BROADCASTING is generally
associated with FM probably because
that’s the way it’s been transmitted up
to now. .

But it’s perfectly feasible to transmit
a stereo programme using modified AM
transmitters and receivers. In fact five

limitations inherent in AM broadcasting
but point out that the market audience
they seek is not the purist FM stereo
listener but the ‘man-in-the-street’. they
say that paople are now so aware of
stereo that mono reception is anachro-

FARGIGAL OR FEASIBLE ?

nistic, and that if AM stereo could be
introduced at sufficiently low cost it
would be absurd not to do so.

The main attraction of AM stereo
is low cost. In fact it's possible to
modify an existing AM transmitter to

American-designed systems are being
evaluated right now by the USA's CHANNEL 1 STEREOPHONIC BROADCASTING USING FAM
. . AUDIO
National AM Stereo Committee whose ReGisTen kg MULTIPLIER
subsequent report will be studied by I PR UATOR
the FCC later this year. .
AM stereo broadcasting has the same ANPLIFIER [_rieactance | ol uuiripuien gl wiveR [ avPLIFIER PILTER AMPLIFIER
inherent limitations as AM mono - MOOULATOR oReEAT
that is a bandwidth restricted to less T T )
than 10kHz. Thus the full audible - e e
frequency range can not be trans- oscitiaton|  [oSEiLaToR
mitted and it is for this, amongst other, l T
reasons that FM transmission is used for . 1 - -
high quality stereo broadcasts. AREEGIER fnf;“ﬂj“‘r“:)ﬁ{ MULTIBLIER MIXER  p—id AMPLIEIER jgof FILTER AMPLIFIER
Protagonists of AM stereo accept the [A0BULATOR) i
R I UPPER
HREGISTER o RAILTHRL TER
Fig. 1. The Comm Associates transmitter CHANNEL =2 OSCILLATO!
system uses dual RF-modulator paths, 2UD12
one for the upper subcarrier and one for \
the lower. Matrixing of L and R signals FNAL ) TV
is not necessary. AMPLIRIER [ AP LIEER.
MODULATOR |t AIGHT
i IGATE) ouTPUT
775l T r , R !
£ AMP. MODULATOR ) Mg%t‘nﬁ’wﬂ‘ p—= BT i _ :
| ,|, [ e ]|
T P TRANSMITTER t
N - 1
H i [ L] ond
| el L1, 1
DETECTOR 2 ¥ 5— e il . e ] -1|
1 | #moourator e 38 1}
q-—ﬂ-r-———m—'——m‘————‘“—-——r--—- ——————————— ———jl t . L+R I
| i }
1 e m o] VAT o LQ'}?}?AP;SS 1 v.co. : f AM STEREO EXCITER MATRIX i
i L/ DETEGTOR | | FILTER 1 i !
1 1
i T | ey b o B }_ ol
1 PHASEILOCKEDILOOR e g _’ . 4
. i Fig. 3a. The block diagram shows how the
Fig. 2. Motorola’s receiver emp/oys_b'oth in-phase and L+ Rand L — R signals are routed through
quadrature phase detection. In addition, 8 phase the Belar AM sterso transmitter,
shift system removes cosine modulation inserted at
the transmitter.
L G
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RF AMP. MIXER am | LR
| AND IF AM DETECTOR |9
1 [
A
Fig. 4a. In the Kahn transmitter, the L — R signal phase T
modulates RF from a crystal oscillator. The L and R signals lﬂ
are carried by separate sidebands, and are picked up on a !  x )
receiver equipped for phase detection. M BN E-EMPHASIY |
LIMITER |l A DETECTOR NETWORK 15 [ ‘
constant | 1 1 Fig. 3b. The Belar receiver has two |F paths, one to
faifa g™ GAIN | | hs,
o Freguency] o | FECT a normal AM detector, and one through limiter
) | stages to an FM detsctor.
] ]
[ ! ;
oA .
; T ; [} h o TIME PHASE
- 45" ] r ViGA i kS DELAY 99 MoD ‘.l——‘ RECEIVELREFBLNDFASS RECEIVER BANDPASS:
. - —;V:L—__ TWO RECEIVER
N CONGTART, SQUARER AM STEREO
Limaceiy by HOF DDQ;:;V ,'F“ LA S’:‘r HrC
.y FREC
e B
- Fig. 4b. The stereo signal from the Kehn
4 AUDID TO transmitter can also be picked up by two
L e R Ao LION mono receivers, one tuned a little high,
the other a little low.

stereo operation for well under £6000..
Certainly a low power FM transmitter
costs not a great deal more, but it's a
different matter for the big 100kW plus
systems.

Most broadcasting studio equipment
is stereo — certainly all modern record-
ing machinery, cartridge players, record
players are so made, as is the majority
of programme material.

1R

#ir)

Stereo AM receiving equipment cou-
Id be inexpensive. Many potential AM
stereo listeners already own a record
player which could accept an input
from an AM stereo decoder. And even
if a complete AM stereo receiver were to
be required, such could be built for very
little more- than the cost of it's AM
mono equivalent (and would of course
offer a whole new market for manu-

facturers!). Let’s consider the five major
systems being proposed:

COMM. Associates:

This is probably the simplest proposed
system. It is quite different from the
other four. The system is called ‘Frequ-
ency Approach Aperture’; the left
channel modulates a carrier just below
the main carrier, and the right channel

Fig. 5. Block diagram shows both transmitter
and receiver stages for Magnavox’s AM stereo
design. The formulae detail the signal properties
at various stages. In common with Belar and
Kahn, the system uses dual modulation.

!

1

Lith » A1)
HESPONSE
AMPLIFIER] & EXISTING
= DELAY RF SELTION
COMPENSATION,
X4
o
It 4—![ cos[wet4BHLIN RIEI+A cos wt)]
g ) ANTENNA SYSTEM
RESPONSE ) ’
o me:,wu D;Av MAS[F&%CKEQ %’85”"“"
L MODULATOR i
Tt + (Ri0) [COMPENSATIGN MOBEEENGH
STEREO Acus wyt
IDENTIFICATION - TCYCXO
TONE
— Acos wt
Wy ° STEREQ
INDICATOR
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™ oeT J
LIMITER & e 8
SQUELCH - LF
DETECTOR . )
i —
coslwgtPBLILI RINIYA cos wy(t1]) ] =
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RFA MIXER pod irave Lol S8
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modulates a carrier just above the main
carrier. The combined signal goes to a
band-pass filter which seperates out the
upper sideband of the lower carrier
plus the lower sideband of .the upper
carrier (Fig. 1). The output from the
bandpass filter is the transmitted
signal.

The simplest way to receive the
Comm. signal is via two AM receivers —
one tuned to the upper sideband, one
to the lower sideband! A more elegant
way is to use a receiver in which the
two signals are separated by filters and
then passed on through two separate
IF strips and demodulators.

It is important to note that this is
not a matrix system. Claimed advan-
tages are good noise characteristics,
excellent fidelity and all the well known
advantages of supressed carrier single-
sideband transmission.

Motorola:

This system uses circuitry wvaguely
similar to that used in colour TV
transmission. The system called ‘C-
Quan’ uses two carriers operating at the
same frequency but separated by phase
quadrature. Motorola say that a major
part of their design is in the elimination
of distortion caused when the stereo
signal is being received on mono rec-
eivers, this distortion apparently caused
by some interaction between modula-
tion components. This problem is over-
come, claim Motorola, by modulating
both the in-phase and the quadrature

components by the cosine of the
modulation angle.
Motorola’s ‘C-Quan’ receiver is

shown in the lower part of Fig. 2.
As may be seen, the IF travels along two
separate paths, one to an in-phase
detector, the other to 'a quadrature
detector. Further elements then remove
the cosine term (generated in the
transmitter). Finally, the two channels
pass through synchronous detectors
which recover the left channel and
right channel signals.

Belar:
Originally described and demonstrated
by RCA. Belar Laboratories propose a
matrix system in which an L+R signal
amplitude modulates the transmitter
just as in mono transmission, while
the L—R signal is processed so as to
frequency modulate an RF carrier
which in turn modulfates the trans-
mitted AM signal.

The transmitted carrier thus contains
both AM and FM sidebands. The FM
sidebands contain the stereo informat-

ion (i.e. the L—R signal) and the AM:

contains the L+R signal — the latter
of course being totally receivable on
any standard unmodified AM mono
receiver.

Belars proposed stereo receiver is
shown in Fig. 3a and b.

Kahn:
Although more complex than the
Comm. Associates proposal Kahn Com-
munications’ system is equally as
elegant. Here the carrier is phase modu-
lated with the L—R signal and then
amplitude modulated with the L+R
signal. Some very sophisticated circuitry
is used to produce the resultant carrier
which has the left channel on one side-
band and the right channel on the other.
The transmitted signal can be receiv-
ed in various ways. A normal mono AM
receiver tuned right onto the carrier will
receive the normal AM envelope (the
L+R signal). Stereo reception can be
obtained either by using a receiver with
phase detection for separating out the
L+R and L—R signals — or by using two
separate mono receivers (or circuits) one
tuned slightly above the carrier, the
other slightly betow. .
The Kahn system has been quite
thoroughly tried and proven by stations
XETRA (Mexico) and WFBR (Balti-
more). Apparently the results were
excellent with good freedom from inter-
ference, and excellent mono and stereo
reception. Over 15 dB separation was
achieved merely by using two mono
receivers, and well over 35 dB using the
phase detection.

Magnavox:

This system is similar in some ways to
those of Kahn and Belar. Magnavox
amplitude modulates the L+R signal and
phase modulates the L—R signal. A5 Hz
tone frequency modulates the carrier
to provide a reference for a wide-band
phase-locked loop which generates a
phase-modulated signal. This signal is
in turn modulated by the L+R signal
before transmission.

The receiver consists ¢f a single
1F strip the output of which is then
split and passed to an envelope detector
(for the L+R signal) and to limiters and
a phase-locked loop which demodulates
the phase-modulated {{. —R) signal.

Wait and FCC

At present there is no clear indication
from the FCC that AM stereo broad-
casting will be introduced at all — let
alone any particular system. But the
proposals are being taken very seriously
by the FCC as well as by the companies
involved. And uniike the four channe!
fiasco in which the manufacturers of
four competitive and non-compatible
systems fought to establish a hold in a
largely disinterested market, AM stereo
will, if adopted, be backed by the FCC
— who will also determine which system
will be used.
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ETI T-SHIRTS
Suitable for all sexes and in large.
medium and small [please specify which.
Yellow with biack lettering. Send £2.00
[which includes (AT and postagej to:

ETI T-SHIRTS
25-27 Oxford Street
London W1R 1RF

Save onCalculators

TEXA
SR52 iMag card prog 20 memonies. 224 steps)

SR56 iKey prog. 100 steps. 10 memones) 58.32
PC100A !L:':m%radle ftor T 1. prog. calculatarsi £174.12
SRS1.41 {3 stats. eng g £37.80
SRAD 1Successor 1o SRE0A with 15 sets of () s £24.40
T130 (15 bracke! levels) £14.58. RK 2 (Rech Kitp £8.18

SR5/ Key Prg. 150 prog steps. SAE
TI58 (480 prog steps. 60 mem
T159 (960 prog _steps/ 100 mem )
Software for 71 59 & 58 feach)
CASI0

"PROFXI (May card prog. If memones, 127 steps)
“FX202P 1Key prog. conlinucus memory. 127 steps)
‘FX20IP (Key programmable. 12/ steps, 11 memories)
FX5000EP iSeivutitic Printing Caiculator)

FX20U0 16 + 2. scientitic : fraction, LCD. 1000 hours:
FX1000(6 + 2 scientific/traction LCD 11 hours)
FX110(8+2sci hact mnc sid dev hypl
FX105 1842, 15t Casio with 2 sets vl brackets)
FX29 (6 + 2 same functions as FX19i
FX211b+2 Scientdic)

57-1 14-Way Stopwatch functon & Memory & % Cale)
R120 110 digit. 1 'rint - Display Printing Calcy
MQ1IL C D . Ciock. Calendar. Stopwaich & Calc)
CQl «Clock + Caleulator + Stopwatchy

‘Free mans adapror CQI ADAPTUR £3.00
WE OFFER WATCHES. STOP WATCHES & CHRONOG-
RAPHS LCD CALCS AND WATCH CALCULATORS SAE
HEWLETT PACKARD

H.P 21842, Scientific. R P N} £53.78

£124.20
£68.50
_£49.95

H P 2549 prog steps £84.55
H P 25C (Cont memory g scenufic) £912.11
HP29 inew combo HP27 + HP25CI £141.54
H.P. 67 1Mag card programmatile. 224 steps) £312.12
S:N?/ iMag card proy with LED Display & Puntef £551.00
4190R 90 functians 10+2} £30.40
4148R {48 single function keys. 10+ 2) £21.90
PRO1Q0 8+ 2, kev broa, 72 sieps, 10 memorres) £38.38
M55 tMaths) S61 (Sialss N 60 Navigator) £68.50

SINCLAIR CAM PROG SAE ADAPTOR FOR ABOVE £2.90
Aahol ool

6-FUNCTION
LCD AND

STOPWATCH
ONLY

£33.95

inc. VAT
F " and P&P
s Junction LCD with four-year.calendar and
ihdts water resistant 10 150ft. 3 atmos
shockproof and dusipront antimagnetic
Avatlable with Bue or brown tace, state Qreterence
AND IT'S A STOPWATCH AS WELL
Al cajculator prices
1nc. VAT & P&P.CW 0. 0. KRAMER & co-
9 October Place, Holders Hill Road, Landon NW4 1EJ
Telex: 888941 ATTN KRAMER. Tel: 01-203 2473

| MAIL ORDER ONLY SAE fo data sheets Expoit engairies welcom
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keep on the straight and narrow with

AN ETI PROJECT TEAM DESIGN

IN ORDER TO DRIVE a car safely
your mind must be clear, and your
reaction to situations as sharp as possib-
le. Drink not only dulls the brain, but
slows reaction time as well. Unfor-
tunately it also seems to make most
drivers over-confident of their ability

Field testing our design. Well it's a good excuse anyway . . .

to drive correctly, usually with the
result that they get ‘bugged’ by the
police — and rightly so!

What we are offering here is a simple
method of proving to someone, esp-
ecially yourself, that those 24 pints
HAVE had some effect after alll Al-

2

isn’t it? Working

around the table; in the background we have the landlady of our favourite pub, to the
left of her is Gary Evans Editorial Assistant, Ron Harris Assistant Editor and actually
holding the evil machine Diego Rincon our new Art Edjtor.

28

though the device operates by demon-
strating an increase in the time taken

to react to a given stimulus, it is not

meant as an accurate ‘reaction timer’.
and should not be treated as such.

Down In Nine

To use the Spirit Level, switch on
and press the reset button. After what
seems like an hour (actually about 8
seconds) the light will begin to ‘move’
rapidly up the column of LEDs as the
circuit cycles through. When it reaches
the top, it will stop there. Your task is
to prevent it reaching ‘9’. Pushing the
‘Stop’ button holds the LED on what-
ever number it was passing through at
that instant.

So the more you drink, the slower
you will be able to react, and the higher
up the column will rise the glow (if you
can‘t stop it at all before it reaches the
top — put a pillow on the floor quick,
you're about to pass out!). With com-
ponent values as we have them, it takes
about 0.4 seconds to cycle from 0 to 9.

Originally we had a shorter ‘wait’
period before the oscillator was switch-
ed on, but this was too easy to anticipate —
any longer and it becomes boring.
Slower cycle times are not a good idea,
since there will then have to he a greater
effect to make any difference to the
score. Make it quicker by all means —
see 'How it Works' for the relevant
details if you intend to meddle!

Half And Half Pint

Take a reading before you touch the
ale. We found the average to be 3-or 4
(in a sober condition!). As the evening
progresses and the number of pints
rises, so will your score. Even one pint,
if given time to be ingested, can take
away that ‘edge’ , and add one to your
score. If you were averaging 3 half an
hour ago, and now cant do any better
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Left: Our most unusual
subject! Long John here
insisted (by flapping his
wings and squawking at
100d8) upon his turn. He
failed. Maybe he couldn't .
find the button, the smell of
alcohol was too much for
him. .
Right: Internals and all that.
Layout within a box of this
restricted dimensions s
somewhat critical! Our PCB
and a PP3 will live in
"W harmony within the Verobox
.. Specified. The six links on
~ the board can be clearly
seen here — make sure you
2 3 . don’t miss any of them out
4 3 o - when wiring up

. i v

than 6 you're only half the driver you
were!

make it portable. Why oh why does
nobody produce a decent small box to

don’t have to play it in earnest to avoid
being breathylised.

Now before our readers condem us as
converts to Alcoholics Anonymous, let
us add this was conceived as a ‘fun’ pro-

Construction Points

fit a PP3 and a PCB?? The vero box
we employed is nearly ideal, but a
few millimetres more would allow the

The only problem to be faced in
construction of our Spirit Level is that
of keeping the size down sufficiently to

HOW IT WORKS

The LED display column is driven
from the output of a 4017 CMOS decoder.
This counts and outputs, in decimal form,
the input pulses presented to pin 14.

These are produced by IC2 a 555 wired
as an astable. Timing period for this is
determined by RS and C2 according to the
formula t=1.4RC.

IClc and ICl1d are wired as a toggle
circuit,normally holding the reset pin low so
that_operation is inhibited. Upon switching
on CI, starts to charge through R1 giving
the time delay to avoid anticipation on the

ject and remains so. Drinking and driv-
ing is never a good idea, and you'll get
much more fun out of the game if you

battery to slot in sideways, and make
the box much more versatile. Anyway,
gripe over.... back to work. Build up

IC1b’s input goes high, the output goes low
and the toggle action takes the 555 reset,
pin 4, high so that the oscillator will run.

IC3, the 4017, will count the pulses until’
output ‘a’ is enabled. Normally the chip
would recycle to nought and start again.
However the connection to the inverter,
ICla will reset the toggle and stop the
astable by forcing the reset pin low.

Pressing the reset button PB1 takes IC3
reset to zero and sets the toggle back to
inhibit. The ‘Stop’ facility is provided by
PB2 and R4 which reset the toggle by

part of the player. After about 8 seconds halting IC2.
- -— L o o
sSwW1i
ON/OFF
R4 RS
470k 68K
16 P
R? B LEDY “
150k o ”_‘-E_D_ﬂ .
o "1 LED? _
2 g Zs, LEDA
i 5 -—(»——'.—",—,
i ic2 1 H _O_NES—’.—_ = !CS QLL-}
i 7555 8 4 a0 | iens | =={5 =
1L 71L. iy Leos ¥
|4 7| = f ¢
»—-——__ED__‘H 1 415 ? 244 EN2 '
c1 ; NLEDT " | -
10 7] -
& - - E ! | ; I [N
8z I
1002 \ -
+., f [ Circuit diagram for the e
7 NOTE + ETI Spirit Level. i
PIN 14 OF IC1 IS =t o )
l] CONNECTED T0 +9V '] o .
Pa1 PiIN 7 OF IC1 1S PBZ
- CONNECTEO TO 0V o |

L
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Se—
This is what our box looked like when wed finished it.
It might be advantageous if the “'0’" LED was spaced
away from the remaining column, so that it indicates
a “‘waiting”’ mode rather than anything else.

tation of the chips, it can be an expen-
sive ‘'short cut’ not to bother!

Getting The Bird

People’s reactions to the Spirit Level
can be quite hilarious, especially after a
few ‘jars’. We found disbelief and accus-
ations of cheating to be the most com-
mon. For some reason our prototype
possessed the property of attracting the
pub parrot who insisted on his turn!
‘He failed misrably, so if your driving
home tonight and see a car driven by
a parrot heading for you — not only are
you sloshed, so is he!

the board as per the overlay, keeping
‘components as close to the PCB as
possible. Leave the ICs until last or,
better still, use holders, low profile
versions of which should just go in.
As the chips are CMOS — watch it when
handling them.

Keep all wires to the LEDs as short
as you reasonably can so that when the
box is closed up too much strain is not
placed on the components inside due
to overcrowding. Refer to the internal
photograph to see how our workshop
layed theirs out if you are in any doubt-
or trouble.

Before switching on, check the pol-
arity of the LED column, and the orien-

Our thanks go to the landlord of ETI's
local, The Black Horse in Rathbone

Place, for his patience and loan of his
pub (and parrot!).

PARTS LIST- z

RESISTORS C2 1u 16V SWITCHES
R1 150k C34 10n polyester PB1,2 push to make
R2 100R Cch5 4u7 16V single pole.
R34 470k SwWi1 rocker action
RS 68k single pole
R6 1k SEMICONDUCTORS TEST GEAR

IC1 4011 1 barrel IPA draught bitter

1IC2 555 2k5 bottles high stability Scotch

IC3 4017 5 litres Vodka {high tolerance)
CAPACITORS LED19 TIL209 1 Parrot (optional)
c1 47u 16V or similar. 1 Drunk (obligatory).

SW1 PB1

=

o P R

PB2

LEDS ‘ <
-LED 1 o

LED 2 ,
LED6
LED7
LED3 ! i\
LED® :
LED4 &\\M

LED9 ;

COMMON

| il ETI
: O SPIRIT LEVEL (@)

+9V
ov

&
IT3
o) JavaiTisme Q

r Owverlay and full size foil pattern for our Spirit Level.
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REGULAR READERS will remem-
ber our review of this amazing little
calculator in our July issue. Since
then we have been itching to present
it as an offer! Well here it is. Com-
plete with program library.

Up until now, programmable
calculators have been generally bey-
ond the financial reach of many, but
at this price there is no excuse any
more!

For the few people unaquainted
with the programmable we had
better give a brief run down of what
it can do. As you can see from the
keyboard, all the common scientific
functions are readily available to
hand. What makes this machine
really different however is it's 36
step programme facility.

Basically, what the program
memory does is to ‘remember’ up to
36 ‘button pushes’ and execute the
whole lot again in a single operation’
of the 'RUN’ key. Just think what

| Cambndge Progiammable

time that would save on all those
repetitive jobs!

You'll quickly learn to write your
own programmes as we've done at
ETI: our accounts section are using
programmes and this calculator, not
for novelty value, but to save time!

Sinclair have however written an
enormous number of programmes
covering electronics, maths’, engi-
neering and business, as well as games
such as ‘Moon Landing’.

Sinclair have prepared a special
book containing nearly 300 pro-
grammes, especially, and exclusively
for ETI.

All programs are given in a clear
easy to follow form, with key strokes
and ‘check symbol” side by side.

Buy your programmable from us
at £16.95 and we’ll throw in one
complete library FREE! (usual price
£4.95). With all this computing
power waiting for you AND a free
library — what are you waiting for??.

: To: ETI/CAMBRIDGE PROGRAMMABLE OFFER
| ETI MAGAZINE 25/27 OXFORD STREET, LONDON W1R 1RF,

! Please supply _Sinclair Cambridge Programmable(s) with - special
_ | programme library, for which | enclose (at £16.95 each in-
I clusive). Cheques and P.0.’s made payable to ET1 Magazine. N.B. To

assist us to speed your order, please write your name and address on the
reverse of cheques.

We regret the offer only applies to U.K. and Northern Ireland A high level of stock of this
calculator are held but please allow 28 days for delivery before becoming concerned.

g I Name---u..n-..u-----.--'.u------.--.--"---.uu

| Address-llllllllllllllllIlllllllllllllllllllllllllllllllllllllllllllllllllllllll

Date ENuESUNUNSERGEANENASN

We are carrying aI
limited number of
these calculators at
our offices in Ox-
ford Street. Our off-
ices are very close
to Tottenham Court
Road Underground. I

Please complete the
‘edgewise’ coupon
in block capitals as
it will be used to des-
patch your unit, so I

SRS REENyeNAs S ERERE N RN NN SRR NN RO

_Name.n-........-.........-.....-
Address..ssunneencsnansnannsancnss

I NP E A NN YN NN RN P AN R ANANA SN NN NS NSNS NN RN AN NS E MM NENNSENSEAAS RGN AR please write c|ear|y_

®Orders will not be acknowledged.!

®offer closes 31st. October 1977




glectronics today

What to look for in the November issue: On Sale October 7th

Programmable Calculator

Survey

AS MOS techniques have become more
and more refined, each LSI chip has been
capable of containing ever more circuitry,
and this is most evident in the field of
calculators. Even a couple of years ago, all
programmable calculators were ‘ultra-

high price, specialist luxuries. Now you:
can buy one for around £16. Next month
we’re taking a serious in-depth look at
some leading examplesof the intelligent
button-box. Prices of the machines
included wind their way up to £100 or
more — but more money does not
necessarily mean more machine power.
Or does it? Find out next month.

THIS IS our second venture in this field,
and is prompted purely by the success of
the first. This is a “scaled down” version
using the NE571 chip but offering perfor-
mance comparable to our more complex
and costly design. A must for serious hi-fi
fans.

Digital
Clock Plus

NOT JUST ONE clock, but as many as
you like! Complete construction details
for a whole range of options — choice of
display between LED and fluorescent,
4.year calendar, two independent alarm
times, forward and reverse time setting,
battery back-up, three function “wake-
up” outputs, snooze and sleep, time zone
(updated) register, 12/24hr display
seconds display . . . instead of us filling up
the page with all these features, why not
read it yourself next month in ETI?

LED Pendant

BEING AN ETI reader, it is almost
inevitable that you are highly attractive
to beautiful women. Problem is these
delicious creatures are rarely tolerant of

- what they regard as, a crumby, strange

hobby: electronics.

Amaze your girlfriend(s), wife, mother,
mistress(es), sister or granny and build
them a piece of electronic jewellery (it
costs far, far less than they will imagine, a
quality of all good presents). Just touch
the pendant and their initials flash up in
sequence on a 7-segment led and then
turn off (it can’t handle some initials).

This bug, built into a cigarette packet, has
a range of 200 metres.

DID THE British Secret Service bug No
10? Frankly we don’t know but bug
technology is a fascinating subject and
extremely sophisticated.

Next month we take a look at bugs.
bugging and how they’re “swept” using
high technology.

The photograph above shows one
commercial bug which will fit into a
cigarette packet.

SKEET

TO BE ENTERTAINING, an electronic
game should require a fair amount of skill
with perhaps a sprinkling of luck. Our
“Skeet” project next month satisfies both
requirements.

Using only a handful of components, a
line of leds represent the flight path of the
skeet, the object of the game is to “bag” it
as it flies past a fixed marker. Simple?
Don’t you believe it till you try it.

LCD Calculator 0

A REALLY NOVEL, just released, calcu-
lator from CBM at a 26% saving over
regular price: the LG5K. It's not the
facilities that'll bowl you over — though
they inclue a 4-key memory, % and square
root facility — but the ‘extraordinary
battery life which aloné could save you

the cost of the calculator in just over a

year. Leave it on continually and CBM
guarantee battery life of 5000 hours
(that’s nearly 7 months in English). It’s
also incredibly thin (6mm) and no bigger
than a normal diary. It’s an unusual ETI
offer but we're sure you’ll find it
(Ia::)_(rgleptional value at £10.95, only from

Noise Reduction
Systems

DOLBY, DNL et al are now widely used
in sound reproduction but are surpris-
ingly poorly understood.

The articles described here are in an-advanced
state of preparation but circumstances may
necessitate changes in the issue that appears.

32
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GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!
115 1 ns.. 110 voit. 50Hz, 2.8 amp. single phase,
spht motor power
rated Totally. enclosed. Fan cooled. In-line gearbox,

SERVICE TRADING CO

Wide range of AC and DC relays. VARIABLE VOLTAGE TRANSFORMERS
R E LA a"vaiab\ee !‘:‘c:jm :lsock Phone or write Carriaga extra INPUT 230 v. A.C. 50/60
" your enguint

0.5 KVA (Max. 22 Amp) .. £15.00

" Length 250mm Dwa. 135mm. Spindle Dia Y5 5mm

P,&Q?C OUTPUT VARIABLE 0/260v. A.C. Length 145mm. ex-equipment tesied £12.00. Post

WHY PAY MORE?! N £150 Sutable wanstormer 2307240 voit £8.00.
1 . BRAND NEW. All types. Post 75p

MULT! RANGE METER. A C. vohts 2 5.500 0.C / 200W (1 Amp) fitted A
volts 2.5.500 (Seaswwity 2000:1/V 0 C & A.C) : vo"( g p} fitted A/C . 15 R.P.M.
DC curent 0/1/10/100 mA Onms range . meter .......... . d ! 100/120 vol A C Length incl
Sturdy conpact moving coil instrument with 21 T Type SDA8 15« pm. 801 ws. Inpur 0 volt ength ingl

gearbox 270mm  Height 13Smm Width 150mm. Shatt dive 16mm
3"5“;1 drgz:weé 113&51»?(? éo“;m' ‘Z’:‘&S' Q 1KVA (Max. 5Amp) ..... £19.50 Weight 8 5 Kilus. BRAND NEW Prce £10.00, carr. £1 00
g nce £6.50. 1 20724 AC £6.00. Post 50,
[EET) Savi T bSiTary Biasy B0 Ko ar o e 2 KVA (Max. 10 Amp} .... £32.00 Surtable tanstormer tor use on 220/ 240 vou £6.00. Post 50p

VAT & Posi £6.48. 3 KVA (Max. 15 Amp)

4 KVA (Max. 20 Amp) ... . £60.00

™
w
e
@
-3

TRIAC LT TRANSFORMERS BODINE TYPE N.C.I. )
fRaytheon tag symmetrical Triac Type Tag 250/500v 10 amp GEARED MOTOR
500 pwv Glass passivated plasuc triac Swiss precision product for feng g‘:gw 24]\' at o, — . oY gg:g D:D 289
term rekabiny €1.25. P&P 10p (nct t date and - 19v al 1 amp. -19v at 1 amp (30v 1 amp 50 pé&p 50p %
sier:n' s':u;'mvg Diac 20p. v ° 25.0-25v at 2% amp £4.50 pap 75p (Type 1) 71 r.p.w. torque 10 ib. in
0-12v/24v. 10 amp £12.35 p&p £1 50 Reversible 1770t h.p. cycle 3? amp T1?|1-55UA5€ énomlv .:oﬂerexlj |‘n
{ ; as new condtion Input vollage of molor v A.C. Supplied complete
0 to 60 MINUTES CLOCKWORK TIMER. PSRy e o Taa e o b transtormer for 230/ 240w A.C. input.
Doubie pole 15 amp 230AC Contacts (no disl) £1.60. P&P 300 G 6v 12/ 17v/ 18v- 20v a1 20 amp £14.00 p&p 1,60 Price type £6.25. Past 75p ar less transformer £3.75. Post §5p
0-6v/12v a1 20 amp €11.85 pRp £1.00 (Typeidy7tirpim, 1230Vl ALC-
| Qther types in siock. phone in enguinies Conunuously rated Non reversibte. £6.50 Post 75p
GALVANOMETER. 50 micro mirror galvo
Calibrated 50-0-50 and 0-100. Mfg by Gritfin & George % i
Lid Oftered at iractor of maker's price, in onginal ministry 300 V.A. ISOLATING TRANSFORMER [
packing €12.00. p&p 60p 115/230 scieened pnmary, two sepaiaie or 115v for 115 o1 230v A.E.G. WATER PUMP
Secondary two 115v a1 150 V.A. each lor 115 or 230v output. Can be used 00 Hh o ot 2800t 380w
In sares or paraliel connections. Fully tropicalised. Length 13.5cm.. width R III D sy e s ingal pumg
1lem . weight 15lbs. Special price £8.00, carr. £1.00. Wi ’ Lol Qutn de e Sl
CONTACTOR < Wgats o an VOB e Tl for
Mig. by Hend fe) c2839 5 mining Wt oy N Gaosive
g. by Hendrey Relays. type g o 1 sl Dnguns ot ases e
220/250 AC ops. Contact 4C/0 at 20 amp RODENE UNISET TYPE 71 TIMER o) S e B 10D e
at 440 voits AC. price £6.00. PP 75p 0-60 sec 230v AC operation. Incorporating a lapsed time orn e P EY8 - /opimg
mdicator and repeat facilines. A precision motorised timer ! g !
1deal lar process iming. photography. welding mixing etc
Prce £6.00 p&p 6Up
230 VOLT AC FAN CITENCO
FAS_SEM BLY . \ . FHP Motor tvpe C 7333716 220/240v a.c 19
e FI e s rpm reversible molor, torque 14 5 kg. Gear ratio
WEE LBy e ety Pooe £3.950 »* 144:1, Brand ol t i
B 1 HY-LIGHT STROBE KIT Mk. Iv 1. Brand new incl cepacitor, our price

£14.25 + €1 25 p&p

* Lawst type Xenon white hght wbe. Sobd state tming and

* inggering circut 2307240 valt A C. operation Speed adjustable
1.20 fps Designed for laige rooms. halls, elc Light outpul

* greater than many (su calted 4 Joule) sirobes Price £18.00. Post

* 75p Specially designed case and reflector for Hy-Light £8.2§.
Post £1 00

wRRAAAAAA ARk kA khkh
% ULTRA VIOLET BLACK LIGHT
% FLUORESCENT TUBES
4aft. 40 wate £7.78 (callers only). 2ft. 20 watt £5.50. Post 60p
M iFor use n stan bipin hitings). MINI 12in. § watt £1.75. Post
25p. Bin. 6 watt £1.40. 8in. 8 wett £1.40. Pos1 25p
* Complete battast unit. Either 6. 9" or 12" 1ube 230V AC op

21-WAY-SELECTOR
SWITCH with reset coil

The ingeniuus eiectio mechanical device can be
switched up 10 21 positions and can be reset from
any position by energising the reset coil.
230/240v A C operaton Uit 1s mounied on
strong chassis Complete with cover Price £5.50.
P&P 7bp

VORTEX BLOWER AND
VACUUM UNIT

LG L ] Sty i g

REVERSIBLE MOTOR 230V A.C.

General Electnic 230v AC. 1600 cpm 025 amp. Compleie with
antevibration mounting bracket and capacitor O A size V1Umm x
95mm Spindle /16" dia 20mm lony Ex equipment tested £3.00.
Post 50p

AEl 1712 hp contnuaus rated reversible motor 100:120v A C
5060 cycte 2850 r.p.m. Flange fiuing dia 4" length 4% shaft 1"
x 5,16 Prce £3.28. P&P 75p

PETITITTTS ¥ P

MO AT cas o vy o 1S e £3.50 pius p&p 40p. Aiso avaiiable tor 12V D C op. £3.50 plus
Metees s Maa sl ¢ IR * p&p 40p.
P gy e ENRNANENNRNNN RN ENR .
Wnt Powst e it sty ',V'ETEJ}&”“’,"??,’“&P""“?}.?'O
§otoi eneded . LA & oy ype: 85 .C.mec. 2. 5,10, 20. amp. £3.50. 100
s T e | D XENON FLASH — amp £3.50. Type: 6272 A.C. M.1 1. 10. 50 amp.
S et 205 s gl 4 o GUN TUBES —_— TN £3.50 0150 voir. AC M/I £3.50 and 300 Volt A C
These uruts are ex-equipment but have had minimum use Fully tesied Range of Xenon (ubes available from — (T S R'M/C. £3.50 P&P 30p

prior to despatch. Price £12 + £1.50 P&P
Suuable transformer for 230/240vac £6 + £1 P&P

stuck S A E. lor full detads

CENTRIFUGAL BLOWER BENDIX MAGNETIC CLUTCH
Mlg by Smuahs Indusines 230 240v ac Muugiure Model Series Supert example of electio machanies Main body
SE7200 Sue 95mm x 82mm x 82mm Aperture 3Bmm x 31mm 12 ity 1w seclions Conl section s lixed and has '’
cim €275 Post 50p. Mfy by Fracmo 115:230V a¢ 2800 3400 Wide range of AC and DC refays avaiiable sleeve. The dive secuon rotaung on the outer
v p.m. Fan type aperture 3 x 2% VBLA <L Prica £12. Post £1  Also \tomj siock, fhage o wyahia | yous i Whep ger! fine Trans 2
available extremely powerful blower mig by Fracmo enquiries earemely powertul Diameter 1437 Total width

14" 24V DC op Pnce £3.50 ptus p&p 45p

T . A v
N"CAD BA ER'ES T e e AC Relays Arrow. 2c/0. 15 amp £1.50,
= €.C opentype 3¢ 0. 10 amp £1.10. Mayg Devices 2 ¢ ‘0. 20 amp
23 AH 1.2v Plastc Case £4 214 79 27 i
35AH 1 2v Metal 16 50 219 75 29 £1.50. Omoron or Keyswiich 1 ¢/0 7 amp £1.00. TIME SWITCH
e VadrastelGeseli 2 8o 35 DC Relays Open type 9712V 3¢/a 7 amp £1.00. Sealed 12V 1 c/a 7 HORSTMANN Type v Mk il Tune Switch. 200/250
e AT : amp okial base £1.00. Sealed 12V 2 ¢ o 7 amp oclal base, £1.25. woit. A.C. Two on/two off every 24 hours, 3t any
b Sealed 12V 3 c/0 7 amp 11-pin, £1.38. 24V Sealed 30U0 7 amp manually pre-set tme.30 amp contacts 36-bour spring
e 11-pin £1.35 amps = contact ranng). P&P on any Relay 20p. reserve. Day mitting device Built to highest Elcctricity
u NISELECTOR SW'TCH Other types available - phone lor detais Board spec. mdvidually tested. Puce £7.75. Post 50p.
4 bank 25 way 75 ohm coil. 36-48v D.C

Total VAT 9N
operation. Ex new equipmun: £4.25, PLP {Total Inc €891}

75p Towl price nc VAT £5.40.

FT3

High niensity multe wwin voliage. neon
MINIATURE UNISELECTOR glow. discharge flash tube Design for

12v 11 way 4 bank 13 ann-budging 1 hoimingt £2.50. PAP 350 igattion timing. etc. £1.50 P&P 25p 3 for

. £3.00 P&P 50p
MICRO SWITCHES

As diusirated but htted with 1*' Lever 10 for £2.00.

Sub-numiature Burgess type V 1T 1 10 for £2.50.
50 tor £10.00, pust paid

SANGAMO WESTERN type S251 200/250 V ac 2 on 2 off every 24

hours 20 amps contacts with override switch dametes 4° x 3" price £6.00
n&p 50p §

A.C. MAINS TIMER UNIT
Based o0 an electric clock, with 25 amp

sngle-pole switc... which can be preset tor an,
B M vt Mo ggon gl i y AL Gap G P 0 RN

p ) Vi Weaad €175 b o penod up to 12 hes ahead 10 switch on tor any

Sub-mrrnature Honeywelt rofttes M-S Type 3 T15M $06T 10 ¥ P 1 | £1.50 a length of nme. trom 10 muns 10 6 hrs. then

fur €£2.50, pust paid .. b - switch oft An addmional B0 min audible umer

LEVER OPERATVED 20 anip c 0 -Mig by X also ncurporated  Ideal for Tape Recorders

Umimax USA 18 fur £4.00 pius S0p P&P imun. order 101 Lights  Elecinc  Blankets el Attractive salm

= BIG INCH - i ;;mumt;v\;; guv 141)5 rm;\ x 130 m?Axrsg r;\m

“ce .25. Post 40p Tetal inc 3

NEW HEAVY DUTY. Tiny precssion bt 3 rpm USA motor sue ' €287, ' ”
SOLENOID only 1 % 1 100 volt AC ap supphed with

Mig by Magnetc Devices 240w AC
operdtan approx 20t pull at 125" Pree
£7.00. P&P 75p -
Sumdar 10 above appoox 101 pull £3.50.
P& 60y

230-250 VOLT A.C. SOLENOID

Similar i appearance 10 llustaton
Approumately 1%21b pull Swe of teel T% % 13. 16"

resistor for 230 volt AC prce £2.00 P&P
20p. 4 tor £5.00 post paid.

INSULATION TESTERS
(NEW)

Test to [EE spec Rugyed mewal construction
sullable tor bench or Tield work, constant speed
= cluich Sze L 8in W 4m H B . weight 6 ib
500 VOLTS 500 megohms £40.00 Post BOp

RHEOSTAS

New

COramiC.  construclion, wviregus enamel

embedded winding  heavy duty brusth assembiy.

Pre £1.00. Povr 250 i 2 1000 VOLTS 1000 mugohms £46.00 Post 80p coninuously rated =
SAE fos tealler 25 WATT 10, 25. 100 150. 250. 500. 1k 1.5k ohm £2.40. Post

24 VOLT D.C. SOLENOIDS . . . 20p 50 WATT 100 500, 1k ohm £2.90. Post 26p. 100 WATT

UNIT contanmg 1 heavy duty solenoid approx. 25 Ib. pull at 1 in AT CUHHENT H © 5 10 25:50,100/250. 500 1tk /1 Bk. 25k 5k

tavel 2 solenunls ol approx T 1y pull a1 'z m avel 6 soleavids of © ATE ohm £4.90. Post 35p

appren 4 oz pull at Y2 m travel Plos 1 24v 0 C ABSOLUTE Black Silver Skirted knob calibraied in Nos 1.9 1Y, ia bras

1 heavy duty 3 make reiay Prce €3.00. Post 1100  BARGAIN. MUST BE ADDED 8 Pree oz Bame “a-dizthragy

hush ideal for above Rheostats. 22p ea.

40 =3 T0 ALL ORDERS :
240°A.C. SOLENOID OPERATED .&- : ; g :
FLUID VALVE URGIRMERTIUI RGN | 600 WATT DIMMER SWITCH

p Easily firted. Fully guaranieed by makers Wil control up to 600w of lighting
Rated 1 p st willhandle upto 7 p s« Forged brass body

sanlesy steel cure and sprng Yon ba poondet dutlet > PDSTAGE UNLESS DTHEHW|SE STATED except Huorescent at mains voltage. Complete with simple instructions £3.95.

Post 25p 1000 wau model. £5.80. Post 25p 2000 wall model £9.75. Post
Pretision made Brtish mig

PRICE €275 P S0 b gt packv ACCOUNT CUSTOMERS MIN. ORDER £10.00 * :
ALL MAIL ORDERS, ALSO CALLERS AT SE RVI CE TRADI NG co- PERSONAL CALLERS ONLY

57 BRIDG’KII-;N ROAD, CHISWICK, SHOWROOMS NOW EN 9 LITTLE NEWPORT STREET,
LONDON. W4 5BB. Phone: 01-395 1560 AMPLE PARKCI)NG o LONDON, WC2H 7JJ.
Closed Saturdays.

Tel.: 01.437 0576
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3 CHANNEL TONE

WHEN LISTENING to your favourite
L.P.. if your hi-fi system were perfect,
if your listening room did not colour
the speaker’s output and if your idea
of balance coincided with that of the
recording engineers — there would be
no need for a tone control.

The perfect world alluded to in our
first paragraph does not, unfortunate-
ly, exist as anyone over 21 (inches
or months) will readily testify to. This

i

HOW IT WORKS

The input signal is fed .via SK1 to the first
active stage built around ICl. This is
configured as a non-inverting amplifier
whose gain is set by the ratio of R3 and R1. In
this case the gain is set at unity. This initial
stage is required to isolate the following
stage from any loading effects.

The O/P from ICI is fed via three
frequency shaping networks to IC2. The
three networks built around RV1, RV2, RV3
are also inctuded in the feedback path of IC2,
another inverting op-amp stage.

The components associated with the three
variable resistors are chosen to give the
required frequency control.

S

GONTROL

means that in most cases some form
of tone control is a desirable, if not
essential, item in any amplifier.

Tone of Voice

A tone control will alter the relative
levels of the different frequencies
present in any signal passed through
it. In most designs the audio spectrum
of frequencies falls into two bands,
bass and treble, and will either boost

Fig. 1. Circuit diagram of three
channel tone control. Although
741 ICs are specified if low
noise is an important consider-
ation, 741N devices should be
used.

R3 100k

C347n

R8 10k

RA10k |4 b

—AAAA

RV1 100k lin

R7 10k
C4 4n7

b

C5 22n
RV2 100k lin c

C2 u

EE

R6 1k8

a

R10 1k3

SW1ia +9V

>
RV3 500k |ini
| —AAAA & Ilr K SK2
| = 1 y
c71n  R11270R c €6 4n7 )—"‘-{J I‘_O
oV C8 4u?
ov /7
1C1,2 = 741
SW1b :
—av
o——-o0
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or cut these with respect to the
mid-frequencies. A graphic equa-
liser, which is after all just a tone
control with lots of channels, splits
the audio frequencies into ten -or
more bands and allows each of these
to be boosted or cut.

These two examples represent the
extremes of tone control designs, the
two channel unit not providing
enough control while the equaliser
represents expensive overkill in a lot
of cases.

Voice of Tone

Between these two extremes
comes our three channel control. Bass
and treble functions are as most tone
controls while the mid, or presence,
control provides a means of control-
ling the mid-frequencies.

tsy

Fig. 2. The prototype was built as a mono version and mounted on an aluminium chassis. If built
as part of an amplifier the battery power supply could be replaced with a well smoothed 9:0-9
mains PS.

and if stereo operation is required two

as per the overlay diagram, paying
boards will have to be used with either

particular attention of the ICs and

These frequencies, which are not
affected by the controls of two
channel units, have a large effect on
the ‘colour’ of the sound. This is
because the fundamental frequencies
of many instruments, and indeed the
human voice, lie in the range of
frequencies covered by this mid
control.

Assembly Point
Mount the components on the PCB

electrolytic capacitors which must be
correctly orientated.

Mounting of the PCB is largely a
matter of personal taste. Our proto-
type was mounted on a chassis but it
may easily be incorporated in an
existing piece of equipment.

The power supply in the prototype
was provided by two 9V batteries but
any well smoothed 9-0-9V supply
could be used.

separate, or perhaps, ganged pots.

Toning Up

If the unit is built as our prototype,
and not incorporated in an amplifier, it
should be connected between the
existing preamplifier and the power
amplifier.
" After that it's a question of
switching on and twiddling the knobs

until the "sounds’ suit your particular

tastes.

We built our unit as a mono control

! ’ RESISTORS all % 5%
BUY LINES R1.2,3 100k ISCE1M2'CONDUCT°R‘°;41 e
The components used i this | § R4.8 10k ’ g
project should be available from most + R5,9 3k9 POTENTIOMETERS
component shops and are certainly § } R6.10 1k8 RV1,2 100k lin rotary
available from any of the large mail Jk R11 270R . RV3 500k lin rotary
order suppliers. CAPACITORS , SWITCH :
The integrated circuits specified C1,8 4u7 25V electrolytic .
are standard 741 types. However, §§ c2 1u 18V electrolytic SwW1 DPST miniature
should a lower noise version be c3 47n polyester toggle
required 741N types could be used. C4,6 4n7 polyester SOCKETS
C5 22n polyester SK1,2 Panel mounting phono
r—-'—_'___‘_LIC7 - 1n ceramic or sockets or DIN sockets
polystyrene

MISCELLANEOUS

2 X PP3 Batteries, clips, knobs, PCB as
pattern, nuts bolts etc., screened wire,
connecting wire, chassis to suit application.

PARTS LIST

RV1a RV2e

RV3c

RV3a
RV2a

ggum\__
INPUT 5524
FROM Sms )
SK1 = z
= Z
ﬂ -8 . ” @
VIA +9V = = &= o
P UTPUT
—QV ey TOSX2 .

OV ===

PCB foil pattern is shown full size (73mm x 48mm). I
——
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Component overlay for the three-channel tone control unit.
Note if stereo version is required the boards may readily be

mounted vertically above one another.
T
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Microman Gary Evans takes a look at algorithms and a video display device

IN- ANY CROWD of people to whom
you are describing the latest trauma
experienced in the construction of
your microcomputer system, there is
bound to be someone who  will
interrupt and ask: "'What are you
going to do with it when it's
finished?”’

Cling on to your thread

If your only plans for the completed
item are to give yourself the chance to
tell Mr Spock where to put his photon
torpedo in some grand bust up with
the Klingons, it is best to keep this
quiet. Answers like this will relegate
the status of the home computer
builder to the level of lower technolo-
gy hobbies, such as playing with
trains.

By far the best reply to such a
question, the one which we most
often use, is to say ‘for anything
that you care to think of”’

This reply has the overwheiming
advantage of proving a reliable
conversation stopper in most cases,
allowing you to resume your narra-
tive.

It is also by and large true. True
because there are not many things
that a micro, complete with the
necessary hardware and software,
could not tackle. .

The applications in theory are
endless, but in practice will be limited
by the problem of designing the
hardware. To describe the actions
required to do the washing up would
not be too difficult, but the machinery

" involved would be frightening.

Most of us will therefore be
concerned with the data processing
abilities of our system.

Process your sins

Now the word process covers a
multitude of sins, from summing two
numbers, to trying to convince your
machine that it's Bobby Spasky (or 1s
it Boris Starsky) manipulating pseu-
do chessmen within its midst.

To write the software in the former
case should prove no problem but in
the latter example it would be difficult
to know where to begin. It is with
problems like this that the algorithm
helps.

An algorithm is a means of plotting
the strategy of a problem, a tool to

36

enable people to solve problems.

Most books on algorithms in the
past have either been for the
specialist, wanting to know about the
latest research in the field, or for the
beginner. This month we have come
across a book which falls between
these two extremes.

It is the Algorithm Writer's Guide,
published by Longman. Its subject is
how to write algorithms, ranging over
many different types and forms. It is
written with the designer of algor-
ithms in mind.

We found this book interesting,
showing us how we should set about
analysing problems. What questions
to ask, in what order and how to
represent these on a flow chart. From
a flow chart i1t should prove easier to
get your machine up to grand master
standard.

Lowering our standards

For some time now we here at ETI
have considered modifying the line
and field drive circuits of an old TV set
to bring them in line (sorry) with the
American specifications for these
circuits.

Having had a look at some circuit
diagrams it seems that changing a few
capacitors, and possibly resistors,
should be enough to complete the
conversion. This would reduce the
number of lines to 525 (from 625)
and increase the field oscillator
frequency from 50Hz to 60Hz.

The reason for wanting to perform
this task is to enable us to use the
many chips now appearing on the
American market which can do
wonderful things on a TV screen.

Seeing these devices advertised at

~ Photograph of MP-4Q printer

prices that would make them cheap
even after shipping charges, bad
exchange rates, etc., but not being
able to use them is becoming too
much to bear for some of us at ETI.

The latest in this category is RCA's
CDP1861. This is a graphic generator
IC which enables a 256 byte segment
of memory to be displayed on a TV
screen.

The chip is perhaps best thought of
as a parallel to serial converter of a

very superior nature, as its serial
output is a 1 volt composite video/

sync signal.

The 256 byte block of memory
selected is interrogated by the 1861
using DMA techniques and the data

displayed as a series of dots on the TV

screen. If a memory bit is one the TV
will display a white square, if the bitis
zero, a black square.

With an external component count
of three, and these only resistors, the
1861 will turn any US TV into a VDU
(how about that for initialese). '

RCA tell us that they are working
on a souped up version of this chip for
Europe, but when it will be ready is
anybody’'s guess. In the meantime
write and tell us what Crossroads
looks like in 525 lines.

Hard news —

Obtaining hard copy from a system
is a problem faced by many people.
With supplies of TTYs drying
up, and many being difficult to
interface to when obtained, there is a
need for cheap hard copy devices.

News of such a device has just
reached us. 1t is the M-40 matrix
printer, made by Romca Electronics, a
Dutch firm with agents in this country.

The standard MP-40 printer
contains a TTL level, bit parallel,
character serial interface. |t converts a
six bit ASCI| coded characterintoa 5 x
7 dot matrix alphanumeric set.

Also available are interfaces to
allow RS232 or 20 milliamp current
loop applications and another to
provide direct software control of the
print solenoids. This latter feature
allows many special character founts
to be printed. .

Prices are from £150, and for
further details contact Romca Electro-
nicc U.K., 7 Dordells, Basildon,
Essex.
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PROJECTS

PAPTOR. AF M
nu:uv

TOP PROJECTS
No. 1 + No. 2

A massive 180 page hook containing all the
projects onginally described in our first two
Top Projects Books -~ originally published in
October 1974 and June 1975 .- which are
now out of print

Projects include: Master Mixer, 100W
Guitar Amp, Low Power Laser. Prinumer,
Transistor Tester. Mixer Preamp, Logic
Probe, Simple Amp. Ni-Cad Battery Charger,
Loudhailer, "Scope Calibrator, Electronic
Igniton, Automatic Car Theft Alarm, Turn
Indicator Canceller, Brake Light Warning.
LM380 Circuits, Temperature Alarm. Aerial
Matcher. UHF TV Preamp, Metal Locator.
Four Input Mixer, Super Stereo, IC Power
Supply. Rumble Fiiter. IC Tester. ignition
Timing Light. 50W Stereo Amp PLUS MANY
MORE

£2.50 + 25p P&P

TOP PROJECTS No. 3

Onginally published n March 1976 Top
Projects N6 3 contains 27 constructional
projects ncluding Graph.c Equaliser
International 25W Sterso Amp  Simple
Stereo. New Sound for your Guitar Bass
Booster tLine Amplifier Loudness Contro!
Electrontc Ignition Tacho Trming Light Car
Alarm. Dual-Beam Adaptor AF  Meter
Impedance Meter  Digital Display  Dignal
Voltmeter TTL Supertester Fluorescent
Light Dimmer Radar Intruder Alarm  Light
Dimmer FM Tuner Colour Organ. Driit
Speed Controller plus many more

£1.00 + 25p P&P

TOP PROJECTS No. 4

Pubiished October, 1976. This includes
Sweet-Sixteen Stereo Amp, Waa-Waa,
Avdio Level Meter. Expander-Compressor.
Car Anti-Theft Alarm, Headlight Reminder.
Duai-Tracking Power Supply. Audio
Milhivoltmeter. Thermocouple Meter,
Intruder Alarm, Touch Swrch, Push-Button
Dimmer, Exposure Meter. Photo Timer,
Electronic Dice. High Power Beacon
Temperature Controller. Electronic One-
Armed Bandit, plus many more

£1.00 + 25p P&P

TOP PROJECTS No. 5

Twenty-two complete projects including
SW Stereo Amp, Stage Mixer. Disco Mixer.
Touch Organ. Audio Limiter, Infra-Red
Intruder Afarm. Model Train Controller,
Reaction Tester. Headphone Radio. STD
Timer, Double Dice, G.P. Power Supply,
Logic Tester. Power Meter. Digital
Voitmeter. Universal Timer. Breakdown
Beacon. 1-2 Hour Timer. Heart Rate
Monitor. 1B Metal Locator and Temperature
Meter

£1.00 + 25p P&P

fram fhe puskders ot BIROITANCS foday nternabensl
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SPECIALS FROM ETI

electronics

{oday international

ET! CIRCUITS No. 1

Contains nearly 250 circunts, largely taken
from the best of our Tech-Tips. Great care
has been taken 10 index each circunt for
rapid selection. An additional section at the
back gives plenty of reference data
including transistor specs and. equivalents.

Sales of this publication have been
excellent -~ hardly surprising when the
circuits cost less than 1p each!

£1.50 + 25p P&P

ELECTRONICS — IT'S EASY

Our successful series (which/
finishes with this very issuel)
is to be available in three
volumes.

Volume 1 has now been;
reprmted to meet the commu-.
ing demand, and can be'
ordered from our offices —
can Volume 3. Rogrottably
Volume 2 is at present soid
out,

£1.20 + 25p P&P

ETI 4600 SYNTHESISER

A complete reprint of our superb synthesiser
design, published with Mapliin Electronics .
{who also supply the parts). This reprint wilt
also be of interest to those not specuhcally
wanting 1o build the unit as the circuitry is
hughly original ‘and s in fact patented by
ET)

£1.50 + 25p P&P

HOW TO ORDER

ETI Circuts No 1 and Top Projects No §°
are avallabie at newsagents or direct trom
ETL. Others are available only direct from
ETt

Postage and packing is 25p ovarsess.
Send remittance in sterling only.

ET1 Specials,

ETI Magazine,

25-27 Oxtord Street,

London W1R 1RF.

Please mark the back of your
cheque or PO with your name and
address.
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Headlight Delay Unit
D. Chivers

This circuit will operate a car's head-
lights for a predetermined time to
light up the driveway or path after
the driver has left the car, thus en-
abling him (or her) to open the front
- door without knocking over the
milk bottles.

SW1 is pushed and Q2 is turned on
closing the relay and turning on the
car’s headlights. Ct1 begins to charge
through VRt until Q1 turns on,
turning Q2 off. The relay will then
open switching off both the lights
and the unit.

The delay is governed by the time
taken for the capacitor to charge,
which is about one minute.

1 swi

1 [—-O
VR1 D
10k So oo

R1
330R
RLAT
} ~ 180R
: Q2
ol BC108
2N2646
+
|
= R2
10p . 1k

TO +Ve CAR
BATTERY

0 O ]
i >
' e TO HEADLIGHTS

(PARALLEL WITH

o PRESENT SWITCH)

i

e

DC Motor Speed Gontroller
D. Strange

=

Simple controlters for DC motors as
previously published have been found
to be limited in their application.
This new design is capable of con-
trolling a wide range of DC motors
enabling high torque to be available at
low speed.

In the circuit, Q1 and Q2 form a
multivibrator operating at about 7kHz.
VR1 is used to alter the mark/space
ratio of the square wave which is fed

via RS and R6 to the bases of comp-
lementary-transistors Q3 and Q4. The
joined collectors of Q3 and Q4 are
switched hard between positive
fail and zero volts, turning-on and
off completely the output transistors
Q5 and Q6. Consequently the dissi-
-pation of the output transistors is
very low. D3, a power germanium
diode, is inserted across the motor to

-suppress transients which were found

to reduce torque by approximately
30% in the prototype. A silicon
power diode with a germanium diode
such as the OAb in parallel is equally
efficient at transient suppression.

R2 R3
2k 5K
R R4
100R 106P
VR1 R5
50k 220
{eg
s 01 n2
2
e 33000 02202 Bgz02
16V
R6

22k

AN

&

Qz

o
2N3704 2N3704°

Qa3
2N3702

Q4
2N3704

—,
6-12V+Ve

Q5
2N3053

a6
2N3055

Screw Holder

This simple but ingenious idea should
help relieve the frustration of trying
to fit tiny screws into awkward places.

A short length of insulation is put
over the end of a small screwdriver
until flush with the end.

The screw can then be slipped into
the insulation until it engages with
the screwdriver. where it will be held

in place by the insulation.

e

-

i
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Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

€Tl is prepared to consider circuits or ideas submitted by readers for this page. All items
used 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, 25-27 Oxford St., London W1R 1RF.

PAPERCLIP (a}

Desoldefing Aid
C. G. Dixon G8CGK

Have you ever tried unsoldering
resistors from a PCB - especially
when the wire on the solder side
has been bent over? One hand to
hold the soldering iron, another
to hold the PCB and yet another to
hold the resistor with a pair of fine
nosed pliers - which invariably slip
off! Here is .a better way to do it.
First of all hold the PCB in a vice
or, as in the photograph, steady it
with a block of wood having a slot
cut in it. Next, take an ordinary
paper clip and bend it as shown in
the sketch so that the ring is a com-
-fortable fit on the first finger of the
left hand. Now hook the gadget
under the wire at the end of the
resistor {or capacitor), heat up the
solder and when it js molten pull
back with the first finger, at the
same time pressing with the thumb
and second finger on the PCB,

- WARNING! BEWARE! Don’t
be tempted to use copper wire instead
of the paper clip - copper conducts
heat very well and the ring may not
be easy to remove from your finger
in a hurry!

Calculator Stopwatch
K. C. Phillips,

This circuit can be fitted to any
calculator with an automatic constant,
to enable it to be used as a stop-watch.
The 4N26 Opto Coupler prevents
any coupling problems with the
* = ' key. The bbb timer is set to run
at a suitable frequency and connected

to the existing calculator battery via
the push-on push-off switch and the
existing calculator on-off switch.

This circuit has been fitted to a
Hanimex ESR master calculator, with
the timer set at 0.05 sec, which is
slow enough not to interfere with
the debounce circuitry. By using
the ' memory to display’ key, it is
possible to record 2 individual times,
as the constant is held. after exchange.

o - o

| TZ n

+Ve EXISTING SUPPLY

; — NN —
r 3508 48
-]_ 4AN2E
—>» ,
TO = KEY
Y ZR)e
Ton
¢ ~ —0

—Ve EXISTING SUPPLY

e
e -

Solid State Switch
N. C. Burkinshaw

.

The circuit was designed for use as-a
solid-state calculator on-off switch, as
the mechanical equivalent was found
to be unreliable.

Layout is not critical and the switch

! will operate with a supply from +6V
to +15V and current consumption

in the ‘OFF’ state is a negligable
30uA.

A finger across the '‘OFF’ contacts
turns Q1 off and takes the base of
Q4 to the +ve rail, turning Q4 off.
This in turn stops Q5 conducting, and
R6 and Q3 latch the circuit in this
state.

Touching the ‘ON’ contacts takes
R3 to ground turning Q4 on. Q5
now contacts and again R6 and Q3

latch the circuit.

o °

+Ve !

o1
| 2N3702
OFF

Q2
2N3704

04
) 2N3702




Contact Debounce
A. V. Bates.

The circuit described below can be
used to provide contact debounce,
or can be used as a dual retriggerable
monostable.

With SW1 in the off position, pin
5 is low, and holds pin 9 high - the
same as the input. When the switch
closes, pin 6 goes low causing the
monostable to start timing. Pin
5 goes high allowing pin 9 to go
low. As the monostable is retrigger-
-able, any contact bounce only ex-
-tends the timing period.

When the timing period is.complete,
pin 5 remains high, due to pin 6
being held low by the switch. Re-
-leasing the switch allows pin 5 to
go low which triggers the second
monostable. Pin 9 now goes high
and remains high after the timing
period as pin 8 is being held low.
Any bounces during this period
merely retriggers the _first mono-

Touch-Spin Mini Roulette
David lan : ;
Ten LEDs arranged in a circle form
the ‘wheel’ for this miniature roulette.
A finger held on the ‘SPIN’ contacts

will cause the LEDs to flash in order

> 10k

L e

14 10
14 4 ml 0
6 usEE ‘ %556 12
13
\sw1 s 7 u
|10n C |10”
Vi

= \/g

stable. For this reason, to ensure
correct operation, the period of the
second monostable must be twice
that of the first.

The period of the bounce supp-

-ression is the timing period of the

first monostable, and is given by:
T (seconds) =0.693 x R x C.

——

round the circle, the speed slowly
increasing. When the finger is removed
the flashing will slow and one LED
will remain lit.

The LEDs are mounted behind a red
translucent perspex panel with the
numbers' 0 to 9 marked on a clear

sheet of celluloid mounted between
the LEDs and the perspex. With
a current of 20 to 30mA through the
LED the winning number is clearly
iluminated. VR1 can be adjusted to
change the time taken for the ‘spinn-
ing’ to stop. i

4\?—0
é | +6V
SPIN
8 —9 8 I— vss
4 3
8 BC108 ‘9" — 7
pP—113 /I ) CARRY OUT—{ — 6
>——14 4 ) ) ENABLE — _p
CLOCK — — 0"
= \b RESET — L
16 2 VDD —| 16 115
€D4017 ¥ -
- PIN-OUT OF 4017
a Y
g
8 SIMILAR
CIRCUITS
—— — —— = é
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MAILORDER FORM/GATALOGUE

CUSTOMER (Block Caps)

NAME

ADDRESS

Post Code . rm—

Despatch Date TOTALS IAgLéJ?E
i o 1 Frond-l. '
T i’ N Back”;-[ _—I—_~
a—— _*.____ S —
3 Total H
14 Front S,
| oiscount |* N - | -
Ord g5 Back S.
—.— - Orders over S A — ___ﬂp_‘- |
Less 5% L Total S.
Over £20 r? Total Z.
1 Less 10% k _— T n
|8 P&P
1 Deduct Discount e
from Total 9 mS & Gj 7 -*78*_77* L
Discount
=
I 10 Total Semt

PLEASE COMPLETE THE COMBINED CATALOGUE/ORDER FORM AS FOLLOWS: -

WRITE THE QUANTITIES REQUIRED IN COLUMN Q AGAINST THE ITEM TO BE ORDERED.
MULTIPLY Q BY P AND WRITE RESULT INTO COLUMN T. ON COMPLETING THE ORDER
FORM ADD UP ALL THE COLUMN TOTALS TS, TH AND TZ SEPARATELY AND WRITE
TOTALS INTO PANEL AT THE TOP OF FORM, ALL PRICES ARE INCLUSIVE OF VAT AT THE
CURRENT RATE AND ARE SHOWN IN PENCE.P &P IS FREE ON ORDER OF £2 AND ABOVE
- ADD 20p FOR SMALL ORDERS. EXPORT ORDERS FREE OF VAT — DEDUCT 2% FROM TS
AND 6% FROM TH TOTALS FOR SURFACE MAIL. AIRMAIL PRICES AS UK (1LE. VAT
CHARGE BECOMES AIRMAIL CHARGE) ALL GOODS GUARANTEED 1 YEAR IF CORRECTLY
USED. ALL ORDERS DESPATCHED ON DAY INSTRUCTION RECEIVED SUBJECT TO AVAIL-
ABILITY. PRICES ARE "EACH” EXCEPT RESISTORS, CERAMICS AND WIRE.

ACE MAILTRONIX LTD
Tootal St. Wakefield

West Yorkshire WF15JR

CAPACITORS ) 04. Palystyrene (cont.) FUSES/HOLDERS 12. Cases complete} Sizesinmm | 14, Die Cast Boxes (Size mm)
01. Electros-Axial Value (pF) Q P TH | 06. Fuseholders Polystyrene LxOxH a P TS
Value WF) Q@ P TH 100 6 Type @ P TS| LxDxH @ P TS |i{14x64x30 112
1/63v 10 150 6 Chassis 1% 12 76 x 56 x 35 58 114 x 89 x 55 179
2.2/63V 10 220 6 Chassis 20mm 7 95x 71 x 35 69 15. Knobs % Spindles
4.7/63v 10 330 6 Panel 1% 33 115 x 95 x 37 83 Collet-Black Q P TS
10/63V 10 470 6 Panel 20mm 28 | Vero ABS 75 Series 15mm Plain (P} 33
10/25V 10 680 6 (7. Fuses Quick Blow L x D xH @ P TS | 15mm Lined (L) 38
22/25V 10 1000 8 20mm Q@ P TS | 2065x 140x 40 360 Nut Cover (P} 7
47/25v 10 1500 6 250m/a 4~ | 205x140x 75 430 Nut Cover (L) 13
100/63V 25 2200 6 500m/a 4 205 x 140 x 110 555 Pointer 15mm 4
100/25V 10 3300 6 1A 4 154 x 85x 40 240 Cap-Black 15 4
ggggg gg 13888 g 2A 4 154 x 85x 60 300 Cap-Red 15 4
10000 . 3A 4 154 x _85x 80 350 | Cap-Grey 15 4
470/25V 34 05. Ceramics 50V (Pack 3) 5A 4 Vero Poly 65 Series Cap-Green 15 4
1000/63V 46 Value (pF) 0 Ppk TH | 1%~ LxDxH @ P TS |CapBluels 4
1000/25V 54 22 10 500m/a ) 700 x 50 x 25 80 Cap-Yellow 15 4
2200/25V 85 33 10 1A 7 100x 50 x 40 210 21mm Plain 45
47 10 2A 7 125 x 65 x 40 230 Cap-Black 21 4
02. Tantajum-Beads 100 10 3A 7K 150 x 80 x 50 260 Cap-Red 21 4
Evgﬂ;l__ .0 P TH 150 10 5A 7 188 x 110 x 60 340 Pointer 21 _ 5
47/35V 14 220 10 Plug Top 1~ Vero Sloping Tep 16. Miscellaneous
;ggg\\; 14 270 10 2A 7 220/174/100-52 690 VeroStandOffs Q@ P TS
e :3 338 10 3A 7 171/121/75-37.5 450 __ | Pillars 6mm 3
e = 520 :g 5A ; 13. Boards Pillars 15mm 3
22/16V 24 1000 10 124 Vero 0 e TS | Solder
47/8.3v 4 o T HARDWARE 0.125"x3.75 50 18 Savbit/Metre F/
03 Polyester Radia o 2500 i 8. Heat Transfer 0.13.75" x 3.75" 59 Solda Mop 72
Value (4F) Q P TH| 00ipF 10 | Tye el B | A 4 17 Indiaton bTs
et 8 L Th o o 103 Wica Set T 0.13.75'x 5 66 17._ladicators ] QO P T
o ; 0.0470F 10 T0220 Mica Set 8 Dec & Blob @ P TS | LEDTIL209 Red 15
600 ] TO5 Sink 19 S. Dec 216 tggg-g,_ ged ;2
0.01 % What additional products would ggzé%%kcli d B ;0[5)8£dapt ggg LED 0.2" Y;Tlec;v 35
8.823 ; you like to see in the Ace Range? Jasulated e Q@ P TS | DIL Adapt 210 7SEG LED 3" Red 100
4 New Product § 6 - Red 6§ 0.1 Blob 2.5/5" 33 LESL/HDR Red 27
0.1 8 uggestons "3 75" LESL/HDR Amber 27
022 0 Black 6 0.1 Blob2.5 /{3751 25
Ins. Handl 0.1Bioh 3.75"/5’ 50 LESL/HDR Green 27
047 18 angles b " LES Bulb 6V 12
oy b Red g D36"x24" 22 =
22 36 Black 8 ,%%;’45 3 73'3 éS ESOVB;\JJ‘ebonF;/ d ;3
22 N R e i 5'x3" n Re
4. Poiystyrene 10. Terminal Block 12W Capx 32" 44 Fix Clip 0.2 LED) 3
Value (pF) a P TH Type i FTs
g —————— 2A 26
35 a 5A 28
33 6 11. Buzzer 12VDC
47 6 Type a P TS
Little Fuse 162
TOTALS TH= TH= TS = TS= TS=

1ISSUE No.1 VALID UNTIL PUBLICATION OF ISSUE NO.2.

REG. OFF. 26 CASTLE RD, WAKEFIELD, W. YORKS WF2 7LZ.

REGISTERED IN ENGLAND NO. 1318894 VAT REG. 182 9494 22
DIRECTORS: V. A.CHABLE D.
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PLUGS — SOCKETS 25. Presets Min. Horiz. SEMICONDUCTORS 34. Rectifiers 44, TTL 74 Series
18. Audio Q0 P TH [ Value 0 P TH I 32 Transistors Q@ P TS | Type a P TS Type P TS
DINSPKRPL 10 100~ 8 AC128 27 BY127 14 7400 T T
DIN3PINPL 14 220~ 8 AC187 21 IN4001 5 7402 18
DIN5P180PL. 16 470n 8 AC188 21 IN4002 7 7404 18
DINSPKRSK 8 1K 8 AC187/3MP 53 IN4004 7 7410 18
DIN3PINSK 14 y 22K 8 AD161 75 IN4005 8 7413 35
DIN5P180SK 12 | 4.7K 8 AD162 75 IN5401 12 7447 110
%" JPL INS-M 20 10K 8 AD161/2MP 160 IN5404 16 7474 35
%" JPL SCR-M 40 22K 8 BC107 13 W04 1A/400V 31 7475 72
Mono % J.SK 22 47K 8 BC108 13 1.6A/200VBR 43 7490 62
% JPLINSS 30 100K 8 BC109 13 2A/200VBR 74 7493 65
%" JPL SCR-S 50 220K 8 BC177 19 . 74123 45
STER % JSK 26 470K 8 BC178 19 35. Zeners 400mW 74141 90
3.5mm J.PL 14 ™ 8 BC179 19 Voltage Q@ P TH
3.5mm J.SK 10 L 2.9M 8 33 12 SWITCHES
Phono PL Red 8 26. Presets Min. Vert. a PTH 39 12 45. Toggles a P TS
Phono PL Black 8 Value Q P TH| scis2L 11 4.7 12 MIN SPST 80
Phono PL Green 10 7004 8 BC183L 11 5. 12 MIN SPDT 85
Phono PL Blue 8 220 8 BC184L 11 56 12 MIN OPDT 93
Phono PL Yellow 8 470 8 BC207 11 6.2 12 .
Phono PL Ivory 10 1K 8 BC208 11 6.8 12 46. Slide Switch -
Single Phono SK 10 22K 8 BC209 1 82 12 Type a p 715
Twin Phono SK 14 47K 8 BC212L 1 9.1 12 DEDT MIN 19
Four Phono SK 18 10K 8 B8C213L 11 10 12 — e e =
19. DC Power Q P TH 22K 8 BC214L 11 15 12 47. Push Switches
TR21 19 47K 8 Type a P TS
TR25 19 100K 8 @ P TS | 36. Zeners 1.3W MIN Wake 70
PP3 Press Stud 9 220K 8 BC301 32 Voltage a P TH | MIN Break 20
20. COAXP/S __a P TH 470K 8 = 32 s o
AL COAX PL 20 iM 8 BCY70 20 47 20 48. MIN Multipale Rotary
Surface SK 23 21. Pots Lag. QP TH| gcy71 20 5.1 20 Type a P TH
Flush SK 25 47K 33 BD13? 68 6.2 20 T Pole 12-way 54
21. XTAL HCBU SKT " 14 10K 33 BD132 70 6.8 20 2 Pole 6-way 54
22.1.C. SKTS 0 P TS 22K 33 BD131/2MP 140 8.2 20 3 Pole 4-way 54
8 PIN DIL 21 47K 33 BF Y50 23 9.1 20 4 Pole 3-way 54
14 PINDIL 24 100K 33 BFY51 23 10 20
16 PIN DIL "27 28. Pots Lin. @ P TH| BFvs2 23 12 20 WIRES
TO18 Transistor 12 4.7K 33 BSX20 21 15 20 49. Single Wire-PVC Stranded
TO5 Transistor 12 108 33 8 20 Price/10m Coil . O Pel TS
23. Instrument 4mm etc. 22K 33 ‘ 20 20 e e
Push Terms Q P TS 47K 33 24 20 Blue 2
258 18 100K 33 TIP31A 42 27 20 e b
Black 18 220K 33 TIP32A & 30 20 Green 25
Blue 18 470K 33" TIPA1A 59 33 20 Erey 25
Yellow 18 1M _ 33 TIP42A 59 Orange 25
White 18 29. Pots Log. with DP.SW. TI1S43 35 37. Power Control Pink 25
dmm Terms Value Q_P TH Type Q P TS Red %5
Red 33 47K 80 Q@ P TH| sgriantov 60 Violet 25
Black 33 10K 80 ZTX107 14 SCR C106 64 White 25
Blue 33 100K 80 ZTX108 14 SCR 5A/400V 84 Yellow 25
Green 33 30. Pots Tandem Log. ZTX109 14 TRIAC 6A/400V 118
White 33 Value @ P TH| ZTX300 17 DIAC 24 50. Mains Lead MIN 3-Core
_ vellow 33 4.7K 19 A1X500 18 Price/Metre a _Pm TS
4m.n Plugs : 10K . 1o 38. Voltage Regulators Black 13
Red 16 22K Uiy @ P TS| qype Q P TS White 13
Black 16 47K 110 2N2219 29 7805 155 —
Blue 16 100K L 2N2648 92 7812 155 51. Mike Cable - Medium
Green 5 gty 119 Ze2an- 28 7815 156 Price/Metre 0 Pm TS
White .16 470K 110 2N3053 22 723DIL 60 Single 10
Yellow 16 31. Pots Tandem Lin. 2N3054 73 Twin 16
4mm Sockets Value Q P TH | 2N3055 65 Ay
TURIR 39. OP Amp. Q P TS — -
Red 15 47K 110 741 DiL8 39 52. Figure 8 Twin
Black 15 ; 0K 1 1 g a 1P TH Price/Metre Q Pm TS
Blue 15 2K 2N3702 1 ; Black ; 7
Green 15 47K 110 2N3703 1 #“- Audio Amp i s 7
White 15 100K 110 2N3704° 1 SYPE, e s oy VO Grey 7
Yellow 15 Total 2N3705 1 TBAB1O0S 160 oo
) 2N3706 " 3 53. Extra Flex
24. Resistors %W {Packs of 3) Carbon Fitm 5% a P TS 4;éf;l'|mers a ngs Price/Metre Q Pm TS
3 TN [ Y A 2N3819 24 556 99 fied J
€12 [10]1.2/1511.8122|27/33]398]4.7 56 68| 8.2 Black 9
: - —— — o P TH
o | || HEREEN: - | ETH | B e cuide e
i . ; MC1310P c ides  Newnes
1 "“—J{' | ‘ “ —T_ ] CA3089E 295 Electronic Comps 180
X100 | l | ] | ZN414 145 Printed CCTS 180
—t— e — #7+ ,L 1 } 33. Signal Diodes L : Elec. Diagrams 180
I | Type P_TH | 43. CMOS Q@ _P T§ | SimpleCCTS 199
XtK : i | i ! i AATTO 7 2000 2% Practical Projects 199
—— . | ,i l + + || IL 0A4T 9 4001 2% Project Plans 199
! ‘ ; ! i 0AZ0 7 4011 26 110 Semicon CCTS 250
X10k | | 6 0A91 G 4013 50 1100p AmpCCTS 250
: e e e WT S —f--ﬁt—— ey, 9 110 Digital CCTS 250
X100K i ol : INA148 3 20Solid State CCTS 195
= ’,,_._- o S 7_1 RN I Beginners Electronics 225
} i t ! j Q&A Transistors 100
m L l | 1 l Q&A 1.Cs 100
e lepeleed. omelmen] gl
X10M i Please enter gty in packs in appropriate box
Total Packs = Qpk Ppk TH
Resistors 6
TOTALS (Two Rates!) TH= TS= TH= TH= T8= TH= 8= T8= T1Z=
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MAILORDER FORM/GATALOGUE

I'ACE USE
CUSTOMER (Block Caps} Despatch Date TOTALS ONLY
NAME -
1 Front H.
2 " Back H.
ADDRESS 3 dlatali;
Front S.
oiscount |4 e
| 5 Back S.
Orders over £5 .} - -
Less 5% 6 Total S.
Over £20 7 Total Z.
Less 10% > i
8 PEP
Deduct. Discount [ j
Post Code from Total 9 9 ?”‘ 6r7+ E}_ . 3
W TomlSent | |

PLEASE COMPLETE THE COMBINED CATALOGUE/ORDER FORM AS FOLLOWS: —
WRITE THE QUANTITIES REQUIRED IN COLUMN Q AGAINST THE ITEM TO BE ORDERED.
MULTIPLY Q BY P AND WRITE RESULT INTO COLUMN T. ON COMPLETING THE ORDER
FORM ADD UP ALL THE COLUMN TOTALS TS, TH AND TZ SEPARATELY AND WRITE
TOTALS INTO PANEL AT THE TOP OF FORM. ALL PRICES ARE INCLUSIVE OF VAT AT THE
CURRENT RATE AND ARE SHOWN IN PENCE.P &P 1S FREE ON ORDER OF £2 AND ABOVE
.~ ADD 20p FOR SMALL ORDERS. EXPORT ORDERS FREE OF VAT — DEDUCT 2% FROM TS
AND 6% FROM TH TOTALS FOR SURFACE MAIL. AIRMAIL PRICES AS UK (I.LE. VAT
CHARGE BECOMES AIRMAIL CHARGE} ALL GOODS GUARANTEED 1 YEAR IF CORRECTLY
USED. ALL ORDERS DESPATCHED ON DAY INSTRUCTION RECEIVED SUBJECT TO AVAIL-
ABILITY. PRICES ARE "EACH" EXCEPT RESISTORS, CERAMICS AND WIRE.

ACE MAILTRONIX LTD
Tootal St. Wakefield

West Yorkshire WWF15JR

CAPACITORS ) 04. Polystyrene {cont.) FUSES/HOLDERS 12. Cases {complete) Sizesinmm | 14. Die Cast Boxes {Size mm)
01. Electros-Axial Value (pF) Q P TH | 06. Fuseholders Polystyrene LxDxH G P TS
Vaue(pF) Q@ P TH 100 6 Type T P TS| LxDxH @ P TS | 114x64x30 112
1/63V 10 150 6 Chassis 1% 12 75x56x35 58 114 x 89 x 55 179
2.2/63V 10 220 6 Chassis 20mm i 95x 71x 35 69 15. Knobs % Spindles
4.7/63V 10 330 6 Panel 1% 33 115 x 95 x 37 83 Collet-Black a P TS
10/63V 10 470 6 Panel 20mm 28 Vero ABS 75 Series 15mm Plain {P) 33
10/25V 10 1 680 6 07. Fuses Quick Blow L-.x D xH Q@ P TS | 15mm Lined (L) 38
22/25V 10 1000 6 20mm P TS | 205x140x 40 390 Nut Cover (P) 7
47/25V 10 1500 6 " "250m/a 4 7 | 205x140x 75 430 Nut Cover {L} 13
100/63V 25 2200 6 500m/a 4 205 x 140 x 110 555 Pointer 15mm 4
100/25V 10 3300 6 1A 4 154 x 85x 40 240 i Cap-Black 15 4
220/25v 25 4700 9 2A 4 154 x 85x 60 300 Cap-Red 15 4
470/63V 37 10000 9 3A 4 154 x 85x 80 350 Cap-Grey 15 4
470/25V 34 05. Ceramics 50V {Pack 3) 5A 4 Vero Poly 65 Series Cap-Green 15 4
1000/63V 46 Value (pF) Q4 Ppk TH | 1%~ L xDxH Q@ P TS | Cap-Biue 15 4
1000/25v 54 T T 500m/a 7 100x 50x25 180 Cap-Yellow 15 4
2200/25V 85 33 10 1A 7 100 x 50 x 40 210 21mm Plain 45
= 47 10 2A 7 125 x 65x 40 230 Cap-Black 21 4
02. Tantalum-Beads 100 10 3A 7 150 x 80 x 50 260 Cap-Red 21 4
Value(f) @ P TH 150 10 5A ] 188 x 110 x 60 340 Pointer21 . .5
047735V 14 220 10 Plug Top 1" Vero Sloping Top 16. Miscellaneous
1.0/35V 14 270 10 2A 7 220/174/100-52 690 VeroStand Offs Q@ P TS
2.2/35V 16 330 10 3A 7 171/121/75-375 450 Pilfars 6mm oy
4.7/35V 17 470 10 5A 7 13. Boards | Pillars 15mm 3
10/25\/: 21 560 10 13A 7  Vero Q@ P TS | Solder
i;jgﬁfxl 53 1000 10 HARDWARE 0.125"x 3.75" 50 | 18 Savbit/Metre 7
03. Polvester Radi — 2200 1o 08. Heat Transfer 0.13.75" x 3.75" 59 Solda Mop 72
. Palyester Radial 4700 10 Type_ P TS | 0125 x5" 59 Dalo PCB Pen 15
Value{pF) Q@ P TH 0.01 uF 10 TO3IMicaSet " g ™ | 013.75"x5" 66 17._Indicators _ a P TS
0.001 7 402851 LY T0220 Mica Set 8 | Dec&Blob Q@ P TS | LEDTIL209 Red 15
giaoeg ? - 10 T05 Sink 19 S. Dec 216 LED 0.2" Red 15
| L 3 LED 0.2"" Green 35
0.01 7 What additional products would 3323:%2'8%“ s 12 1'026;“[)1 ggg LED 0.2" Yellow 35
0.022 7 you like to see in the Ace Range? Insulated ps. Q P TS | DIL Adapt 210 7SEG LED .3" Red 100
pio z | New Product Suggestions ) ;eed 6 | 01Blob25v/5 33 T el o
3'12 g Black 6 0.1Blob2.5%375" 25 LESL/HDR Amber 27
. Ins. Handles 0.1Blob3.75"/5" 50 LESL/HDR Green 27
0.47 18 e . D36 x 2.4 22 LES Bulb 6V 12
10 18 Bl"ack o D24 x 7.3" 46 LES Bulb 12V 12
22 36 0. Terminal Biock 12— IC45"x3" 39 230V Neon Red 27
04 Polystyrene e ' MnETIBI0C 1C48"x3.2" 44 Fix Clip 0.2 LED 3
Value (pF) QP TH LW G Fe s
;g g  5A 28
33 6 11. Buzzer 12VDC
47 6 Type a p Ts
Little Fuse 162
TOTALS TH= TH= T$= TS= | T18=

ISSUE No.1 VALID UNTIL PUBLICATION OF ISSUE NO.2.

REG. OFF: 26 CASTLE RD, WAKEFIELD, W. YORKS WF2 7LZ
REGISTERED IN ENGLAND NO. 1318894 VAT REG. 182 9494 22

DIRECTORS: V. A. CHABLE D. OWRAM (Secretary}
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PLUGS — SOCKETS 25. Presets Min. Horiz. SEMICONOUCTORS 34. Rectifiers 44. TTL 74 Series
18. Audio Q@ P TH | Value Q P TH ! 32. Transistors Q P TS | Type Q@ P TS | Type Q P TS
DINSPKRPL 10 100~ 8 AC128 27 BY127 4 7400 15
DIN3PINPL 14 220 8 AC187 21 IN40O1 5 7402 18
DINSP180PL 16 470a 8 AC188 21 IN4002 7 7404 18
DINSPKRSK 8 1K 8 AC187/3MP 53 IN4004 7 7410 18
DIN3PINSK 14 2.2K 8 AD161 75 IN4005 8 7413 35
DIN5P180SK 12 47K 8 AD162 75 IN5401 14 7447 110
%" JPL INS-M 20 10K 8 AD161/2MP 160 IN5404 16 7474 35
%" JPL SCR-M 40 22K 8 BC107 13 W04 1A/400V 31 7475 72
Mono % J.SK 22 47K 8 BC108 13 1 6A/200VBR 43 7490 62
%" JPLINSS 30 100K 8 BC109 13 2A/200VBR 74 7493 65
%" JPLSCR-S 50 220K 8 BC177 19 b md . seerronegos o | 744020 45
STER % J.SK 26 470K 8 BC178 19 35. Zeners 400mW 74141 90
3.5mm J.PL 14 M 8 BC179 19 Voltage Q P TH |
3.5mm J.SK 10 22M 8 33 12 SWITCHES
Phono PL Red 8 26. Presets Min. Vert. a P TH 3.9 12 45, Toggles Qa P TS
Phono PL Black 8 Value Q0 P TH | scig2L 1 47 12 MIN SPST 30
Phono PL Green 10 100 8 BC183L 1 5.1 12 MIN SPDT 85
Phono PL Blue 8 220n 8 BC184L 1 56 12 MIN DPDT 93
Phono PL Yellow 8 1 470n 8 BC207 11 6.2 12 - —
Phono PL Ivory 10 1K 8 BC208 1 6.8 12 46. Slide Switch
Single Phono SK 10 2.2K 8 8C209 ih] 8.2 12 Type Qa P TS
Twin Phono SK 14 47K 8 8C212L 1 9.1 12 DPDT MIN 79
Four Phono SK 18 10K 8 BC213L. 1 10 12 .
19. OC Power Qa P TH 22K 8 BC214L. 11 15 12 47. Push Switches
TR2.1 19 47K 8 9 a P TS
;;*3255 - 13 ;ggﬁ g Q P TS | 36. Zeners1.3W P MIN Make 70
ress Stu . BC301 32 Voltage Q P _TH | MIN Break 20
20. COAX P/S a P TH 470K 8 80303 5 %. 1l
AL COAX PL 20 1M 8 BCY70 20 47 20 48. MIN Multipole Rotary
Surface SK 23 27. Pots Log. QP TH BCY71 20 5.1 20 Type Q P TH
Flush SK ) 25 4 7K 33 BD131 68 6.2 20 TPole 12-way 54
21. XTAL HC6U SKT " 14 10K 33 BD132 70 6.8 20 2 Pole 6-way 54
22. 1.C. SKTS a P TS 22K 33 8D131/2MP 140 8.2 20 3 Pole 4-way 54
8 PIN DIL 21 47K 33 BF Y50 23 9.1 20 4 Pole 3-way 54
14 PIN DIL 24 __ 100K 33 BFY51 23 10 20
16 PIN DIL 27 8. Pots Lin. @ P TH | BFvs52 23 12 20 WIRES
TO18 Transistor 12 37K 33 BSX20 21 15 20 49. Single Wire-PV C Stranded
T05 Transistor 12 10K 33 ! 18 20 Price/10m Coil o Pol TS
23. Instrument 4mm etc. 3;& gg ; gg gg price/1m.Coil o T8
PuhTerms 0 F T 100K 33 TIP31A a2 57 % I8 &
Black 18 220K 33 TIP32A 44 30 20 el =
i 18 470K 33 TIP41A 59 33 20 Gre: 2
Yellow 18 1M _ 33 TIP42A 59 Orange o
White 18 28. Pots Log. with OP.SW. TIS43 35 37 Power Control S =
4mm Tenns, Value 1] P TH Me u P TS Red 25
Red 33 S 20 - P TH | sCrTATAOOV " 60 Violet 25
Black 33 10K 80 ZTX107 14 SCRC106 64 White 2%
Blue 33 100K 80 ZTX108 14 SCR 5A/400V 84 Yellow 25
Green 33 30. Pots Tandem LOQ ZTX109 14 | TRIAC 6A/400V 118 e
White 33 Value 4.5 QY Dvess )] DIAC 24 50. Mains Lead MIN 3-Core
Yellow 33 4.7K 119 ZTX500 18 Price/Metre Q Pm TS
4mum Plugs 10K 110 ) . | 38. Voltage Regulators Black 13
Red 16 22K 10 O P 8| qy0e o P TS White 13
Black 16 47K 110 2N2219 29 o 63 .
Blue 16 100K 110 2N2646 g2 7812 155 51. Mike Cable - Medium
Green P s 2 2N2905 28 7815 155 Price/Metre Q Pm TS
White 16 470K 110 2N3053 22 A0 60 Single 6
Yellow 16 31. Pots Tandem Lin. 2N3054 73 Twin 16
4mm Sockets Value . Q0 P TH | 2N3055 65
- + 39. OP Amp. Q P TS 1 -
Red 15 47K 110 741 DIL8 36 52. Figure 8 Twin
Black 15 12§ Hg R 1PI TH Price/Metre Q Pm TS
Blue 5 4 2N3702 : Black 7
Green 15 47K 110 2N3703 il #0- Rlidip Bip 6 White 7
Whité 15 100K 110 2N3704 11 ype A Grey 7
Yellow 15 Total 2N3705 1 TBAB10S 160 , ,
2N3706 n . 53. Extra Flex
24. Resistors %W (Packs of 3) Carbon Film 5% R 4;-5 5T'mers Q Fs’ b TS | Price/Metre Q Pm TS
T Red 9
E12 |10]12]16[18(22]27(33|39|a7(56|68| 52| 23819 = a2 = Black 9
T Q PTH| (. 2
%10 : 2N3904 " 42. Radio Q P TH | % Books @ P TZ
) - | 2N3906 12 MC1310P 225 Constructor Guides_ Newnes
g CA3089E 295 Electronic Comps 180
X100 ; ZNA14 145 Printed CCTS 180
T 33. Signal Diodes g_‘ec-ID'égr;g‘s ]gg
imple .
T B e | el 120
: ) gﬁgg ? gg?: gg 110Semicon CCTS 250
X10K : A 7 4013 50 1100p Amp CCTS 250
e ! OA202 g 110 Digital CCTS 250
x100K IN4148 4 20 Solid State CCTS 195
o | | Beginners Electronics 225
i T 1 3 Q&A Transistors 100
X1M [ Q&A I.C’s 100
X10M Please enter gty in packs in appropriate box
Total Packs = Qpk Ppk TH
Resistors 6
TOTALS {Two Ratesl) TH= 1S= TH= TH= 1S= TH= 1S= 18= 12=
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Anti-surge Voltage Regulator
A Wey

This high gain voltage regulator with
only two transistors has characteristics
superior to those of the commonly
used compound emitter-follower type.

The circuit was used in a 30 watt
stereo amplifier which not only required
a well regulated supply. but also an out-
put voltage that would rise slowly from
zero volts when the system was first
turned on. This slow application (about
2 seconds) to the power amplifiers
allowed the 2000uF output capacitors
to charge without causing ' excessive
collector current in the output tran-
sistors.

Typical regulator output impedance
is 0.1 ohm.

Output voltage is expressed by:

V0o=Vz-VBE1

Output voltage rise time is expressed

by:
T=RBC1In(1-Vz/V))

Some digital systems require a preset
turn on sequence for their power sup-
plies. By setting appropriate RB/C1
values, the circuit’s output rise time can
be set to provide this sequence or delay.

—O v
36V

BCD to Analog Gonverter
C.'R. Poole
This circuit will convert four-bit BCD
into a variable voltage from 0-9V in
1 volt steps. Only two ICs are used,
both are readily available.

The SN74141 is a ‘Nixie' driver, and
has ten open-collector outputs. These

Improved SPST Switch Flip-flop

D. J. Manford
1/ 4049 ' /6 4049 OUTPUT
A
20k
/2 4016
I INPUT
O\

This circuit was developed from the
SPST switch flip-flop shown in last
November”‘Tech-Tips’’, and has the
advantage that it can be driven by an
input refered to earth— logic outputs
or push-buttons.

When the input to the 4016 goes high
it connects together the input to A, and
C. This ‘flips’ the latch.

The 20k resistor between the output
of invertor B and the input of A is
needed as the 4016 cannot pull the out-
put of inverter B down directly.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977

are used to earth a selected point in
the divider chain, determined by the
BCD code at the input, and so produce
Vo Il a corresponding voltage at the output.
: The accuracy of the circuit depends
<2 Hon the ‘tolerance of the resistors and
also the accuracy of the reference
voltage. However, presets can be
used in the divider chain, with correct
calibration. The 741 is used as a
— e buffer.
POSITIVE
SUPPLY
i NNVN—0O
”M BZY83
10V
10k .
== OUTPUT
- 741 O
+ & :
T 31 1
11K
14K
1.9K
TP
2.3k
ooss =K
BCD INPUT 7141 3:3K
07__
5K
- ol
8.5K
16.5K
50K

e —
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Model Railway
E. A. Parr.

This simple circuit provides an interest-
ing little branch line service for a model!
railway. A small country railbus starts
at a station , stops, then returns to the
first station again, the cycle repeating
indefinitely.

The track is arranged to have two iso-
lated station sections at each end. The
power is fed to the centre long section
via a changeover relay, RLA. Diodes D1
and D2 feed the staion sections and
ensure that a train in station A can only
move towards station B and vice versa.
The diode connections are correct for
conventionally wired trains.

RLA is under control of a 555 timer.
This is connected as an oscillator with
almost equal mark/space ratio. The
period is longer than the time taken for
the train to travel from one station to
the other. When the train reaches the
station, as the diode will be reverse
biased, it will stop. When, however the
relay changes over the diode will con—
duct, and the train can return to the
first station.

The half period of the oscillator
should be made equal to the journey
time plus the stop required at the
station. The values shown give about 12

‘ STATION A’

STATION B

1111 LLLL

D1

FROM MODEL TRAIN
CONTROLLER

>
A S

r*

Y

|

D2

D1 &D2 SHOWN CORRECT FOR TRAINS
WIRED THE CONVENTIONAL WAY

IE; +

- TRAIN DIRECTION

el
=
>

—O
V¢ (5--15V TO SUIT RLA}

Tk

D3
1N4001 .
RLA

~

ic1
555 100k
SUPPLY

NOT CONNECTED TO.
TRAIN SUPPLY

L I+ ;
TOOn TOO\J
ov

seconds which should be sufficient for
most layouts.
The stop/start is unramped, but this is

not particularly noticeable at the speed
all self respecting branch line trains
travel.

Tape Recorder Controller p. H. E. King
O .
+12v
RLB]‘T 0z
B BC327 470k 47k
180K
470k
STOHES 390k
= ? 560R
@ n, it N i
RLB] ——& L. ¢ Ll
= 10u c2
10u M8 7
6
cLock
Q1 CONTACTS
BC149 == ¢ o
1 47k c3
RLA/ ALL DIODES 22u
. 1N4148 OR SIMILAR
O~ 2 & —4
TO MAINS CIRCUIT
LAY OF RECEIVER AND
TAPE RECORDER
[C —— —r
[ —
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Ice Warning and Lights Reminder

D. Chivers

This simple device will tell a driver
if his lights should be on and will warn
him if the outside temperature is
nearing zero, by lighting a LED and
sounding a buzzer.

The units action is self explanatory;
VR1 adjusts sensitivity for temp-
-erature, VR2 for light. Both therm-
-ister and LDR should be well protect-
-ed. Most high gain NPN transistors
will work and the experimenters junk
box will almost certainly hold some.

+9V

o

H—o
c3

50u

—9v
ca cs5
100n, | 100n

/V1
10k

OUTPUT

R4
1k

1
+
8R
2" SPEAKER
{MICROPHONE} 1

-0

Heartbeat Preamplifier
P. J. Tyrrell
This simple circuit, when connected

s ) 1 oy to an audio amplifier, allows one to
gvleT%H R4 listen to heartbeats. The low freg-
| 4R var || -uency gain is set by R1 and R3, in
on L ™ conjunction with VR1 and R4. VR1
;\ -« g permits the gain to be varied over the
range 60-80 dB.

C1 and C2 introduce some low
frequency cut, reducing 50Hz pickup
whilst C4 and C5 help prevent insta-
bility caused by the high gain of the

ﬁ A . circuit.
n s The output should be connected to
THERMISTOR Q14 -Bci0s | BUZZER oRrE the magnetic cartridge input of the
&S o audio amplifier, with the bass turned
—O up high.
The circuit shown enables a solenoid operating RLC which starts the :
operated tape recorder to be left to recorder. Battery Tester
record a programme unattended. It R. N. Soar.

was originally designed to be used on
a Revox A77,. in conjunction with
a digita! clock based on the Caltex
CT7001, but could be adapted for
other recorders, clocks, or mechan-
-ical time switches. The clock is set
to switch on one minute before the

programme starts, and switch off
as it finishes.
When the clock contacts close,

RLA is operated via Q2 and Q3,
applying power to ‘the receiver and
‘recorder. At the same time C1 is
discharged, and C2 applies a negative
puise to pin 2 of the timer, which
triggers, discharging C4. The out-
-put of the timer goes high for one
minute, allowing time for the re-
corder and receiver to warm up.
As the timer output goes low, C4
charges through Q4 momentarily,

At the end of the preset time the
clock contacts open, discharging C2
through Q2 and Q3 which delays
RLA from dropping out by approx-
-imately 5 seconds. = As the clock
contacts re-open C1 charges through

- Q1, operating RLB opening the

normally closed stop contacts for a
short period, stopping the recorder.
After the b second delay has elapsed,
RLA opens, removing power from the
equipment. .

RLB and RLC may have light con-
-tacts, but RLA must be a heavy duty
mains rated type. Ideally the digital
clock should be crystal controlled,
to eliminate short term mains freg-
uency fluctuations. The numbers
shown in brackets are the approp-
riate pin connections on the 10 way
remote control plug of a Revox
A77.

This circuit was designed as a simple
tester for 1.5 and 9 volt batteries.

It uses a cheap 500uA recording
level meter of the kind used in cassette
recorders, costing around 80p.

The scale is as indicated in the diagram
and can be interpreted as follows—

BLACK—Replace battery
RED—Weak battery
GREEN—Good battery
A new battery should give a full scale
deflection.

R7 18k 9v

R2 3% 14y

50004
" Both Reslstors 5% %W

3k Is in the E24 series,

— — >
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CALCULATORS

ADVANCED APPLICATIONS FOR POCKET
CALCULATORS
J. Gitbert

GETTING THE MOST OUT OF YOUR ELECTRONIC
‘CALCULATOR
W. Hunter

£3.70

COMPUTER & MICROPROCESSORS —emmmamcomsnss

'

BUILD YOUR OWN WORKING ROBOT

D. Heisernan

COMPUTER CIRCUITS AND HOW THEY w'unk
B. Weils

DIGITAL ELECTRONIC-CIRCUITS AND SYSTEMS
N. M. Morris

INTRODUCTION TO DIGITAL FILTERING

Bogner

INTRODUCTION TO MICROCOMPUTERS
Yol. 1 Basic Concepts

Vol. 2 Same Real Products

Adam Osbome Ass.

MICROPROCESSOR/MICROPROGRAMMING
HANDBOOK .
8. Ward

TRANSISTOR '[ABEL_LE

& their pin asig

Yy

MICROPROCESSORS
D. C. McGlynn

INTROOUCTION TO MICROPRDCESSORS
Aspinall
MODERN GUIOE TO 0IGITAL LOGIC

Processors — Memories and Interfaces

LOGIC DESIGN PROJECTS USING
STANOARO ICs
J. Wakerly

PRACTICAL DIGITAL OESIGN USING iCs
J. Greenfield

£3.25

£1.80

£3.40

£8.30

£10.00
£13.00

COMMUNICATION

COMMUNICATION SYSTEMS INTRO TO SIGNALS
& NOISE

B. Carison >

DIGITAL SIGNAL PROCESSING, THEORY

& APPLICATIONS

L. R. Rabiner

ELECTRONIC COMMUNICATION SYSTEMS
G. Kennedy

FREQUENCY SYNTHESIS, THEORY & OESIGN

Mannassewitsch

PRINCIPLES OF COMMUNICATION SYSTEMS
H. Taub

ELECTRONICS
ACTIVE FILTER COOKBOOK

D. Lancaster

APPLICATIONS OF 0PERAT|UNKi.=AMPL!FIERS g

Graeme (Burr Brown)

BASIC MATHS COURSES FOR ELECTRONICS
H. Jacobowitz L

BUILD IT BOOK OF MINIATURE TEST
INSTRUMENTS
R. Haviland

DESIGNING WITH TTL INTEGRATED CIRCUITS
Texas Instruments

DESIGNING WiTH OPERATIONAL AMPLIFIERS

Burr Brown

ELECTRONIC ENGINEERS REFERENCE BOOK
«4th Edition
L. W. Tumner

SOLI0 STATE CIRCUIT GUIDE BOOK
B. Ward

TRANSDUCERS IN MEASUREMENT CONTROL
P. H. Sydenham

TRANSISTOR CIRCUIT DESIGN

Texss

ELECTRONIC COMPONENTS
M. A. Colwell

ELECTRONIC DIAGRAMS
M. A Colwell

ELECTRONIC FAULT DIAGNOSIS
1. R. Sinciair

ELECTRONIC MEASUREMENT SIMPLIFIED
€. Halimark

ELECTRDNICS AND PHOTOGRAPHY

R. Brown

ESSENTIAL FORMULAE FOR ELECTRICAL AND
ELECTRICAL ENGINEERS
N. M. Morris

FIRE AND THEFT SECURITY SYSTEMS
B. Wels

HOW TO READ ELECTRONIC CIRCUIT DIAGRAMS
B. Brown

HOW TO BUILD PROXIMITY DETECTORS AND
METAL LOCATORS
J. Shields

HOW TO USE IC CIRCUIT LOGIC ELEMENTS
J. Streater

INTEGRATED ELECTRONICS |
J. Milman

IC OP-AMP COOKBOOK
W. Jung

LINEAR INTEGRATED CIRCUIT APPLICATIONS
G. Clayton

FUNCTION CIRCUITS DESIGN & APPLICATIONS

Burr Brown

110 ELECTRONIC ALARM PROJECTS
R. M. Marston_

110 OPERATIONAL AMPLIFER PROJECTS FOR
THE HOME CONSTRUCTOR
R. M. Marston

110 SEMICONDUGTOR PROJECTS FOR
THE HOME CONSTRUCTOR
R. M. Marston

110 COSMOS OIGITAL iC PROJECTS FOR THE
HOME CONSTRUCTOR
R. M. Marston

110 INTEGRATEQ CIRCUIT PROJECTS FOR THE
HOME CONSTRUCTOR
f. W Marston

118 THYRISTOR PROJECTS USING SCRS

R. M. Marston

MICROELECTRONICS
Halimark

MODERN ELECTRONIC MATHS
Clifford

MOS DIGITAL ICs
G. Fiynn

OPERATIONAL AMPLIFIERS DESIGN AND
APPLICATIONS

G. Tobay (Burr Brown)

OP-AMP CIRCUIT OESIGN & APPLICATIONS
1. Carv

PRACTICAL ELECTRONIC PROJECT BUILDING
Ainslie and Cotwell

PRACTICAL SOLIO STATE D.C. SUPPLIES
T.D. Towers

PRACTICAL TRIAC/SCR PROJECTS FOR THE
EXPERIMENTER i

© R. Fox

PRINCIPLES OF TRANSISTOR GIRCUITS

S. Amos

PRINTED CIRCUIT ASSEMBLY
_Hughes & Colwell

RAPIO SERVICING OF TRANSISTOR EQUIPMENT
G. King

SEMICONDUCTOR CIRCUIT ELEMENTS

T. D. Towers

TTL COOKBOOK
D. Lancaster

UNDERSTANDING ELECTRONIC CIRCUITS
R. Sinclair

UNDERSTANDING ELECTRONIC COMPONENTS

R. Sinclair

UNOERSTANDING CM3S INTEGRATED CIRCUITS
R. Melén

UNDERSTANDING SOLID STATE CIRCUITS
N. Crowhurst

SEMICGNDUCTOR DATA

INTERNATIONAL TRANSISTOR SELECTOR
T.D. Towers

INTERNATIONAL FET SELECTOR
T.D. Towers

POPULAR VALVE/TRANSISTOR SUBSTITUTION
GUIDE

RADIO VALVE AND SEMICONDUCTOR DATA
A. M. Ball

£5.00

£4.25

£2.15

£250

RADIO, TELEVISION AND AUDIQ ===s—=mmmmem

" AUDIO HANDBOOK

G. King

BEGINNERS GUIDE TO AUDIO
1. R. Sinclair

RADIO TV-AUOI0 CASSETTE TAPE RECORDERS
J. Eard

FOUNOATIONS OF WIRELESS AND ELECTRONICS
M. G. Scroggie

| COLOUR TELEVISION THEORY

Hudson

WORLO RAOIO TV HANDBOOK 1977
{A complete Directory of Radio, TV Stations)

RADIO, TY AND AUOIO TECHNICAL REFERENCE
BOOK
Amos

SOLID STATE COLOUR TV CIRCUITS
G. B. Witding

£6.40

£3.10

£5.15

£4.35

£6.10

£5.50

£24.75

£6.25

TEST EQUIPMENT & OSCILLOSCOPES semrmmse

BASIC ELECTRONIC TEST PROCEDURES:
1. M. Gottlieb

THE OSCILLOSCOPE IN USE

lan Sinclair

PRACTICAL TEST EQUIPMENT YOU CAN BUILO

-W. Green

TEST INSTRUMENTS FOR ELECTRONICS:
M. Ciifford

WORKING WITH THE OSCILLOSCOPE
A. Saunders

SERVICING WITH THE 0SCILLOSCOPE
G. King

HOW TO ORDER

Please add 10p per
book to cover

Orders to:
ETI Book Service
P.O. Box 79
Maidenhead
Berks.

Payment in sterling
please

increased postal rates

£2.35

£3.00

£2.15

£2.30

£1.85

£5.50
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IAN SINCLAIR'S NEW SERIES

MANY EXPERIENCED constructors
with several acres of transistor circuits
behind them still fight a little shy of
using digital integrated circuits. The
reasons for this are not difficult to see.
Most of the transistor circuits with
which an experimenter learns his
trade are fairly simple and show rather
well how a transistor works, giving a
feeling of confidence to the user.

The many excellent projects using
digital integrated circuits which have
been published do not give any such
help to the constructor, however.
They may be comparatively easy to
build on a prepared PCB, they may
even be reasonably easy to under-
stand, but they do not give the
constructor the experience which
enables him to design confidently
with ICs.

This series is intended to remedy
that deficiency, so that the reader will
gain a firm grasp of the principles of
digital IC behaviour, how they work,
and also a considerable amount of
""hands-on’’ experience on a board
designed to make experimenting with
digital {Cs particularly easy. We shall
confine ourselves to the smaller scale
ICs so that nothing as involved as a
microprocessor will be used -- the
components however are chosen so
that they give a good range of
experience with some useful devices.

One and none

We can assume that any reader of
ETI will already have some know-
ledge of what digital circuits are
about, but perhaps a very brief
reminder may be of some use. Digital
ICs are made up from transistor
citcuits of very high gain, designed to
run with inputs and outputs which can
take up only two possible states which
we call 1 and O. In most applications,
O will mean a voltage very near to
earth potential, and 1 near to the full
supply rail.

The ICs we shall use in this course

will be from the well-known TTL
series, developed by Texas, and also
available from several other manufac-
turers. There are several reasons for
this: the devices are readily available
and at very low prices and advertised
in ETI, they are much less easily
damaged electrically than the alterna-
tive CMOS.

Going places with nothing

When an input of a TTL gate is left
open-circuit it automatically reverts to
a ""1"". The reason for this is that the
input to TTL gates is to one emitter of
a multiple-emitter transistor whose
base is connected through a limiting
resistor to the +5 V line. Leaving an
input o/c means that the emitter
terminal will take up the same voltage
as the base terminal. This cannot be
done when CMOS devices are used.

For our course on digital electro-
nics we shall need seven digital ICs
and one “jumbo’ display, a full
inventory of semiconductors being
shown in Table 1, and in addition we
shall also need a few other assorted

Fig. 1. The method of attaching components to
the Blob Boards. The “leg’’ can be simply bent
to one side and then solder “"blobbed’” over the
lead to hold it. Since the boards are tinned, and
the leg ought to be, a sound joint is ususally
obtained.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977

IS DESIGNED TO IMPART THEORETICAL
KNOWLEDGE THROUGH SIMPLE PRACTICAL EXPERIMENTS.

components as noted therein. Where
asource of 5 Vsupply is notavailable,
a stabiliser can be included on the
board, so that the experiments can be
carried out using a car battery or any
dc supply in the 6 V to 12 V range.
Note that the current taken will be up
to 350mA.

Heart to heart

The heart of the whole project is
the circuit board on which the ICs and
all other components can be mount-
ed. This is one of the new series of
"'Blob Boards’' — recently announced
in ETI — in this case the ZB-8-IC.
Blob Boards consist of wide strips of
tinned copper on the usual insulating
board, and their main feature is that
components are mounted on the
same side of the board as the strips.

This, of course, is not a new
principle in digital -IC construction,
since this method has been used for
some time where digital ICs are
mounted on double-sided boards.

Housing and boarding

The ZB-8-1C as its name suggests,
has mounting pads for eight ICs,
including the display which we have
specified. The suggested layout for
the ICs is shown in Fig. 3, where we
can see that the top left hand corner
houses the 7414 Schmitt inverter,
and the 7400 Nand gate; the top right
hand corner has the two 7476 J-K
flip-flops. At the bottom left hand
corner, we have a 7494 shift register
and the 7490 decade counter. The
bottom right hand corner contains the
7447 BCD-7 segment decoder-driver
and the display. All of the ICs have
conventional DIL fourteen or sixteen
pin bases, but the display has a base
which is an eighteen pin type with
several pins omitted, so that this will
just fit the pads on the board. The
spacing between the lines of pins
(0.6) is a little on the large side
compared to the other ICs, but with
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High quality modules for stereo, mono and
other audio equipment.

£20.45

The 450 Tuner provides instant program selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations,
any of which may be altered as often as you choose, by simply:
changing the settings of the pre-set controls.
Used with your existing audio equipment or with the BI-KITS'
. STEREO 30 or the MKBO Kit etc. Alternatively the PS12 can
. be used if no suitable supply is avaifable, together with the
Transformer T538. .
The S450 is supplied fully built, tested and aligned. The unit is’
4‘ easily installed using the simple instructions supplied.

* Switch:
* Multi t
* LED St

'

PUSH-BUTTON

- STERED
FM TUNER

Fitted with Phase Lock-loop Decoder

* FET Input Stage
* VARI-CAP diode tuning

Typical Specification:
Sensitivity'3y. volts

Stereo separation 30dbh
Supply required 20-30v at

MPA
P

Enjoy the quality of a magnetic cartridge with
your existing ceramic equipment using the new’
M.P.A. 30, a high quality pre-amplifier enabling
magnetic cartridges to be used where facilities
‘exist for the use of ceramic cartridges only.

It is provided with a standard DIN

input socket for ease of connection.

ed AFC Full instructions supplied.
urn pre-sets
ereo Indicator

=

ADD

;Frequency Response + 1dB 20H:z
20KHz. Sensitivity of inputs
1. Tape Input 100mV into 100K ohms
2 Radio Tuner 100mV into

A top quality stereo pre-amplifier
and tone control unit. The six
push-button selector switch pro-

. : y 100K ohms
vides a choice of inputs together 3 Magnetc P.U 3mV into
with two really effective filters for 50K ohms

high and low frequencies, plus tape  P-U. Input equalises 1o R1AA curve with,

output. 1dB from 2§)Hz to 20KHz
S Supply -- 20-35V at 20mA,

MK. 60 AUDIO KIT: Comprising - " 2 <om

2 x ALBO's. 1 x SPM80. 1 x D!mensions

BTMBO. 1 x PA100. 1 front pan:l'

and knobs. 1 Kit of parts to include
on/oft switch, neon indicator,
stereo headphone sockets plus
nstruction _ booklet. COMPLETE:
PRICE £34.90 plus 85p postage.
TEAK 60 AUDIO KIT:'
Comprising: Teak veneered cabinet
size 16%'‘x11%""x3% "7 other
parts include aluminium chassis,
heatsink and front panel
bracket plus back pane!
and appropriate sockets
ect. KIT PRICE £13.25
plus 85p
postage.

299mm x B9mm x

35mm,

The AL30A is a high quality

amps, cassette and cartrid
available comprising a PS1
7638, also for ste
SPECIFICATION:

® Output Power 10w
RMS.

ge pla

e,

. 4480:\‘ %

o,
W ?~7
output,

@ Freguency fesponse
604z 10 25KHx ~ 2ib.

“PATO00

£13.75

AL30A

10w R.M.S. AUDIO
AMPLIFIER MODULE

replacing our AL20 & 30. The versatility of its design
makes it ideal for record players, tape recorders, stereo

together with a transformer

/ @ load Impedance 8 to
Gohms.

@ Sensitivity 90mv for full

@ Oimensions 90 x 64 x 27mm

Postage & Packing add
.25p unless otherwise
shown. Add extra for
‘afrmail. Min. £1.00

125%

R PRICE

audio amplifier module The Stereo 30 comprises a complete stereo

pre-amplifier, power amplifiers and power supply. This,
with only the addition of a transformer or overwind will
produce a high quality audio unit suitable for use with a
wide range of inputs i.e. high quality ceramic pick-up,
stereo tuner, stereo tape deck etc. Simple to install,
capable of producing really first class results, this unitis
supplied with full instructions, black front panel knabs,
main switch, fuse and fuse bholder ana universal
mounting brackets enabling it to be installed in a record
plinth. cabinets of your own construction or the cabinet
available. ldeal for the beginner or the advanced
constructor who requires Hi-Fi performance with a
minimum of installation difficulty {can be installed in 30

Tins TRANSFORMER £3.25 plus 50p p & p
TEAK CASE £5.45 pius 70p p-& p

yers. A power supply is
reo. the pre-amp PA12.
. @ Supply 22 10 32 volts.
® (nput impedance 50K.

@ Tota) Harmonic Distortion
Less than .5% (Typically
3%,

@ Max. Heat Sink Temp
80°c.

25 W

‘Design Improvements” * Load — 3,4,8,

13mm.

Especially designed to a strict spectfication. Only the
finest components have been used and the latest
; sohd-state circuitry incorporated i this powerful little
© amplifier which should satisfy the most critical A.F
enthusiast

* Max Heat Sink temp 90C. * Frequency response
20Hz to 100KHz * Distortion better than 0.1 af 1TKHz »
Supply voltage 15-50v * Thermal Feedback x» Latest

Signal to noise ratio 80db * Overall size 63mm. 105mm.

N6 FE : NEW PA12 Stereo
; Pre-Amplifier com--

pletely redesigned

” £ : i [AL30A  Ampiifier

Madul Yered

atts (RMS)

F on/off
Balance, Bass and Treble controls. Complete’
Frequency Response 20Hz-20KMz" with tape output.

(—3d8). Bass and Treble rangs, m 70
) a

12dB. Input Impedence 1 meg ohm.
Input Sensitivity 300mV. Supply

Power supply for AL30A,
PA12, SAA50, ctc.

or 16 ohms *.

requirements 24V _5mA. Size 152mm
x 84mm x 33mm.

£4.35PS12

Stabilised Power Supply Type SPM80

SPM8O0 is especially designed to power 2 of the AL60 Amplifiers,

up to 15 watts (R.M.S.) per channel simultaneously. With the

addition of the Mains Transformer BMT80, the unit will provide

outputs of up to 1.5A at 35V. Size: 63mm. 105mm. 30mm.

Incorporating short circuit protection.

Transformer BMT80

'£5.30 + 86p postage £3 75
]

Input voltage 15-20v A.C. Output voltage 22-30v D.C.
Output current 800 mA Max. Size 60mm x 43mm x 26mm.
Transformer 7538 £3.20

P.O. BOX 6,
"'WARE,

, - L B HERTS.
18 BALDOCK ST., WARE, HERTS
OPEN 9 t0 5.30 Mon. / Sat.

SHOP
AT
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Fig. 2. Above: This is the track pattern for the ZB-8-IC used in this
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which need to be made in order more easily facilitate application.
Fig. 3. Below: Components in place on the board. Note that unlike our usual overlays, the tracks

are on the SAME side as the components.

3 e R R

A B Cc D E F G H 1 J K L _M
care it can be accommodated. In the
circuits which we are using we shall
not normally need the decimal point
on the display, but its connection may
as well be made just in case.

Before any experiments are started
then, it is advisable to solder all the
ICs and the display on to the board, so
that this does not have to be done
when it becomes cluttered by other
components. Since  each circuit
mounts on to pads which are isolated
unless other connections are made,
no harm is done by leaving an iC
soldered on to the board.
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It is for this reason, incidentally,
that it is not desirable to use CMOS
circuits in such a project, since the
protection diodes built into CMOS ICs
will operate only when the power
supplies are connected.

In the prototype, the lines running
round the edge of the Blob-board
were used for supplies, the outer line

vl 12

Fig. 4. To Right: The layout for the digital TTL
series. This is looking down at the device from
above. Usually, but NOT always power is
applied to pin 14 and pin 7 is earthed.

Fig. 5. Bottom: Positioning the ICs onto
Bjob-Board pads. Make usre the legs line up.

taken as the positive 5 V line, and the
inner as earth. It is quite convenient

‘also if the shorter lines running across

the board between each pair of IC
pads are also used as 1 and O lines as
well. The vertical lines at the centre of
the board may also be used. If a
stabilised 5 V supply is available for
operating the board then little else
needs to be done other than
connecting the power pack to the
lines at the edge of the board.

Stable lines

If a stabilised supply is not
available, however, a stabiliser should
be built on to these lines. A suitable
circuit is shown in Fig. 7 using a
BD131 and 2N697, both of which
are readily obtainable.

It is extremely important that TTL
circuits should not be operated at
voltages above 5.25 V AT ANY TIME,.
since the inputs to TTL circuits are to
the emitters of transistors, with the
bases connected to the positive
supply. If the inputs to the emitters
are earthed (at OV), too much current
will flow in the base-emitter junctions,
though if all the inputs are earthed,
over-voltage is much less likely to
cause much harm.

Led about the hoard

Above and below each mounting
pad there are several short pads
usually three horizontal and two
vertical, and these are very useful for
mounting components such as LEDs,
which are used to indicate the state, O

or 1, of any output. Note that on most

LEDs there is a flat portion of the
plastic case near the leadout wires
which indicates which leadout wire is

PIN 14 PIN 8
aannmnnd
wark > TOP

PUUTUTUU u\

PIN 1 PIN 7

6C 6F
7C 7F
8C 8F
ac oF
10C 10F
11C 1F
12¢ 12F
13C 13F

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977



HOW 1T WORKS

The action of the circuit is as follows. The
connection of the lk resistor between the
collector and the base of the BDI31
normally ensures that the BDI131 remains
conducting, but the 4.3 V zener diode ZD1
will set the voltage at the base of the 2N697
at about 4.3 volts less than the voltage at the
emitter of the BD131. The 2N697 will start to
conduct when its base voltage is approxi-
mately 0.6 V positive to its emitter voltage,
that is when the emitter of the BD131 is at
about 4.9 V positive.

An increased voltage here will cause more
current to flow in the 2N697 (each 80 mV
increase of voltage at the base of a
conducting transistor causes the collector
current to rise tenfold), drawing current
through the 1k  resistor and therefore
lowering the voltage at the base and emitter
‘of the BDI3l; in this way the circuit
stabilises at about 49 — 5.0 V. The second
zener diode, ZD2 is a 5.6 V type which is a
safety measure should the BD131 ever fail to
a short circuit. In the event of such failure,
ZD2 could absorb the extra current until the
power supply fuse melted. If a battery is
used as a source, a 500 mA fuse should be
included.

~ +Ve UNKEGULATED

the cathode. Since we are using the
LEDs to light on a ""1"" state, the
cathode of each LED is connected to
earth, and the anode through a
limiting resistor to the |C output. This
resistor value is higher than we would
normally use, but suits this applica-
tion, as we do not want the LEDs to
draw too much current from the IC
outputs. When we come to use the
display, we shall also use large value
limiting resistors.

With ali the ICs mounted in place,
we are ready to start our work on
Digital Electronics By Experiment
series, with the first set of experiments
in next month’s issue.

Fig. 6. Identifying led connections has
caused many a paralysed moment of doubt-
look for the flat bit, if there’s one present
_then your problems are over.

L h
O
2N697
+5V REGULATED
& —0
ZD1 e
V3 {,4, . METAL FACE
b
ZD2 a4 § BD131
5V6 r
R2
270R
%W 11
—Ve —Ve
O 'e) be e
Fig. 7. Above: Circuit diagram for a
suggested power supply to run the experi-
ments, and, Fig. 8., below, a layour to build
this circuit onto the board itself.
1 L
FLAT —_—' ;
PORTION [:-:
o=l L
- o | =

s
@

REG.

UNREG.

Note: Only the essential basic
components are listed here. For
various additional suggested experi-
ments, additional resistors and
capacitors will be needed; these
values will be critical.

SEMICONDUCTORS
1xSN7414N

1 x SN7400N
2xSN7476N

1 x SN7494N

1 x SN7490N

1 xSN7447N

1 x 747 Display

PARTS LIST

COMPONENTS NEEDED
FOR THE SERIES

OTHER COMPONENTS
1x0.1uF
1x 1.0uF
1 x 10uF
1 x 100uF
1 x 680uF
1 x 1000ufF
All the above 10V working, or more.
10 x 470R resistors, 0.125W or more
6 Miniature push-button switches
(Sintel)
5 metres of single-core wire

STABIL!SER COMPONENTS
1 x 2N697

1 xBD131

1 x 4V3 Zener Diode

1 x 5V6 Zener Diode

1 x270R 0.5W

1 x 1k, 0.5W

BOARD
1 ZB-8-I1C Blob-Board

For a few applications in later parts of
this series, a silicon NPN transistor
may be used as an alternative to some
long stretches of wiring (to connect a

“reset terminal on a counter). For this
“application, any working smail signal

type is suitable.

e
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IN THE EARLY DAYS of electronics a
soldering iron was something you
heated on a gas ring, happily those
days are long gone (at least we hope
ET! read~rs have stopped!); this was
when a breadboard was really a

breadboard . . . the modern
equivalent bears as much resemb-
lance as Concorde does to the Wright
Brothers’ first machine. There are
four basic types of iron that are
commonly used in electronics.

1. Continuous heat

2. Temperature controlled

3. Quick heat

4. Rechargeable

Each of these types has particular
usage and characteristics, and the
correct iron must be picked for the
job, not much use havinga 240V iron
in the middle of a field where you
need a rechargeable iron (providing
it's got a charge!).

Most irons consist of three basic
parts, the handle, a heating element
and a bit. The heating element can
operate off a voltage in the range
OV5 to 250V, also the heating power
(measured in watts) can vary from
50W to 300W. The bit can come in
dozens of shapes, sizes and finishes
— each particular one being correct
for different jobs. Obviously no
manufacturer makes a 300W ' inch
diameter iron with a '8 inch triangu-
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lar gold plated bit, but the variety is
endless. We hope that you can find
the perfect iron(s) for your own use
after reading this article.

Without soldering irons, the elec-
tronics industry would collapse
overnight, in order to prevent this,
dozens of irons are produced by a
multitude of firms. Why do we need
them? Simple, until some bright
spark can come up with a conductive
glue — that can be used and
dissolved at room temperature — we
have to use solder, and to use solder
we need a source of high tempera-
ture. Solder used in electrical con-
nections is an alloy of tin and lead.
Tin when pure melts at 327°C and
can be ‘plastic’ from 183°C when
impure. Lead melts at 232~C when
pure and can be 'plastic’ from 183°C
also. Any movement during the
‘plastic” stage will result in a faulty
joint, therefore both metals are
unsuitable on their own. However,
when they are mixed we get a
different set of characteristics and the
melting temperature is lower than for
the pure metals, also the ‘plastic’
region changes. When the mixture is
63% tin and 37% lead the 'plastic’
region disappears, and the solder
changes from solid to liquid at
precisely 183°C. In practice a small
‘plastic’ region is desirable, so 60%

tin to 40% lead (60/40) is used for
virtually all electronic solder — this
has a ‘plastic’ range of about 5°C,
and means that the chance of moving
a joint, while in the ‘plastic’ state is
quite small.

Flux

So armed with 60/40 solder and a
soldering iron, we can join leads
together . . . or can we? Not quite, all
metals are covered with an oxide film
which prevents the solder fusing with
the metal. This film is formed virtually
instantaneously, on contact with
atmospheric oxygen, so cleaning
leads before soldering will not help.
For a reliable low resistance joint, this
oxide must be removed by a flux
during the soldering. Electrical flux is
made of wood or gum resin, with a
small quantity of activator. The
molten resin wets the solder and the
metal, and the activator dissolves the
oxide present, enabling the solder to
flow freely and form a molecular
bond, with the metal.

Modern solders have the correct
flux in the stripes (like toothpaste); the
most common type uses 5 resin cores.
No additional flux i$ required when
this type of solder is used, any excess
hardens on the surface of the joint.
Acidic flux must NEVER be used on
electronic equipment, as it will
corrode the component leads and pcb
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tracks. Also the use of any solder/
flux combination other than normal,
will void any component, kit or
equipment guarantee.

A Bit About Bits

Virtually all bits are made from
copper, to provide maximum heat
transfer from element to tip. However
because pure copper does not last very
long, when used as a bit, various
coatings are available to prolong its
useful life. Nickel or chromium is used
to coat the body of most bits, this
stops the molten solder ‘running
back’ over the whole bit, and helps
prevent oxidation. Pure iron can also
be used on the tip of bits to give a very
long life.

Copper bits have the advantages of
low initial cost, and give the best
solder flow — but need to be filed
back into shape at fairly frequent
intervals. lron coated bits must
NEVER be filed, as this will destroy
their coating, and should be wiped on
a damp sponge when hot to remove
excess solder. The actual shape of the
tip is important and five types are
common:

1. Single Chisel, this is the
standard shape which can be used for
most applications. Provides maxi-
mum accessibility and visibility, is
available in most sizes.

2. Tapered Chisel, is the standard

shape on a reduced tip size, the taper
provides maximum heat transfer to
the tip.

3. Double Chisel, has two faces
with an included angle of usually 80°.
Intended to allow simultaneous
contact with component lead and pcb
track.

4. Tapered Double Chisel, for pcb
work on small sizes, gives maximum
heat transfer in confined spaces.

5. Screwdriver, is a double faced
bit with small included angle, used for
tags and awkward locations.

Continuous Heat Irons

The most common soldering iron is
the continuous heat type, mainly
because they are the easiest to make
and hence the cheapest! They usually
consist of an element of resistance
wire, in an insulated barrel, onto
which the bit either slips over or into,
although some brands have a screw-
in bit. They are manufactured in
wattages from 5W to 250W, but for
general use the ones in the 15W to
30W range are commonly used.
These irons are left running contin-
uously, and as a result tend to wear
out bits quite rapidly, and can often
provide too much heat (if not used

regularly during a session).

Voltages available range from 6Vto

'240C AC/DC, although most irons

used in the home are 240V, low

Key to heading
photographs
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Photo 7: Top to hottom, Greenwood Electron-
ics Oryx 50, Weller WP60D and Light
Soldering Developments TG50. All these irons
are temperature controlled.

Photo 2: Light Soldering Developments,
Conqueror iron complete with stand and spare
bits.

Photo 3: Top to bottom, Adcola K2000 series,
Greenwood Electronics Oryx 30 and Antex
X25. These irons are all continuous heat types
in the 25W to 30W range. 7

Photo 4: Top to bottom, Antex CX, S&R
Brewster Type 1, Antex C, Adamin 15 and Oryx
9. These irons are continuous heat types in the
range 8W3 to 18W.

Photo 5: Wah! Isotip Quick charge iron,
distributed by Greenwood Electronics. Rechar-
geable, cordless iron for field and bench use.

Photo 6: Scope Cordless, distributed by A.G.B.
Southern Cross, rechargeable gun type.

Photo 7: Solder and desoldering braid in
various sizes, available from Adcola, Multicore
and Light Soldering Developments. -

Photo 8: Top to bottom, Ersa Sprint from
Greenwood Electronics, Scope Miniscope and
Superspeed fboth from A. G. B. Southern
Cross). These three are instant heat types with
built in triggers or switches.
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voltage operation via a transformer
has the advantage of much higher
safety. Most people find the conti-
nuous heat type of iron satisfactory for
general hobby work.

Temperature Gontrolled Irons

These irons are about twice the
price (at least) of the common
continuous type, but worth every
penny! They are commonly used on
production lines, where their advan-
tages can save large sums in
preventing component replacement
— due to overheating or bad joints.
Basically they maintain a set,
optimum, temperature all the time
they are on.

There are three basic methods
employed to keep irons at a fixed
temperature. Weller use the Curie
effect in magnetic materials to
interrupt the supply to the element.
When a ferromagnetic material is
heated above its Curie point it stops
being magnetic, for nickel this
temperature is 360° C and foriron itis
727°C. On the same sort of principle
as mixing tin and lead to obtain a new
characteristic, a specific Curie point
can be obtained by mixing ferromag-
netic materials.

On the Weller iron a different bit is
required for each temperature, when
cold a small piece of ferromagnetic
material (called the sensor by Weller)
attracts a magnet. This magnet is
connected via a spring to-a switch in
the elements supply lead. When the
iron reaches operating temperature,
the sensor forgets that it is magnetic
and the magnet pulls away —
switching off the element, the sensor
cools down and becomes magnetic
again, attracts the magnet . . .

The only drawback is that a
different bit must be used for each
specific temperature, although you do
know exactly what temperature you
are getting. Also because the bits are
rather special they are more expensive
than normal.

The second common method used
in temperature controlled irons is a
mechanical thermostat. This method
is used by Greenwood Electronics and
Light Soldering Developments in
their Oryx 50 and TC50 respectively.
Both operate on the expansion of a
sensor which operates a switch, the
big advantage over the Curie system
is that the temperature can be altered
easily. In fact both irons can have their
temperatures altered whilst in use, the
disadvantage is that without some
form of measurement instrument, you
can't tell the exact operating tem-
perature.

The third and most sophisticated
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(1) Mixed Symbols/(2) Lines .05/(3) Pads/(4) Fish Plates and

Connectors/(5) 4 Lead and 3 Lead and Pads/(6) DlLs/(7)

Bends 90

061-480 2179
ETCH RESIST TRANSFER KIT |

Complete kit 13 sheets, 6'' x 4"’

P.C.B. TRANSFERS

46a LOWFIELD ROAD, STOCKPORT, CHESHIRE

and 130°/(8) 8-10-12 T.0.5 Cans/(9) Edge

E. R. NICHOLLS

Connectors. 15 (10) Edge Connectors .1/(ll) Lines .02/(12)

With all Symbols for Direct Application to P.C. Board,
Bends .02/(13) Quad In Line.

Individual Sheets

CIRCUIT LAYOUT TRANSFERS SIZE 2
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‘ MW@ H\W{(l}”% ERAET 1 -a wilmslow

MORE | W Audio
"POUNDS- | THE firm for speakers!
AND BRING COLOUR e B e et e o

TO YOUR TV GAMES .. i, Ry

with the new Telecraft COLOUR ENCODER | | ATC ® AUDAX ® BAKER @ BOWERS & WILKINS
teaturing: 3 direct interface with the AY-3-8500 ¢ choice of ® CASTLE @ CELESTION @ CHARTWELL @
differently-coloured ball, bats, frame and background COLES @ DALESFORD @ DECCA @ EM| @ EAGLE
# vision modulator ¥ perfect picture ® ELAC @ FANE @ GAUSS @ GOODMANS @
3¢ fully built and tested, easy 1o install HELME® |.M.F. ® ISOPHON @ JR @ JORDAN
This remarkably low-cost quality product is available ex-stock WATTS @ KEF @ LEAK @ LOWTHER @
- g : Fg McKENZ!E @ MONITOR AUDIO @ PEERLESS @
for just £6.60. A very easy-to-build colour TV game kit is also
available at £16.50: this comprises printed circuit board RADFORD @ RAM @ RICHARD ALLAN @ SEAS @
AY-3-8500i.c., clock generator, colour encoder, I TANNOY @ VIDEOTONE @ WHARFEDALE
modulator and associated components (kit less i.c. £11.00)
Note that we do not supply switches, controls or wire,

Atso: S A S B0 ek 5 50 AV 5 8550 1. 8,50 WILMSLOW AUDIO Dept. ETI

Prices include VAT, postage and packing.

SWAN WORKS, BANK SQUARE, WILMSLOW,

TELECRAFT " CHESHIRE, SK9 1HF

53 Warwick Road, New Barnet, Herts EN5 5EQ. Discount HiFi, etc., at 5 Swan Street and 10 Swan
Telephone: 01-440 7033 Street

) .Personal Callers and Trade Enquiries welcome TEL: WILMSLOW 29599 FOR SPEAKERS
'Cheques and Postal Orders to be made payable to ‘Telecraft’ WILMSLOW 26213 FOR HIFI
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~ Blob-Board for Digital
Electronics by Experiment

Mr. Blob says “The Technique of inserting components on one side of a board and soldering
on the other is done for reasons which are now completely out of date;
Namely this technique was established originally because heavy and bulky
components were used. This no longer applies and has big disadvantages, the
circuit is impossible to follow unless the board is continually turned over to
inspect each side, its difficult to work on both sides of the board and
soldering basically needs three hands. A common fault is to mount both
leadout wires on the same tract.

Blob-Boards give you the modern, low cost, easy way to build circuits.
Blob-Boards are roller tinned circuit boards on which each roller tinned
copper track is identified by the letter and or number system. Simply tin the
end of the component, butt the component lead against the roller tinned
track, apply a blob of solder and the component is blobbed into place.-All
construction is from one side, component location could not be simpler,
soldering is much easier, sub-circuits can be tested, then assembled together,
the plain side of the Blob-Board is free and so the Blob-Board can be
mounted flush on case walls. And they can be re-used, simply apply a
soldering iron to the Blob and remove the component.”

Now start Digital Electronics by Experiment

No need to lose your way round a circuit board that needs a layout drawing — Blob-Boards make construction easy.
Blob-Boards have numbered tracks that make layout drawing out of date, the tinning ensures easy soldering, and the
tracks don’t strip off when you unsolder components. Biobbing components on to the tracks (no holes, no drilling)
makes layout easy to follow. Use the 8-1C board for ‘Digital Electronics by Experiment’ in this issue, but remember
that we have “A Blob for every job”

=

e 3

e
o

e

“ZBV'" Range ‘'ZBD' Range “ZBIC" Range

All in packs of 3 only

VAl 0.1” 0.15"" Pack “p” 1c” 0.1" Pack
Range Pitch Pitch of 3 Range Range Pitch of 3

25" x 56" ZB1V ZB1V5 0.85 3.6 x 24" 45" x 3" ZB11C 0.95
25" x3.75" ZB2v ZB2V5 0.62 24" x 7.3" . 48" x 3.2” SB21C 1.01
3.75" x 5" ZB3 ZB3v5 1.19 49" x 7.3" . 475" x 7.5" ZB41C 2.18
10" x 6" ZB4vV ZB4V5 3.83 9" x 7.5” . 9.5" x 7.5 ZBB1C 4.31

Please add 20p Postage + VAT to all Orders

P.B. Electronics (Scotland) Ltd.,
57 High Street, Saffron Walden, Essex. CB10 TAA
Tel. Saffron Walden (0799) 22876
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Ouen The Most Gompiete ~ TRANSFORMERS )
ELEGTRONIG Panel Moeters, Bridge Rectifiers, Power Supply Units
ters - Semi Conductors - Timers - Safebloc
STOPWATGH e & Sub Mini e 50 VOLT Pn 22[?-24OV)
with Built-in Memory Calculator Vot ol il o e e
3 amps  No. Am Ref. N
olyp2— 3-0-3 200 238 1.95 55 psi petaNa; ™ & L
Net Time — Times Relays & Accumulates 0-6,0-6 1A1a 212 260 55| 92 102 3200 %10
10 103 4.20 85
Totals — Great for Team Races . . . 9-0-9 100 13.1.85 40} 54 104 610 100
GLAP 1— 09.0.9 330 330235 1.95 40 3 0 105 7.85 100
Times any LAP segment and Final Time — 0-8-9.0-8-9 500 500 207 2.35 .55 22 - g
y g = 40 106 9.80 1.10
Perfect for Gar, Boat & Horse Races . . . SIFLAE.  [eobug 5% dfes ran] D0 107 JaeE i
L o160ty ooz ies wlgio . 1l Mm%
. ¥ & Time Outs Simultan- 20-12.0.12.20  700(DC) 221 3.10 .70 S0 400
g 0-15-20,0-15-20 1A 1A 206 4.20 .85 ] 60 VOLY 'Pr 220-240V)
@STANDARD - 0-15.27.0-15-27 500 500 203 3.65 .70 | Sec 0-24-30-40-48-60V
Wmes Dash Races . 0-15-27.0-15-27 1A 1A 204 4.75 85 - Price
. Amps Ref. No. £ P&P
for Trainers. and ]
Sports Fans. The Remarkable CASID ST 12 AND/OR 24 VOLT O 2 340 70
anly £24.90, complete with clip-on sun Pri 220-240 Volts 10 126 4.65 85
hood wrist Amps Price 24¢) 127 6.50 1.00
ol mm: iv ST-II?ny.mh' d. ts piatol gri p2v: "2av  [Refi 5 gR&E o 123 gas! o
e Casi in your hand. Its pistol grip puts 05 25 111 195 55 20 123 1128 130
a positive response controls at fingertip command.
. " 10 05 213 2.30 70 50 40 11.80 130
Just s:‘lscl Ihe Stopwatch Mode to clock time with 5 1 71 290 70 60 120 14.75 140
tnth of & second accuracy. 3 .
The displsy hyphenates Hours Minutes [ g 2 18 3.75 70 AUTO TRANSFORMERS
Saconds [ | Tenths of a Second. [T dossn't matler g 2 1(7)3 :gg . (8)8 Input/ Output Tapped 0-115-210-240V
whether you are a referse or a spectator. you are ol 5 i53) 150 VA Price
leeping tabs on time with pratessional pracision. b Jé 3.85 ] 80 (Watts) Ref.No. ¢ P&P
hw. I3  world of difference bolwml;]ull wiiching [ NN BNN SNR NN SME MR o5 g i glzg & ;(5) 1(‘3 ggg ;8
aclion and being a part of it. With the nll new i L .
Casio ST-1 you are part of it. I []Yes. Send me . .. CASIO ST-1 %8 }g 1;3 ::-;g } gg ‘150 B 4r f.as 85
The large. gresn lluorescen Digitran display atfords 3 nput/ Quiput Tapped
geater battery life. Casio’s ST-1 comes compiete At only 224-90 I 60 30 228 22.90 160 0 115-210-220-240V
with a swapon snshade. And the solid state l 30 VOLT Pri 220-240V) 300 86 7.1s 100
dectronic technology is not aftected by humidity. So Name........... . I Sec. 0-12-15-20-24-30V 500 67 10.75 130
tat from the swim meet 10 the outdoor track meet. I Price 1000 84 17.00 440
e unit will keep perfact. split second tims. Address. . .... . . I Amps RefNo.; £ P&P Also 1500 - 2000 J000OVA
The ST-1is more than a stopwalch. Just look at the I 05 112 " 245 " .70 MAINS ISOLATING (Centre Tapped
keyboard. The “TM" key is a lime entry that lets you I 10 79 3.05 70 & Screened)
m'r;puu 1il=| avlrlnlﬂs. dnﬂlarmin- :nurly wapes, . 20 3 4.80 '85 Pu 120240 Sec 120 740V
cost per job completed, and so much more. W32 Q@ o T oo 3 . VA Price
compiete 4-key memory calculator with an add ALL I o 20 S;Bor 100 {Watts) Ref. No. £ " P&P
. PAICES INC. VAT AND P&P 40 21 6.85 1.00
m/discount percent key. a square root key and l [Mail Order Only) 50 51 775 100 60 149 5.75 85
independent clear and clear all keys. Commonsense " s 60 17 9550 100 100 159 SA0 u00
ﬂ,:inic ||°1m Jots you enter figuras just as you l AE for Brochurs — Exporl Inquiries Invited 8 00 88 1135 130 5(5)8 151 10.30 110
wouid write them down on paper. 10 . 152 11.95 130
Added features: @ Snapon smake groy plaslic l KRAMER & GO. | 3 SCS:TAL(:'S: %0 1.30 350 153 14.45 140
keybosrd cover to prevent accidental key entry white 9 Detober Place P 1000 166 35.00 300
slpwatch mode is operaiive @ Security wrist Holders Hill Road I Pl dd VAT at 8
tnyard @ Scratch prool, rust proof. exira durable I London NW4 1EJ Barcl] efsz a 1\:.\ ral : " 54a Mortimer Street
Lun metal colour housing designed to take those hard Telex: Kramer K7 I arclaycar :\/’;‘]lalﬁ‘:ss aclliies BA'nIs Herne Bay, Kent
ocks. Snap-on display sunshade. Tel. 01-203 2473 ‘Herne Bay 64586
Trade and Education Welcome Y
o om s om o om mm | —

YES HERE IT IS THE CROFTON EXPANDABLE
V.D.U/MACRO COMPUTER THAT REALLY WORKS!!
With so many features it will meet your requirements

Look at these features
Rock Steady Pictures

Crystal Controlled

Expandable Number of Lines
Telephone Interface

Tape Programmable

Software Available

Ideal for Education

Expandabie Memory

Games and Things on Tape
Ready-Built or in Kit Form

Video or UHF Output

Selectable Flashing Characters
Forward and Reverse Typing Mode
Repeat Facility

Tab Key

* Automatic Tape Stop/Start

COME ALONG AND
PLAY MASTERMIND ON OUR DEMONSTRATION MODEL or S.A.E. FOR INFORMATION

CROFTON ELECTRONICS LIMITED
35 Grosvenor Road, Twickenham, Middlesex - 01-8911923

o

T

*
*
*
*
*
*
*
*
*
k.
*
*
*
*
*
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ETI DATA SHEET=

570/571 DUAL COMPANDOR

The 570/571 is a versatile low cost
dual gain control circuit in which either
channel may be used as a dynamic range
compressor or expandor. Each channel
has a full wave rectifier to detect the
average value of the signal; a linearized,
temperature compensated variable gain
cell; and an operational amplifier.

Circuit description

The 570/571 compandor building
blocks, as shown in the block diagram,
are a full wave rectifier, a variable gain
cell, an operational amplifier and a bias
system.

The full wave rectifier rectifies “the
input current which flows from the
rectifier input, to an internal. summing
node which is biased at Vqg¢. The rectifier
current is averaged on an external filter
capacitor tied to the Cgger terminal and
the average value of the input current
controls the gain of the variable gain cell.
The gain will thus be proportional to the
average value of the input signal for
capacitively coupled voltage inputs.

The speed with which gain changes to
follow changes in input signal levels is
determined by the rectifier filter capaci-
tor. A small capacitor will yield rapid
response but will not fully filter low
frequency signals. Any ripple on the gain
control signal will modulate the signal
passing through the variable gain cell. In
an expandor or compressor application,
this would lead to third harmonic
distortion, so there is a tradeoff to be
made between fast attack and decay
times, and distortion.

A compensation scheme built into the
AG cell compensates for temperature,
and cancels out odd harmonic distortion.
The only distortion which remains is even
harmonics, and they exist only because of

Features

@ Complete compressor and expandor.
@® Temperature compensated

@ Greater than 110dB dynamic range
@ Operates down to 6Vdc

@ System levels adjustable

@ Distortion may be trimmed out

Applications
Telephone subscriber compandor
High level limiter

Low level expandor — noise gate
Dynamic noise reduction systems
Voltage controlled amplifier
Dynamic controlled amplifier
Dynamic filters

Rect. Cap 1 {1 [76] Rect. Cap 2
Rect n 1 [2] [15] Rect. 1n 2
a6 ceit1n 13 ] [13] 56 cein 2
ono [4] 73] vee
v, n 1[5 ] [12] inv. in 2
Res. R, 1[6 ] [17] Res. R, 2
output 1[7] [16] outpur 2
THD Trim 18] [5] ™D Tom 2

BLOCK DIAGRAM

THD TRIM T

102

’ R2 20K sl
8G IN Oemmm—AAA—— gain coll
R1 10K
RECT IN O————AAA——1  RECTIFIER
lnem CAP

output

internal offset voltages. The THD trim
terminal provides a means for nulling the
internal offsets for low distortion opera-
tion.

The operational amplifier (which is
internally compensated) has the non-in-
verting input tied to Vgg, and the
inverting input connected to the AG cell
output as well as brought out externally.
A resistor, Rj, is brought out from the
summing node and allows compressor or

BASIC EXPANDOR

Vour

%)
T
I

Crect

Figure 1

" should be
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expandor gain to be determined only by
internal components. The output stage
is capable of =20mA output current. This
allows a + 13dBm (3V5 rms) output into
a 300 ohm load which, with a series.

resistor and proper transformer, can
result in + 13dBm with a 600ohm
output impedance.
Basic expandor

Figure 1 shows how the circuit would
be hooked up for use as an expandor.
Both the rectifier and A G cell inputs are
tied to V,y so that the gain is proportional
to the average value of V|y. Thus, when
V,y falls 6dB, the gain drops 6dB and the
output drops 12dB.

The maximum input that can be
handled by the circuit in Figure 1 is a
peak of 3V. The rectifier input current
limited to 1 = 3V/R, =
3V/10K = 300uA. The AG cell input
current should be limited.to 1 = 2V8/R,
= 2V8/20K = 140.A. If it is necessary
to handle larger input voltages than 0—
+2V8 peak, external resistors should be
placed in series with R, and R, to limit
the input current to the preceding values.

The output of the expandor is biased
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570/571

CONTINUED _

up to 3V by the dc gain provided.by R,
and R;. The output will bias up to the
values shown in the following equation.
For supply voltages higher than 6V, R,
can be shunted with an external resistor
to bias the output up to %2V,.

To obtain the largest dynamic range
out of this circuit, the rectifier input
should always be as large as possible
(subject to the *300pA- peak current
restiction).

Basic Gompressor

Figure 2 shows how to use the
NEB70/571 as a compressor. It is just
an expandor in the feedback loop of an op
amp. If the input rises 6dB, the output
can rise only 3db. This is so because the
3dB increase in output level produces a
3dB increase in gain in the AG cell,
yielding a 6dB increase in feedback
current to the summing node.

The same restrictions as to rectifier
and AG cell maximum input current still
hold, which place a limit on the maximum
compressor output. As in the expandor,
‘the rectifier and AG cell inputs could be
made common to save a capacitor, but
low level tracking accuracy would suffer.
Since there is no dc feedback path
around the op amp through the AG cell,
one must be provided externally. The pair
of resistors Rpe and the capacitor Cpc
must be provided.

Absolute Maximum Ratings

Vee  18Vdc (571)
Vee 24 Vdc (570)

Ta —40to + 70° C
P, 400 mW

R, CF1

AG —NW—“—

Vour
—C

i_ Figure 2

For the largest dynamic range, the
compressor output should be as large as
possible so that the rectifier input is as
large as possible (subject to the = 300pA
peak current restriction). |f the input
signal is small, a large output can be
produced by reducing R;, with the

attendant decrease in input impedance,
or by increasing R, or R,. It wouid be
best to increase R, rather than R, so that
the rectifier input current is not reduced.

Distortion Trim

Distortion can be produced by voltage
offsets in the AG cell. The distortion is
mainly even harmonics, and drops with
decreasing input signal (input signal
meaning the current into the AG cell). The
THD trim terminal provides a means for
trimming out the offset voltages and thus
trimming out the distrotion. The circuit
shown in Figure 3 is suitable, as wouid be
any other capable of delivering '30pA
into a 1000hm resistor tied to 1V8.

THD TRIM NETWORK

Vee

To THD Trim

Figure 3

The Signetics 570 and 570 and 571
are due to be available shortly, for further
details contact Mullard Ltd, Mullard
House, Torrington Place, London WC1E
7HD.

® 24-hour Clock

® High quality white ABS Case

® Push-button Mode Selection

& Sleep delay Control

® |l'uminated Clock and Radio Scale
® Alarm with Buzzer and/or Music

a A Chrome Control Knobs

® Guaranteed for one year

SPECIAL OFFER
FOR READERS

8 AM/FM Radio Alarm Clock (SC 220-240V only)

® Complies with BS415 (1972) Safety Requirements
® Each Unit full inspected before despatch

*See our extra special offer on special offer pages.
Please send cheque or postal order to:

D&D POWER SUPPLY CO. LTD.

G, discounts are allowed on
S many purchases; Access
P and Barclaycard orders
= are accepted,
PLUS FREE POSTAGE
! on all CW.Q. mail orders in"
’ UP-DATED 4th EDITION UK. over £2.00 list value

THE OPEN DOOR

TO QUALITY

tlectrovalue Catalogue No. 8
(Issue 4 up-dated) offers items |-
from advanced opto-electronic
components to humble (but
essential) washers. Many
things listed are very difficult
to obtain elsewhere. The
Company’s own computer is
programmed to|

expedite delivery

and maintain customer| "
satisfaction. Attractive

s
et
e
oy

fexcluding VAT). If under,

Prices stabilised minimum
3-month periods

I add 15p handling charge’
I

144 pages, 40p

Post paid. inc.
refund voucher for 40p

All communications

gham address. Dept.

ELECTROVALUE LTD

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB. Tel. Egham 36803,
Telox 26447S. Shop 9-8.30, 9-1 pm Sats. NORTHERN BRANCH: 680 Bumage Lane, Burnage.
Manchester M19 1NA, Tetl. (061) 432 4945, Shop 9-5.30 pm, 1 pm Sats.

Elease to Head Office,
3

79 LOWFIELD STREET, DARTFORD, KENT 1.5

Please allow 10-14 days for delivery
Callers welcome Monday-Friday 9-5, Saturday 9-1
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I8 watts of power at 240 v. straight to

MINIATURE

o0LDERING [RON

IDEAL for HOBBYor TRADE

SAFE: Complies with Consumer
Protection Regulations BS No.3456 2/14

The @q@w@ has a new
method of bit-securing (pat. pending)

PRICES: (including VAT and P and P)
IRONS £370¢ach. BITS 41p ea:h

(Bit type 20 fitted as standard).

and a built-in suspension hook. 7
All parts are very easily replaced. %
Insulation tested at 1500 V. ac. a
BIT SIZES: &
19 1-5mm) 20 (3-0 mm) £
2| (45mm) 22 (6-0 mm) £
2
(/]
<

Cheques/P.Orders to Manufacturers and Distributors :

S.«R.BREWSTER

86-88 UNION ST - PLYMOUTH el
Iradde Enguiries Welcome ;

IS

YOU CANNOT SKI

OUR
SLOPES

But VERO SLOPING FRONT CASES do make
attractive housings for many projects.

They are available in two sizes, made from high quality,
two tone plastic, with anodised aluminium front panels.
Both cases have integral circuit board fixing points in the
base.

See them at your locat electronics shop and judge for
yourselif.

Send for our booklet which describes Veroboard, Plain board,
DIP board, Pins, Tools, Plastic boxes etc. S.A.E. 7° x 97 plus 10p
to:~

VERO ELECTRONICS LTD. RETAIL DEPT.
INDUSTRIAL ESTATE, CHANDLERS FORD. HANTS. SO5 3ZR.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977

LIKE
HUNDREDS OF
NEW DORAM
KITAND
COMPONENT
IDEASFREE?

\D‘N-ll

l:::.7.' 29

Doram’s new catalogue is one of the great
events of the electronic year, 64 pages of newideas
in construction kits, capacitors, resistors, semi-
conductors, wires and cables, transformers, plugs
and sockets, hardware, indicators, switches, radio
equipment, tools and test equipment, audio
equipment, books. All top quality and terrific value
because you can depend on Doram.

DOorAmM

TAKE THE SHORT CUT.

Yes, please rush my free copy of the new
i Doram catalogue. lenclose 20p to cover i
1 postand packing. l
1 Name l
= Address :
| § Postto: . -1
1. evioe
1 Doram Electronics Ltd., PO Box TR8, I

Wellington Road Estate, Wellington Bridge, Leeds L S12 2UF

L------__-_---_---J
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FAST SERVICE

SINTEL - KITS

We guarantee that Talaphone Orders for goads in stock, received by 4.15 p.m
(Mon-Fri) will be despatched an the same day by 1st Class Post (some heavy items by parcel post) and
our stocking is good. Private customers should telsphone and pay by giving their Access or Barclaycard
number, with @ mimimum arder value ol £5. 0

icial arders. no minimum.

" ANNOUNCEMENT

FURTHER INFORMATIDN ON Z80 COMPUTER SYSTEMS AVAILABLE SOON FROM
SINTEL

We will be offering two ditferent packages. The first system, the RESEARCH MACHINES 3802,
will be available built and tested and also in kit farm. This 15 a fully indapendent computer system
when used in conjunction with a television and cassette recorder

The second system, the RESEARCH MACHINES 280Z, will be available in uncased kit form, with
a-law cost keyboard. The RESEARCH MACHINES 280Z 15 designed to set a new low in computer
system pricing and it will bnng a full computer system within reach of many more private computer
emhusiasts. '

(These computers are designed and manufactured in Oxford by SINTEL S parent company
RESEARCH MACHINES LIMITED. and will be sold through SINTEL)

RESEARCH MACHINES 380Z will have the following specifications: BUILT-IN VDU: The 3807
has a UHF output which plugs into the aerial socket of a dified 1elevision
The TV screen will then display 24 rows of 40 characters {960 characters). The unit can display the
128 character IS07 set. including upper and lowsr case ASCI1. VDU GRAPHICS: The 3807 can
dispiay graphics on the TV screen on a matrx of 80 (horizontal) x 72 (vertical). Graphics and
alphanumeric characters can be intermixed. INPUT: Vary high quality. robust keyboard with ASR-33
standard layout, CASSETTE INVTERFACE CUTS. Kansas City standard, 300 bits per
secand. CPU SPEC: ZBO Microprocessor. Fully butfered bus. RANDOM ACCESS MEMORY 4K
bytes dynamic RAM minimum. The system can accommodate up to 32K bytes without adding any
memory PCBs. Using a page select mode. tha computer memory can be expanded
indefinitely. FIRMWARE (This means sofiware supphied and available at Switch-On, in ROM,
otherwise known as the MONITOR). MONITOR COMMANDS: List Memory, Madity Memary, Load
From Cassette, Dump On Cassette, Singte Step ‘Trace’. Go Yo User Programme, Breakpoint,
etc. SOFTWARE: We Will Be Offering: Extended Monitor. Various Basics, Text Editar with both a
sequental and immediate nfode. Machine Language Graphics Subroutines, Games Packages,
Resident Assembler. HARDWARE CONFIGURATION: Computer is house in an instrument case
with power supply. and a {01 of room for expansion. Keyboard is in a separate case All connections
between units are made with unpluggable connections

RESEARCH MACHINES 2802

An exciting new low-cast computer using the Z80 microprocessor. suitable for amateur use or as a
professional Engineer's Computer Devalopment Xit. RESEARCH MACHINES 2B0Z features optional
power supply. a law cast keyboard, VDU UHF output providing an ASCl) alphanumeric display on a
domestic television, cassette interface and a reasonable amount of random access memory. This
system ofters exceptional value for money It will cost somewhere between the price of a
Manufacturer's Deveiopment Kit using hex display and keyboard. and a tully cased computer system
Each character position on the VDU 15 written in 10 and can be read by the CPU as a memary location
This means that the VOU is sofware controlied and can be programmed to operate in any made,
\ncluding page made. scrolied, immediate made editing. or fully addressable cursor. The whote VDU
can be filled with new data in less than 10mSecs! Screen refreshing does not use any of the 280's
time

Because of the high-speed software control. the VDU can display dynamic graphics for games and
simulations

CMOS CD4020 1.28 CD4040 1.11 CD4066 0.63 CDA4096 1.08 |
CD4021 1.04 CD4041 0.86 CD40B7 3.85 CD4DY7 3.85
Mamly RCA CD4022  0.84 CDA4042 0.86 CD4068  0.23 CDA0Y8 1.13
CD4000  0.17 CD4023 0.23 (CD4043 1.01 CD4069 0.23 CDADYY 1.90
€D4001 0.18 CDA4024 0.80- CD3044  0.96 CD4070  0.51 CDA4502 1.24
CDA0D2  0.17 CDA025  0.23 CD4045 145 CD40/1 0.23 CD4510 1.41
CD4006 1.20 CD4026 1.78 CD4046 1.37 €D4072 0.23 CD451) 1.72
€D4007 0.18 CD4027 0.58 CD4047 1.04 CD4073  0.23 CD4514 2.84
€D4008 1.00 CD4028  0.92 CD4048  0.58 €D4075  0.23 CD4515 3.24
€D4009 0.58 C04029 1.18 CD4049 0.58 (D4076 1.34 CD4516 1.40
CD4010  0.58 CD4DI0  0.58 CDA0SO  0.58 CDa077  0.45 CD4518 1.25
CD4011 0.20 CD4D31 2.30 CD4051 0.94 CDAD78 0.23 C04520 1.19
€04012 0.23 CD4D32 1.02 CD4052 0.94 CD4081 0.23 CDA4527 1.64
€D4013 0.58 CD4D33 1.44 CD4053  0.94 CD4082  0.23 CD4532 1.39
€D4014 1.04 CD4034 1.97 CD4054 1.20 04085  0.74 C04555  0.90
CD4015 1.04 CD4035 1.22 CD4D55  ,1.36 CDA4DB6 0.74 CD4556 0.90
CD4016  0.58 CD4036 3.29 CD4056 1.36 CD4089 1.60 MC14528 1.22
€D4017 1.04 CO4037  0.98 CD4059  4.93 CD4093  0.92 MC14553 4.68
€D4018 1.03 CD4038 1.10 CD4060 1.35 CD4094 1.94 |ME508 8.05
CD4018  0.58 CD4D39 3.20 CD4063 1.13 CD4095 1.08
COMPONENTS SEND FOR FREE CATALOGUE DIL
SUNDRIES VERGO CRYSTALS XTAL TIME- SWITCHES
CA3130 0.894 BOARDS 32.768kHZ BASE PCB mounting swit
uA741 040 3 75"x5" MODULES ches. 0.1 pin spac-

3.50
78L12WC 0.77 5.12MHz 3.60

ng. 0.3 between
2022 Cunter
0.74

103/P16 x 2PK 50Hz
1.12 671-50 7.30 rows. a.g. 1B7.461
OOH.

47x17.9" VERDPINS 100Hz fits in 3 standard 16
MPUs 126/P16 2.65  (c.200) B21-100 7.40 pin DIL socket
MC6800 15.97 VP-PKT  1.18 2/5PST
780  28.00 CLOCKCHIPS = 5 15, 0.59
DISPLAYS AY51202 310 3 080
TRANSFOR. FND500 1.30 MEMORIES AY51224 3.50
9131 18.42 560-461 1.09
MERS TIL32Y 150 MK50253 5.60
LEDTRF  1.95 TiL322 1.49 210246 205 BUSGSI,
BLTRF 188 5701 4.0 211244 280 FLATCABLE ~ 187481 88
6508  8.05 20WCIm 1.00 10/SPST
20WC 10m
8.50 726461 2.10
VEROCASES 1/SPDT
DATASHEETS @ 75p each on: | 751410) 3.36 SOLDERCON 425361 0.60
IMB100, MC6800. SC/MP. | 7514110 4.10  PINS 2/5P0T
COP1B02. 2650, TMS5501, | 751237 2.60 100 0.50 84746 110
TMS8080, 9131, ZILOG ZBO. Also | 751238D 3.00 1000  4.00 4/SPDT
FREE DATA on some components. 761239K 3.58 3000 10.50 991-461 1.36

A RANGE OF SINTEL INDUSTRIAL MODULE KITS
KITS FOR LATCHED COUNTER MODULES
Latched Counter modules are now available fram SINTEL using both CMOS and TTL ICs. These kits
will give you a very compact unit at less than the cost of the components bought separately and wad!
save you considerable design, purchasing. building and de-bugging time
Each kit has a set of red LED displays, two PCBs and the apprapriate number of TTL or CMOS ICs. pius
brackets, etc., resisiors, capacitors, single in-ine plug and sockets and instructions

'LATCHED COUNTER MODULES

it ] CcMOS

Part No. Price Part No.  Price
2 dignt 526-412 £10.52 548-470 £10.42
4 gt 857412 . £17.98 191-470 £18.11
6 digit 7211412 £25.66 869-470 £25.85
COUNTER PCB SETS
Sets of 2 PCBs plus brackets. layout, circuit and instructions
2 dignt 215950 £2.97 855-950 €2.48
4aig | 246-950 £4.53 462.-950 £3.73
B digit 610-950 £6.18 719-950 £5.01

KIT FOR SINGLE PCB CMOS COUNTER MODULE WITH LATCH

A complete kit for burlding a 2 dign, single PC8, CMOS Counter Module with Latch Includes PCB, 2
x TIL322 or FNDS00. 2 x 4511, 1 x 4518, Rs, socket pins. etc Sze h.67mmw 71mmd.18mm
Order as 142.269 p £8.69

SETS OF JUMBO DISPLAYS WITH DISPLAY HOLDING PCB

These display hoiding PCBs will make your circuits neater. more attractive and save you ume.

Each kit consists of the apprapriate number ot 0.5 red LED displays (either common anode
TIL321/FND507s or common cathode TIL322 /FND500s) and a display hoiding PCB OPTIONS
PCBs wired far muttiplexing or non.muluplexing, clock farmat or counter format

TYPE COMMON ANODE COMMON CATHODE

Non-Muhiplexed Part No. Price _PartWo. - Price
2 digit Counter 574-822 £3.37 448-822 £2.97
4 dignt Counter 777822 £6.63 128-322 £5.83
6 digit Counter 684-822 £9.89 271-822 £8.69
Mulﬁplonl_l
4 gigit Clock 301-822 £6.66 262-822 £5.86
6 digit Clack 417-822 £10.15 452-822 £8.95
8 digit Counter 119-822 £13.09 515-822 £11.49

TTL COUNTER SET
A set of three TTL ICs consisung of 7447 decoder drver. 7475 Quad Latch and 7490 decade
counter TTL COUNTER circuit avadable on request
Order as 828-172 £1.565
TTLAND DISPLAY COUNTER BET
. Set of 7447, 7475 and 7490 TTL ICs together with a Commen Anode 0.5 Red LED display To
buld a TTL Latched Counter module you only need one ot our TTL Counter PCB Sets, the appropriate
number of these TTL and DISPLAY sets, resistors, capacitors and a 5V supply. TTL COUNTER circut
available on request
Order as 215-172 £2.92

THE SINTEL ALARM CLOCK
WITH BLEEP ALARM AND
TOUCH-SWITCH SNOOZE

40mm x 205mm X 140mm
The completa kit will be sent to you by First-Class Raturn Post. It includes an attractive, shm white case
with a deep red display filter and leatures automatic mntensity contral and a high brightness display
Twelve or twenty-{our hour’ format can be selected during construction, or a swilch can easily be
added between them., This clock has proved a popular and reatiable kit. Order as ACK £28.80
This kit is also available with Battery Backup which will maintain timekeeping during disconnection
from mains supply. and with Crystal Control to imprave accuracy. ACK + BBK X XTK . £34.55
The kit is camplete lass mains plug. cable and battery.

AND A NEW KIT
FROM SINTEL
THE RED LED DESK CLOCK

This 15 an attractive httle clock housed in a small white case, h 40mm w.154mm d 85mm and has
four bright red 0.5°' displays. Order as 111.222 £156.50
Accuracy of this clock can be improved by installing a quartz crystal imebase (see XTK below). and a
further addition, the battery back-up will guarantee limekeeping during disc 1 trom the mains
supply. For kit with additional battery backup and crystal cantral. Order as 111-222 + BBK + XTK

£19.90

CRYSTAL TIMEBASE KIT
Use as a 50Mz source to improve accuracy 10 within a few seconds 8 month Size h t4mm w 64mm
d.49mm. Order as XTK 2 £5.45

GCK CLOCK KIT

four Bright green 0 5" digital mantlepiece or office clock @ White case
@ Stze h.4Dmm w 154mm d 85mm Complete less ma:ns cahle, plug
and hattery

iinac

.

Qrder as GCK £12.95
Also available with crystal control and battery backup
Order as GCK + GBBK + XTK £18.56

CCK WEEN AyuT-CK

CRYSTAL CONTROLLED 6 DIGIT CAR CLOCK WITH INDEPENDENT JOURNEY-TIMES
Shows time or elapsed time in hrs. mins. secs @ Runs oft car 12v supnly @ Nine push buttons for
Shart-Stop-Reset, selecting display to shaw tme or elapsed ume @ All contrals funclional irrespective
of display mode @ Kit compiete with case. Order as CCK E £41.80
THE SINTEL CAR CLOCK KIT
Four 0.5’ red digits @ Neat white case @ Crystal control @ Battery backup @ Suitablg for all 12v
negative earth cars @ Size h.40mm w 143mm d.83mm Complete less battery Order as AUT-CK
............................................................. £18.85

DATABOOKS

THE SINTEL FREE CATALOGUE

Our easy to use FREE CATALOGUE will be sent to you by return
first-class Post. It contains full infermation on our kits and moduies
and all the components histed here with pinouts, circuit diagrams
and full specifications

Requests by post or telephone to SINTEL, PO BOX 75A
OXFORD. Tel Oxford (0865) 49791

Intei Memory Design Handbook £5.20
Inte! BOBO Microcamputer System User’s Manual 3 £6.25
Maotorala Baoklet Fram the Computer to the Microprocessor £1.80
“Motorola McMQS Databook (Val. 5 Series B) £3.50
Motorola MEBOO Micraprocessor Applications Manual £12.95
Motorola M680C Pragramming Manual £5.35
Nauonal SC/MP Introkit User’s Manuat £0.75
National SC/MP Technical Description £1.80
National Semiconductor TTL Databook ¥ ' £2.10
RCA CMOS and Linear IC Databook £5.45
Texas Instrumenis Pin Configuration Guide A very usetul set ol gloss cards showing top and hottom
pin-out views of 7400 Cls plus many others (T (. Memanes, Op-Amps. etc ) £2.95
Zilog Z80-CPU Technical Manual £5.60
Zilog Z80-CTC Product Specifications £0.80
Zilog ZBO-PIO Technical Manual £3.30

pmsn SEND  SINTEL

. YOUR POBOX75A

- ORDER OXFORD
=== TO Tel. 0865 49791
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OFFICIAL ORDERS ARE WELCOME from Companies, Colleges. Natonalsed Industries and
Govt. Departments. Terms 30 days nett

negative earth cars @ Size h.40mm w 143mm. Camplee less battery Order as AUT-CK  £18.85
ORDERS: C.W.0., add VAT @ B% + 25p p&p. TELEPHONE and CREDIT {Invoice) Orders add
VAT @ 8% + 50p p&p and please see "'FAST SERVICE'. EXPORT orders welcome, no VAT bu add
10% (Europe). 15% (Overseas) for Air Mail p&p. For Export postage rates on heavy items cantact us

1.
Our offices are at 209 Cowley Road, Oxford. but please do not use this as a postal address

Frﬂ—‘z_m DOm TU2m®

mMCOOr- >D=>0 mMmMIT
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Designed by John Miller-Kirkpatrick

THIS MONTH WE consider the
construction of the 6800 control
card for System 68 and introduce
you to ETIBUG software.

Bits on Board

The PCB has been designed as a
single sided board with about 30
wire links on the top side to give
lowest cost with maximum flexibility.
Most of the links are marked on the
component overlay with the addition
of some optional links to and from
the uncommitted buffers in IC13.
The first step in the construction is to
mount the |IC sockets in the positions
shown and then to connect the wire
links. The points marked DO-D 7 next
to IC8 should be linked to the
corresponding points below them.
Similarly points marked F-M should
be connected to their corresponding
points elsewhere on the board.

With the optional links
recommended the group of address
lines A12-A15 are connected to the
four spare buffers in IC13
(designated T-W on the overlay). The
outputs from these buffers (P-S) are
taken to the 16 pin socket
connections A-D. This will make the
upper address lines available at the
16 pin socket which is intended to
supplement the standard 31 way
connector. The signals available at
these two connectors are shown in
Fig. 1.

With all of the wire links
connected the resistors and
capacitors should be soldered in
position.

Prepare a few short links of wire to
act as test probes which may be
inserted into the IC sockets, arm
yourself with a voltmeter and you are
ready to start checking out the
construction so far.

It is simplest to check out the
general wiring and address decoding
without the main MPU and memory

in position, as these are the most
expensive and delicate 1Cs do not
insert them until you have
completed the checks noted below.

foliows —

Pin 2 KBD  Keyboard enable
output.

Pin3 VDU VDU enable out-

i put.

Pin 4 400 External enable
output for
addresses
X'x400'—X'x7FF’

Pin7 100 External enable
output for
addresses
X'x100"'—X"x1FF’

Pin 8 VMA NAND output of

‘ VMA and ¢2
Pin 9 ENBL ''Page’ enable for

31-way bus connector

The connector is as per S68 preferred}

bus structure with U/C pins as

MPU card, in basic
system connect to
connector pin 8
“"VMA",

16-pin socket connector

Pin 1 NMI Non maskable
Interrupt input.

Pin 2 IRQ Interrupt Request
Input.

Pn3 2 Clock phase 2
output.

Pin4 NC

Pinb5 1 Clock Phase 1
output.

Pin 6 HALT

Pin 7 RESET

Pin 8 GND

Pin 9 Optional

Pin 10 Optional

Pin 11 Optional

Pin 12 Optional

Pin 13 GND

Pin 14 RESET

Pin 15 NC

Pin 16 HALT

Fig. 1. Signals available at 31-way bus

connector and at 16-pin socket.
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| See Power

Apply the 5V power supply to the
PCB and check for +5V and GND at
the correct positions for each IC
location. Having satisfied yourself
that you are not going to damage any
iICs when you insert them you can
now temporarily remove the power
supply and install all ICs except ICs
1, 6, 7 and 8.

At this stage by using your wire
probes, some taken via a pull up
resistor (1k) to 5V and some taken
to. OV, the address decoding chips
may be checked. The buffered |/0
lines may be verified in a similar
fashion.

Other Off-board signals

Two options are given for the
control signals such as RESET and
the interrupts, they are present as
front panel switches and are also
available at the 16 pin socket. A set
of resistors pulls these signals into
the RUN condition and a logic 'O’
applied to any signal input enables
that control.

Connect the switches SW2-SW4
(and the optional SW1 if required)
and check that they produce the
correct signals at IC1 and the 16 pin
connector.

Clock Watching

To adjust the clock first set RV 1
and RV2 to their mid-points. If you
have an oscilloscope available check
that the waveforms produced at IC1
pins 3 and 37 are as shown last
month, note that each clock is high
for the same time period and low for
a longer time period, thus there is no
overlap in the two clock signals.
Without a scope there is no test that
¢an be done at this stage except to
check for an oscillation of
approximately the correct frequency.
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MPU Input

The 6800 MPU chip is internally
protected from damage by static and
so there is no need to handle it with
rubber gloves from a distance of
twenty feet whilst strapping yourself

64

to the drainage system. However, it
is an expensive 40 pin IC and as such
deserves a certain amount of care in
handling it, make sure that all of the
pins are straight and that they all
appear to be making contact with the

socket after insertion. At this stage
you can also insert ICs 6, 7 and 8
with the same handling precautions.
Before you turn the power check the
polarity of these four ICs, at a cost of
about £50 it's worth a double check.
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IC4 A11 A10 A09 A08 ENBL Check for —
0 0 0 0 0] Low at ICs 6 & 7 pins 13.
0 0 0 1 0 Low at X 100’ enable output.
0 0 1 0 0 low at X ‘200" enable output
(optional).
0O O 1 1 0 Low at KBD (X'300°) enable output.
0 1 X X 0 Low at RAM X ‘400’ enable output.
1 Q x x 0 Low at VDU (X "800°) enable output.
1 1 0 x 0 Low at IC9 pin 3 (X ‘CO0’)
1 1 1 X 0 Low at IC8 pin 3 (X ‘EQQ").
* X X X 1 All above outputs high.
1C2
pin10  VMA R/W i
0 X X VMA. @2 BRDS. WDS all high.
X 0 X VMA 37, RDS, WDS, all high
1 1 0 VMA. 02 low, WD3 low, Rﬁqghigh.
1 1 1 VMA~ 32 low, WDS high, RDS low.
Also check RDS and WDS signals are correct at G1 and G2 of ICs 1Q,
11 and R/W of ICs 6, 7.
Fig. 2. Truth table for use in the verification of the memory decoding circuits.

Bus Conductors

Install the 3 1-way connector and
check that the PCB slides into the
case without fouling. If you intend to
connect the 16 pin connector to the
rear connector of the case then wire
up a.second 31 way plug to a 16 pin
plug (or ignore the socket and wire
straight into the PCB).

Select a location in the case and
wire up a 31 way socket (or sockets)
to the existing VDU and power
supply sockets, the connections for
the PCB connector are shown in Fig.
1, those for the additional connector
are user selectable.

The Crunch

Before installing the MPU card in
the case turn on the power supply to
the case and VDU cards and allow
your TV and VDU controller to
warm-up. We will assume at this
stage that you are thoroughly
satisfied with the operation of the
VDU and keyboard part of the
system. As we have just checked the
MPU portion and we assume that the
Software is correct there will be few
or no problems from here on. If you
have not fully checked the rest of the
system then you are in for a few very
trying hours.

With the system warmed-up and
settled turn off the power, push in
the MPU card and power-up. If you
can see the character string
‘ETIBUG’ on the screen then you are
just about home and dry. If nothing
happens try operating RESET and /or
the carriage return key of the
keyboard. If still nothing happens

then check the power supply at the
31 way connectors or look for smoke
signals. If it still doesn’t work then go
back to checking the VDU, Keyboard
and MPU card as separate entities.

Taking the MIK

We have given a lot of thought to
the development of the ETIBUG
software that forms the moniter
program of our System 68.

We finally decided to base our
software on Motorola’'s well known
MIKBUG because many 6800 users
are familiar with the characteristics
of this firmware package. In addition
there is a lot of software around that
uses the MIKBUG subroutines and
any system using this software must
have the same or similar subroutines
available at effectively the same
memory locations.

The MIKBUG firmware assumes
operation with a PIA pius interface
circuitry in order to cater fora TTY
/0 device.

ETIBUG has been developed to
allow the System 68 VDU together
with an ASCII encoded keyboard to
provide the system’'s /0. It has
therefore been necessary to rewrite
the MIKBUG 1/0 routines.

Apart from these changes to the
I1/0 sections of MIKBUG we have
changed the effective PIA Addresses
to X'8300 for the input (keyboard)
port and to X ‘8800 for the VDU
start address. It has also been
necessary to change all internal
references to the PROM subroutines
from X' EO xx or X" E1xx to X EExx
and X'EFxx. We have also changed
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some of the MIKBUG instructions
which dealt exlusively with TTY
requirements (i.e. punch off, reader
on etc).

ETIBUG contains a feature in
addition to the standard MIKBUG
functions in that it contains a
command loop which causes it to
look for PROM at X'ECOO (I1C9). If
PROM exists at this location ETIBUG
will branch to it. This feature makes
expanding the software an easy
operation.

These minor changes should
allow most MIKBUG orientated
software to be used with System 68
with only minimal changes.

As ET! is not (yet) a software
journal we unfortunately do not have
enough space within our pages to
provide a fully annoted software
listing of ETIBUG.

We have had to limit ourselves to
a brief discussion of the major
difference between MIKBUG and
ETIBUG, namely the |/0 routines.

It is not necessary to obtain a full
listing of ETIBUG as PROMS which
have been programmed will be
available. For those of you who want
a full listing we have produced an
ET! Software Sheet which details all
of the differences between ETIBUG
and MIKBUG. This sheet in
conjunction with Motorola’'s
Engineering Note 100 (describing
the MIKBUG ROM) will provide all
the necessary information.

For a copy of the ETI| Software
Sheet please send 20p (this may be
in postage stamps) to our reader
services department, mark envelope
software.

Detailed flow charts of the new
I /0 routines are shown in Figs. 5
and 6. They start at the same
addresses as the equivalent
MIKBUG routines, GET KBD at:
EFAC and PUT VDU at EFD1. They
also use and save the same
registers.

How to use ETIBUG

On turning on the power to your
System 68 and assuming that
everything else is in order the
software will respond with a carriage
return command and the word
‘ETIBUG, if this does not happen or
if at any time you wish to enter the
control software routines press the
RESET switch. Whatever else the
system may have been doing this
switch always causes the ETIBUG
software to take over.

In order to write and execute a
program in System 68 you have to
have a control program with facilities
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to examine and, if necessary, change
the data at any given area of RAM.

Modify Command (M)

The program must also be capable of
starting the execution of your
program from any address in RAM.
In ETIBUG the most used command
will be ‘M’ to display and modify
memory, it is called up and used as
follows —

Enter ‘"M’ and a four digit Hex
address. ETIBUG replies with the
address and the data found at that
address, if the data is the same as
that required then CR will cause
ETIBUG to address the next byte of
memory in the same way.

If the data needs to be changed
then a space is entered followed by
the required data and finally a CR.
The system will write the required
data in the RAM location, check that
the data has been written and
continue to the next RAM location.

ETIBUG M 0002

ETIBUG 0002 00

ETIBUG 0003 00

ETIBUG 0004 00

ETIBUG 0005 00  OF
ETIBUG 0006 00 40
ETIBUG 0007 00 60
ETIBUG 0008 80

ETIBUG 0009 30  AO.
ETIBUG O00A A0 . CO
ETIBUG O000B 20  EO
ETIBUG 000C 00

ETIBUG 000D 00

ETIBUG O0OE 00

ETIBUG OOOF 00

ETIBUG 0010  FE 00?
ETIBUG

Fig. 3. Example of the ‘M’ command. User
inputs are underlined.

If the area addressed is not RAM
then the routine will not agree the
write check and will respond with a“?;

In our example we have change. i
some locations in the range 0002 to
0001 but when we try to access
0010 we find that data cannot be
written to this address either
because it is ROM or because there
is no memory at that location.

Print Command (P)

We can now use the data we have
entered at addresses 0002-0005 as
these are the parameters for the ‘P’
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print command. Locations 0002-3
contain the sixteen bit address of the
start of the area to be printed and
locations 0004-5 contain the end
address. Thus in the above example
we have requested a start of print at
0000 to end at O0OF, by entering
the print command we instruct the
system to print that area and then to
return to control mode.
ETIBUG P
PRINT:
13000000000000000 F406080
AQCOEO00000000
ETIBUG

The print produced shows the
record length as byte 1 (13)
(decimal 19), the start address as
bytes 2 and 3 and then 16 bytes of
data which are the same as when
we had finished the ‘M’ command.

Load Command (L)

As an alternative to using the ‘M’
command we could have used the 'L’
Load command which will load

hexadecimal data from the input
device into the area specified. As this
is designed in MIKBUG to enable
loading from paper tape the data
requires a data length and starting
address in the same format as that
produced by the 'P' command. In
addition you need to tell it when you
are ready to start and stop entering
data in this way, ETIBUG uses the
same commands as MIKBUG which
are S1 for start and S9 to return to
command routine. Thus we could
have entered our example above as
ETIBUG L S113000000000000
000F406080A0COE
000000000S9.
ETIBUG

Two other cammands allow for the
display of the 6800 registers and to
execute the program pointed to by
the program counter with the
parameters set up in the registers.
Various instructions cause the actual
working registers to be dumped onto
the stack and control! to be returned
to another routine. One of these is
the SWI Software Interrupt which
can be used as an instruction in a
program under test to transfer control
back to ETIBUG at that point.
ETIBUG can then print the registers
which have just been dumped onto
the stack by use of the ‘R’ Registers
command.

Examine Register (R)

The format of the 'R’ command is as
follows—

ETIBUG R 03 04 05 0607 0809
A042

ETIBUG

The character R is entered after
the ETIBUG symbol and causes the
VDU to output the contents of the
MPU registers in the following
sequence: Condition Code Register,
B Accumulator, A Accumulator,
index Register, Program Counter
and Stack Pointer.

It should be noted that the Stack
Pointer is stored last, and that it
takes eight memory locations to
store the contents of the registers on
the stack.

Thus in the example above, we
have

Address Register Contents
A043 CCR 03
A044 ACCB 04
A045 ACCA 05
A046/A047 X REG 06 07
A048/A049 PC 0809
SP A042

Go To User Prog (G)

If we use the ‘M’ or 'L’ command
to change the values held in the
above registers we can direct that -
the ‘G’ execute command goes to a
routine of our choice with the
registers set up with the required
data. The format of the execute

command is
ETIBUG G

Sample Program

Although we have outlined the
use of each of the commands above
the best way to understand their
operation is to use them. To this end
we have written a sample program.
Our sample program adds the five
values in locations X'AO through
X'A4 using ACC. A and stores the
result in location X'A5. The
intermediate total is kept in ACC. A;
ACC. B is used as a counter to count
down the loop. The index register
contains a “‘pointer’’ (i.e., X
contains the address) of the next
focation to be added.

First we must select an area of
RAM in which to put the program.
The basic system has RAM in
locations 0000—0OFF of which
locations between 0000 and O07F
are used by ETIBUG as scratch pad
memory. The user memory therefore
begins at 0080. We shall enter our
program, using the load (L) function,
beginning at this point. :

ETIBUG LS1 14 0080 8E 00 FF
4F C6 05 CE 00 A0 AB 00 08 5A
26 FA 97 A5 3F S9.

Do not worry if you make a
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Addr. Instr. Label Mnemonic Description

0080 8E STRT LDS X'FF .  Define stack in user area
0081 00

0082 FF

0083 4F CLRA Total=0

0084 Cs6 LDAB 05 Initialise counter
0085 05 :

0086 CE LDX X'AO Point X to AO

0087 00

0088 - AO

0089 AB LOOP ADDA O, X Add 1 location to total
008A 00

008B 08 INX Point X to next loc.
008C bA DECB Done all 5 locs?
008D 26 BNE LOOP Branch if not

0O08E FA

008F 97 STAA X’A5 Save answer

0090 A5

0091 3F SWI Go to ETIBUG

Fig. 4. Sample program to illustrate use of ETIBUG system commands. The program wili
add the data in locations X°AQ to X'A4 together and store the result in X'AS5.

mistake as this can be corrected
using the ‘"M’ command. The way
that the System 68 VDU works
means that there is no need to enter
a CR at the right hand side of the
screen, the above characters can be
entered as a continuous stream.

Next the data should be entered
in locations X'AO through X'A4. We
shall use the ‘"M" format for this
task.

ETIBUG M O0AO xx

ETIBUG 00A1 XX

ETIBUG 00A2  xx

ETIBUG 00A3  xx

ETIBUG 00A4  xx

it is now necessary to set up the
contents of the various registers with
the values necessary to run our
program. As the program itself takes
care of setting up ACC.-A, ACC. B
and the index register while the
conditions code register does not
concern us, it is only necessary to
set up the program counter.

To accomplish this use the R
instruction to display the current
contents of all registers.

ETIBUG R 03 04 05 0607 0809
AO042

From this we see that the
program counter at X’A048/A049
has a value of 0809.

Use the M command to alter this
to X'0080.

ETIBUG M A048 08 00

, A049 0980

We have now set up the
necessary registers and entered the
program. If you now enter

ETIBUG G
the program will run and when
finished return control to ETIBUG. If
the "M’ command is now used to
examine location X'A5 it should

WN =N

- Flow chart representation of ETIBUGS load

GET KBD

|

LOAD ACC A
FROM KBD
PORT

Y

IS NO
STROBE
Low?

)

Y

| YES

STORE ACC A
ON STACK

t

LOAD ACC A FROM
KBD PORT

Y

s YES
STROBE -

Low?

’NO

RESTORE ACC A
FROM STACK

y

CALL PUT-VDU

from keyboard routine, GET KBD. This is called
as a subroutine from the main program and in
turn calls the put-VDU routine.

The keyboard strobe is connected as bit 7 of

SAVE 8 ON STACK
SAVE X REG N
LOC. ‘TEMP’

LOAD BWITH
VDU LOC HIGH AND
ENSURE ITS IN RANGE
X'88  X'BB i.e
IT POINTS TO A POSITION
ON THE VDU SCREEN

RESTORE B AT
VDU LOC HIGH

LOAD X REG
WiTH VDU LOC

L0AD B
WITH SPACE

DOES A
HOLD CR"?

DOES A STORE B AY
HOLD CONTROL 1OC POINTED TO
CHAR? BY X REG

=

STORE A
AT LOC POINTED
TOBY X REG

INCREMENT ANO
STORE X REG

DOES % REG POINT
TO END OF LINE?

NO

INCREMENT AND
STORE X REG

LDADBWITH A

STORE 8 AT
LOC POINTED
TO BY X REG

f

RESTOHE 8
FROM STACK AND
X FROM TEMP

Flow chart of ETIBUG's output to VDU routine.
This routine.uses both ACC.B and the index
register and so saves these registers initially,
restoring the original values before exiting.
ACC. A js assumed to hold the character to be
output.

KBD port.
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contain the answer to our
calculation.

ETIBUG M 00AS5 09

This sample program was
intended to demonstrate the various
facilities of the ETIBUG monitor.
Now it's over to you — the range of
possibilities with even the basic
system is vast. Please let us know of
any software you develop for
System 68; we would hope to
publish any of the more interesting
software we receive.

" This is the end of the Basic
System 68, in future issues we
intend to cover extensions to the
Basic unit with RAM and prom cards,
Teletype interface, CUTS Cassette
interface, PROM programmer,
extended software including BASIC
and ASSEMBLER and many other
projects.
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Lss
i 1 2 3 4 5 6 7 8 [] A B [ [ E F
MSB i N
0 ‘ NOP - . = TAP TPA INX DEX CLV SEV CLC SEC CLI SEl
{INH) (INH) | (NHy [ (ONH)Y | (INH) (INH) | (INH) | (INH) (INH) | (NH) | (INH)
1 SBA CBA * 3 . TAB TBA . DAA ‘ ABA ‘ * : -
{INH) {INH) (INH) {INH)
2 | BRA BHI BLS BCC BCS BNE BEQ BVC BVS BPL BMI BGE BLT BGT BLE
(REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL) (REL)
3| TSX iNS PUL PUL DES TXS PSH PSH " RTS * RTI ¢ . WAl SWI
(INH) (INH) (A) (B) {INH) (INH) A) (B) (INH) (INH) (INH) (INH)
4 | NEG " " COM LSR . ROR ASR ASL ROL DEC . INC TST . CLR
(6] (A) (A) (A) (A) (A) (A) (A) (A) (A) (A)
5 | NEG " E CoM LSR * ROR ASR ASL ROL DEC . INC T8T * CLR
8) (8) (B) (B) (B) (8) (B) (B) (B) (B) (8)
6§ NEG = * COM LSR = ROR ASR ASL ROL DEC S INC TST JMP CLR
(IND) (IND) | (IND) (IND) (ND) [ (ND) | (IND) | (IND) (IND) | (IND) | (IND) | (IND)
71 NEG * * CoM LSR * ROR ASR ASL ROL DEC N INC TST JMP CLR
(EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXT) (EXTY
8 suB CMP SBC . AND 8IT LDA F EOR ADC ORA ADD CPX BSR LDS "
(A) (A) (A} () (A) (A) (A) (A) (A) (A) (A)
(IMM) | (IMM) | (IMM) (IMM) " | (IMM) | (IMM) MM) | (MM) | ammy | oMMy | oMMy [ Rew | avmy
9| sus CcmpP SBC 9 AND BIT LDA STA EOR ADC ORA ADD CPX . LDS STS
(A} (A) (A) (A) (A) (A) (A) (A) (A) (A) (A) (A N
(DR) | (DIR) | (DIR) (OIR) | (DIR) " | (DIR) | (DIR) (OIR) | (DIR) | (DIR) (DIR) | (DIR) (OIR) | (DIR)
A | SuB CcMP SBC . AND BIT LDA STA EOR ADC ORA ADD cPX JSR LOS STS
(A} (A) (A) (A (A) (A) (A) (&) (A) (A) (A) (A
(IND) | ND) " | (IND) (IND) | (IND) ~ |(IND) | (IND) (IND) [ (IND) ~ {(IND) | (IND) |(IND} |(IND) | (ND) | .AD)
B | suB CMP SBC AND BIT LDA STA EOR ADC ORA ADD CPX JSR LDS STS
(A) (A (A) (A (A) o)} (A) (&) (G)] (A) (A (A)
(EXT) (EXT) (EXT) (EXT) {EXT) (EXT} (EXT) (EXT) (EXT) (EXT) {EXT) (EXT) (EXT) (EXT) (EXT)
C| sus CMP S8C- AND BIT LDA " EOR ADC ORA ADD " = LDX .
(B) (8) (B) 8 (B) (8) (B) (B) 8 (B)
(IMM) | (IMM) | (IMM) (MM) oMMy [ oMMy (IMM) | (IMM)  { (IMM) | (IMM) (IMM)
D! sus T CcMpP . SBC . * AND . BIT 8 LDA 8 STA 8 EOR 8 ADC 8 ORA 8 ADD . '} g LDX ® STX ®
(OIR) ) (DIR)() (DIR)” (DIR)() (DIR)() (DIR)() (DIR)() (DIR)() (mn)” (DIR)() (DlR)” (OIR) | (DIR)
E | Sus cMmp SBC . AND BIT LDA STA EOR ADC ORA ADD . " LDX STX
8) 8 8) 8 (B) 8) 8) (8) 8 (
(IND) | OND) | (IND) (ND) L (ND) " |(ND) [ (ND)  |(IND) | (IND)  |(IND) | (IND) (IND) | (IND)
F| sus CMP SBC . AND BIT LDA STA EOR ADC ORA ADD . E LDX STX
@ 8 (8) (8) (8) (B) (8) (8) (B) (B) (8)
®&n | Eexm | Exm E&n e e {exn T (exn | @xn {Exn | Exn (EXT) | (EXT)
DIR = Direct Addressing Mod IND = Index Addressing Mod A =A lator A *Uni
EXT — Extended Addressing Mode INH ~ Inherent Addresaing Mode B - Accumulator B TR GRlcoms
IMM = Immediate Addressing Mode REL = Reiative Addressing Mode

o




The all-in-one Photolab kit,
P ofessional system forp.c.
;jro'dugﬁcm Outstanding value

from Mega — a complete
board, label and front panel

Just sec what you get.

® U.V. exposure unit ® 16 sheets of drafting aids and film
® 3 sheets positive resist coated cpoxy glass laminate

® developing and etching trays @ developer and etchant

® 12Vd.c.drill' ® 5 twist drills @ 8 sheets pancl/label
material, in-5 different colours @ photolabel developer,
pads and reversal film @ complete instructions.

Has there ever been such valuc? Complete the coupon and

takc-advantage of this incredible offer, right now.

*Offer closes on November 30th. 1977.

A
l
l

# Access and Barclaycard welcome.
Offer includes postage, packing and
V.A.T. (Allow 7 to 14 days for
delivery.)

Mega Flectronics Ltd.

9 Radwinter Road,
Saffron Walden,
Essex CB11 3HU.

Tel: (0799) 21918,

¢ Please send me the
Mega Photolab kit. I enclose

my’cheque/postal order for £44.50

My Access/Barclaycard No. is

Name
Address

B.BA

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE
Tel. ELY (0353) 860185 (Tues. to S{al.]

CASH WITH ORDER. (MINIMUM ORDER £2.00)

PLEASE ADD VAT AS SHOWN
POST PAID (UK ONLY), SAE WITH ENQUIRIES:
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW — ADD 8% VAT
RED LEDs (Min type) 5 for 70p.

VIDICON SCAN COILS (Transistor type. bug no data).
compiete with vidicon base. £6 50 each Brand new

FULL RANGE OF BERNARDS / BABINI ELECTRONICS
BOOK IN STOCK. S A E FORLIST
A NEW RANGE OF QUALITY BOXES

& INSTRUMENT CASES
. Aluminium Boxes with Lids

AB10  5vxdxl¥ 60p
AB13 6x4x2 80p
AB14 . 7x&x2% £1 00
AB15 . Bx6x3 €130
AB16 10x7x3 £150
AB17 10x4 4ax3 130
AB25 Andx? £1.00
Vinyl Costed Instrument Ca:
Light Blue Tope with Whits Lower Sections
Very smart finish
WB1 . 5x2%x2' 60p
L WB2 . Bx4%ax1% 110
WB3 8x5x2 £1.60
wa4 9x5'%x2Y; +180
WB5 11x6'%x3 £2 00
WB6 Y1x7%x3%2 +£2 25
WB7 .. 12x6x5% 12 60
WB853 8x5%x3% £2 00
v

PLASTIC PROJECT BOXES, with screws on hids
{In black ABS} with brass inserts

Type NB1 approx 3' x 2%’' % 1%" 40p each

Type NB2 approx 3%’'‘ x 2% x 1'4" 50p

Type NB3 approx. 4% x 3%" x 14" 60p each

hhet sizes available shortly

CHARQER PCBe for ITT Starphone batteries (12v)
with battery compartment Requires 28VDC at
50mA. Contans transistonsed crrcunt for constant
current hmiting. £2 75.

BARGAIN PACK OF LOW VOLTAGE ELECTRO-
LYTIC CAPACITORS. Up rto 50V working
Searromc manufacture  Approx 100, £1 50 per
pack (+ 12%:'% VAT)

TUMNED COILS. 2 secton coils. around 1MHz. with a
black smart tuning knob. which moves an internal
core to vary the inductance. many uses Easily
rewound, 3 for 50p

110v NEONS. Screw-in-type. 4 tor 50p

QUARTZ-XTAL CONTROLLED CLOCKS, 9 10 12V
OC a1 approx. 3mA required. O«al size approx 2"
depth of umit approx 2'* Not in cases, unit only,
smart modern appearance. bilack face with while
lettenng, 12-hr with second hand. and red haur and
minute hands, {Cost over £40 1o produce) £10.00
each while stocks last Tested betors despatch

ALL BELOW — ADD 8% VAT
OSMOR-REED RELAY COILS (for reed relays up to
%' not supphed). 12V. 50Qohm coil, 2 for 50p
PERSPEX TUNER PANELS (lar FM Band 3-tuners)
marked BB-108MHz and Channeis 0-70. clear
numbers. rest blacked out, small madern
appearance. size approx 8%'' x 144", 2 for 350

MIXED COMPONENT PACKS. Contasning resistors.
capacitars, swiches, pats, o, Al new, and
hundreds of items, £2 Q0 per pack. white stocks last

PROGRAMMERS (magnetc devices) contan 9
micro-switches (sunabie for mains operatian) with 9
rotsting cams, all individually adjustabie |deal for
switching disco hghts. displays. etc., or ndustrial
machine programming {need slow motion motor 10
drive cams. not supplied). 9-swilch version. £1 5Q

PLUGS AND SOCKETS

BNC PLUGS (ex rquip ). five for £1 50

N-TYPE PLUGS, 500hm 60p each, 3 far £.1.50

Greenper (GEJ00015) Chassis Lead Terminauons
{These are the units which balt on to the chassis, the
lead 1s secured by screw cap. and the inner of the
coax passes through the chassis), 30p each 4 for
£100

PL250 Plugs (PTFF). brand new packed with reducers
65p each, o1 5 tor £3.00

$0239 Sackets (FTFE). brand new {4-hole fixing type)
50p each or Sor £2 25

VALVES

QAVOs: 20A tex equipment) £3 00

QQV03. 10 ex egupment), 75p or 2 fort 1 20

DET.22 {ex. equipment), 2 for £1 00

6BHS (ex. equipment). 2 for 50p

All the above valves are untested, except for heaters
and no guarantee a! percentage of emissian s given
Sorry no returns

MULLARD 85A2 85V STABILISER VALVES (brand
new). 70p each of 2 for£1 20

TRANSISTORS

PNP Audio Type Transistors, 12 for 25p

BFYS51 Transistors, 4 lar 60p

2YX38 /300 Stud Rectfiers, 300V at 2 5A. tor for 60p

8CY72 Transistors, 4 for 50p.

BSX20 {VHF osc/mult.]. 3 tor 50p

BC 108 {me1at can.}, for for 50p.

PBC 108 {plastic BC108). 5 tor 50p

BF 152 (UHF amp/mixed). 3 for 50p

2N3819 Fet.. 3 for 60p

BC148 NPN SILICON. 4 for 50p

8C158 PNP SILICON. 4 for 50p

BAY31 Sgnal Diodes. 10 for 35p

BAY21 Vancap Dioges 4 for 50p

ALL BELOW — ADD 8% VAT ALL BELOW — ADD 8% VAT

DIECAST BOXES We stil stock these bul. awing fo
trequent price nses from our supphers, and costly
postal charges. 11 has been found impassibfe (o
publish up-to-date prices on these items Prices ring
or write fwith SAE) for tatest marl order prices

AEI CS 10B/R MICROWAVE DIODES. up to X-Band.
max noise figure 8 5dB at 9 375GHz. 8Dp each

14.DIL REED RELAYS. 5 ta 12V DC. 450 ohm coil
Designed 1o work directly from TTL Logic Smgle Pole
Changsover, Comiact ratings. 28V, %A, 3W 1175
each

SPIRALUX Tools for Electronics enthusiast
hist

4MH: XTAL PACKS {10 assuited stals botween 3MH.:
and 5MHz) Our selecuon only £1 0D pack

ALU-SOL ALUMINIUM SOLDER {made by Mult-core)
solders alumimum to nself or copper. brass. steel.
mckel or tnplate, 16SWG with Multicore tlux with
\nstructions, approx  1m coil, 40p pack Large ree!
+2 75.

SOLDER SUCKERS (Plunger Typer
Standard Model, £5 00
Skirted Model, £5 50
Spare Nozzles, 60 each

MULTICORE SOLDER

Size 5 Savbut, 18SWG. in alloy dispenser 32p
5Kg {1.110.) 60 - 40 20 SWG on plastic reet £3 00

WELLER WB0D Mains operated temperature control
soldering iran £13 80.

SPARE TIPS (for WEOD). Two types available TYPE
£C7 (W60D) Standard. TYPE AA7 (W60D) Finer up
£1 1% each

18V DC RELAYS 4-pole change-over {double contacts)
will wark from 14-21v DC) Brand new. boxed good
quality Made by AEI, 40p each

Shider Switches. 2 pole make and break (or can be used
as 1 pole change-over by linking the two centre pins)
4 for 50p

Smart Min, Rectangular Push 1o Make Switches. black
rectangular surround with white rectangular button

_overall size 12 x 17mm, 3 for 50p.

SAE for

A RANGE OF DRAPER TOOLS FOR THE
ELECTRONICS ENTHUSIAST
(GOOD QUALITY FULLY GUARANTEED)

MAINS TESTER SCREWDRIVERS. 100 to 500V
Siancard size 50p Large 70p

RADIO PLIERS. 5% " £1.60 64’ {1 BO

DI-GONAL SIDE CUTTERS, B'4', £1 90

SMALL SIDE CUTTERS, LJ2 Standard £3 70

LJ7 (with wire holding dewice). k4 10

FLAT NOSE TOP CUTTERS. LJ1 £.4 10

COMBINATION PLIERS. %' £1 75 7' £1 B0

TIN SNIPS. 7, £2 25

SLIM OPEN ENDED SPANNER SETS. 0+3
2+4 3+5 4+6 _6+BBASIZES. £1.15

MIDGET DPEN ENDED SPANNER SETS
O+1,2+2,3+5. 4+6. 6+8BA SIZES. £2.85 set
of &
4+45 5+55 4+6 6+7 8+9
SIZES. 13 50 se1 of 6.

MINIATURE WATCHMAKERS SCREWDRIVER SETS
£1 50 setof 5.

MINIATURE FILE SETS. set of 6 £1 90 Set of 10
£3.25 (Round, flat. atc.)

TAP AND DIE SETS {18-piece) contain 1 eachof 0. 2 4,
6, 8. BA SIZES IN Dies, Plug taps Taper Taps +
American Type tap wrench T-typa 1ap wrench, Die
Holder. £11.60

TUBULAR HACKSAW FRAMES (with Blade) £2 75

142

10+11 MM

HEAVY DUTY RELAYS, 24V DC operaled will work on
18V), 3 bheavy duly make contacis laround 10A
rating) + 4 change-over contacts + 1 break contact
New. complele with mounting bracket (ideat for
switching HT on Linears. Many uses for this high
quality unit £1 50 each

ALL BELOW — ADD 12Y2%
VAT

VARICAP TUNERS. Muilard type. ELC1043.05 Brand
new 4 40.

TV Plugs {metal type). 4 for 50p

TV Sockets (metal type;. 4 tor 50p

TV Line connectors (back-to-back skt | # for 50p
3-prn Din Plugs, 4 tor 50p

Din 3-pin Line Sockets, Y5p each

Oin Speaker Skis. 2-pin. 4 tor 30p

TWIN IF CANS. approx 1'% %" x 1" hugh around 3 5
to 5MHz 2 separate transformers in one can,
internally screened. 5 for 50p

Dutyher Electrolytics, 50-F 450V, 2 for 50p

Dutbier Electrolytics, 10Q4F 275V, 2 tor 50p

Plessey Electrolytics, 470.F 63V. 3 for 50p

TCC Electrolytics. 1000.F 30V, 3 for 60p

Dubilier Electralytics 5000 -F 35V. 50p each

Duhiher Electrolyucs, 5000 F 50V, 60p each

ITT Electralyuics, 6800F 25V, high grade. screw
terminals with mounting clips. 50p each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.
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JointheDDigital
Revolution

Understand the latest

developments in calculators,
computers, watches, telephones,

television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures’
11%' x 84" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra, to memories.
counters and simple arithmetic circuits, and on to a complete
understanding of the design and operation of calculators and

£7.10

Design of Digital Systems.
plus 90p. packing and

surface post anywhere
in the world

Overseas customers
should send for
Proforma invoice.

Quantity discounts
available on request.

VAT zero rated

Also available — a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics.

In 4 volumes: £4- 60

. Designing Circuits to plus 90p P&P
Carry Out Llogical Func- Offer Order both courses
tions for the bargain price £11.10

4, Flipflops and Registers plus 90p P&P
Asaving of £1.50

1. Basic Computer Logic
2. Logical Circuit Elements
3

Designef These courses were written so that you could’
teach yourself the theory and application of
Manage’ digital logic. Learning by self instruction has the

Enthusiast advantages of being quicker and more thorough
than classroom learning. You work at your own

Scientist speed and must respond by answering questions
Engineer on each new "piece of information before
Student proceeding to the next.

NEW from Cambridge Learning Emerpnses:£ 2 9 5
FLOW CHARTS & ALGORITHMS — ]

use, design and layout; vital for computing, plus 45p
training, wall charts, etc. P&P

_Guarantee. !f you are not entirely satisfied your money will be
refunded.

To: Cambridge Learning Enterprises. Unit 15 Freepost !
I Rivermill Lodge, St. [ves, Huntingdon, Cambs. PE14 4BR.
Please send me . . . . set(s) of Design of Digital Systems at £8.00 each, l

P&P included.

I O prny o set(s) of Digital Computer Logic and Electronics at £5.50 I
each, p & pincluded

of ... .. combined set(s) at £12.00 each, p & p included I :

- The Algorithm Writer's Guide at £3.40 each, p & p included I

I or

I Name

I Address

|
i

I *Delete as applicable

e — —

No need to use a stamp — just print FREEPOST on the envelope.

ETI10
————————————————_—l
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COMPONENTS & KITS

atronics
KEYBOARD KIT

for CATRONICS MODULAR KEYBOARD SYSTEM

Catronics L1d. are proud 10 announce the introduction of the world s first modular Keyboard Kit
available to the home constructoc

The printed circuit board is designed to take a maximum of 54 keys but may be assembled with a
smaller number of keys far a simpler keyboard

The board is nol dedicated 10 any specihc codmg, allowng if to be used for any project whether it
requires ASC 11, Baudot or any ather code This makes it suitable for many projects including

E.T.l. — System 68 MPU (54 keys)
The Keyswilches themselves are single PR ' CES:

pole push-to-make and require no extra

mechanical mounting arrangements. Kit for 36 station Keyboard £31.25
Kit for 42 station Keyboard £35.55

Kit for 48 station Keyboard £39.85

Kit for 54 station Keyboard £44.15

Please add 50¢ for pastage

A legend sheet is provided with each kit
enabling the constructor to label the
keys to suit individual requirements.

Card Frame/Case 71-3841L  £20.91})
End Plates (pair) 71-3842F 84p
VERO 8" Module 71-3843A £4.04
4'* Module 71-3844G  £3.08
(H: LTI  veroboard 09-3979K: £1.27
3:: :ron: :ane: ;1-2338428 £1.03
ront Pane 1-3846H
We stock the full  ygrohoard 09-1034F :ﬁg 1
range of 19" card pain Board 09-1040J 81p
frame parts as p|p, Board 10-1041J £3.28
used in System 68  31.\ay plug 17-0267H  98p
etc. % . 31-way socket 17-0268C £1.07

LOW
COST
V.D.U.

as described
AUG.-SEP.-OCT.
issues

All items available for this project.
Complete Kit at special price £60.00 + 755 Pap
Components aiso avaijlable separately — PCB set, £6.65;
2112-2, £4.50; 2513, £9.25; 555, 47p

All our

TELETEXT — _
DECODER KIT  Hevan

CATRONICS Ltd otfer e world s frst kit for the Home Consirucior for gecoting and displaying the
CEEFAX and ORACLE television informaton (isplay systems The design of tns decoder bas been
desenbed in a sel es of artgles pubhstad by Wintiess Wanld ‘
Ihe decoder has all the osual features meluding full cotour
rharactars Graphics Newsflash. SulvTrle and Timed Page facihties
Our «it gontains the panted circut boards and all components necessary 10 build the camplete
wecoder nchiding power supply and video switching wni Signal mput reguired 15 a mmienum of
1.0V datected video The output s appiox 4V of R. G and B drive suieable tor driving maost types
of Colour Television sets plus a luminance oulput tor tiack and white sels
Repnnt of Wireless Worla  artictes at £1 50 + farge 15p s 8 » nneluded i kiy

COMPLETE KIT FOR £148.55 + £2.50 P&P
Send S.A.E. for tull price list. All prices include VAT at current rates. Please
note our minimum U.K_post and packing charge _exc@ where indicated. is 20p

CATRONICS LTD., COMMUNICATIONS HOUSE

% 20 WALLINGTON SQUARE,

WALLINGTON, SURREY, SM6 8RG
Tel: 01-669 6700 (9 a.m. to 6 p.m., 1 p.m. Sat.)
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TOMORROW
by dln Willr-iekpatrick

THERE IS A NEW LP on sale in the States, it's called
something like "The Best of Software, Vol 17", It has a
whple mass of games, file routines, subroutines, etc.,
written in BASIC and encoded in each of CUTS,
TARBELL and ALTAIR cassette modes for playing
directly into the cassette interface of a microprocessor.
How long before Messrs K-Tel or Arcade start
advertising their latest LP on television "“You 100
favourite BASIC games’’, a fantastic two volume set for
only £1.99, available from your local Woolworths, W.
H. Smith, or any other good Software shop? The latest
dance craze in five years’ time could well be the
""Payroll Routine’’, by Bert Twiddle and his formation
Z80s.

With the current price drops taking place in the field
of MPUs and support devices, the lost cost (£200)
minicomputer is a viable proposition and a complex TV
games player for about £50 will probably be on the
market in time for Christmas (start letting the hints drop
now). Although cassette or LP distribution of software
is a low cost method — assuming that most people have
either a cassette recorder or a record player — the
problem of low cost direct-access media has yet to be
solved.

Film for Thought

You can now buy a complete Mini-Floppy system in
America which will interface to various buses complete
with BASIC, Assembler and DOS (Disk Operating
System) for under $700. A Mini-Floppy drive on its
own would cost under $400, with DIY Hardware and
Software you could have a complete add-on DOS
system for under $500. The only problem is to find a
similar system which will cost under $50.

After discussing the problem in ‘last December’s
issue | received some interesting and novel ideas from
readers, most of which required a magnetic film on a
drum or a disk. Unfortunately the production of this
magnetic film was going to be expensive for the
average amateur and would be one job better suited to
experts. Then, to the rescue, came E. Heath of Dorset
who wrote to me recently and enclosed a sample of a
magnetic paint which he has developed as a result of

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1977
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the comments in the magazine. With the sample was a
leaflet describing the ‘Liquid Magnetic Film’, a
description of a suitable Polyvinyl sheeting, a card
reader design, and a suitable data recording circuit.

The paint is applied (using a built-in brush) evenly
over the area to be sensitised and allowed to dry. When
itis dry a very fine wet & dry paper is used to rub down
the surface to give maximum sensitivity, Acetone can
be used to remove unwanted film. Those of you who
had great ideas for low cost direct access units can now
put your ideas to the test by contacting Mr Heath at 26
Broad Street, Lyme Regis, Dorset, | am sure that he
would like to discuss the problems with you.

Bubbling under from Texas

The solution to the cheap mass direct storage
problem may not be by using magnetic film at all but by
using magnetic bubbles. This is a new technology
being developed by Texas Instruments in Dallas which
can only be described as a lot of very small bubbles
rushing around on a complex model train layout with
sidings and passing loops. To indicate the size of these
bubbles and of the train layout a 92,304 bit bubble
memory device exists, built into a duat in-line package,
it measures less than half a cubic inch in volume. The
price of bubble memory systems is said to be
competitive with the cost of Floppy storage media — |
think they are including the cost of the Floppy drive in
that comparison not the cost of the Diskette. The TBM
0103 is organised as 641 x 144 bits with an average
access time of 4.0 ms and a data rate of 50Kb/s, they
can be easily extended in units of eight to give
additional 92,000 bytes of storage.

it is expected that the cost of a single bubble chip
and associated interface would be $75 in mass volume
with that figure reducing to a half within a year.
Assuming that a 700,000 bit Mini-floppy system costs
$700 (0.1c per bit) and that 738,000 bits of bubble
cost $600 (0.09c per bit) the projected price per bit
could have the Floppy makers worried. However, if you
want to double the size of available memory the
bubbles would cost another $600 for 8 chips whereas
the Mini Floppy would cost about $10 for another
diskette — it depends how you define direct-access
storage.

Memory Mania

Texas Instruments are also forging ahead with other
mass storage devices such as RAM, EPROM and a new
64K CCD memory the TMS3064. This is organised as
16 addressable 4096 serial-paraliel-serial loops (I don’t
know what that means!). The maximum data rate is 5
Mbits per second with a maximum access time of 800
US requiring 300mW of power and all in a 16 pin DIL
package. No price indication is given and so a
comparison with other memory types cannot be given.

Case for a Case

Want to make a really professional job of your
System 68 VDU and keyboard? Try contacting West
Hyde Developments in Northwood about their VTE 101
CRT Terminal Enclosure. It boasts — ribs and bosses for
component mounting, ventillation grills (including
blower opening), Plexiglass screen and all presented in
high impact plastic. The price is in the area of £80 but |
was round at West Hyde the other day and | saw one
there, they really are quite attractive. The only question
is, ‘can your wife afford to buy you an £80 Christmas
present?’

#1



LYNX ELECTRONICS (LONDON) LTD | RETURN

92 Broad Street, Chesham, Bucks

PRICE
Telephone {02405) 75154 LIST PUST
P. & P. 30p per order — overseas 90p. Matching 20p per pair 20p

VAT 8% EXCEPT FOR ITEM" WHICH ARE 12%:%.
PRICES CORRECT AT 31st JULY, 1977

SERVICE

ACCESS WELCOME

THYRISTORS CLOCK CHIPS 0I00ES
MM5314 3. BA145 0.14%
PIV 1A 3a 3A aa 10A  16A MMggIG 35? BA148 0.13%
TO5)  1STUD) (C106) (TO220) (TO220) (TO220) (TO220) (TO220) AAY-5.1223A BA1S5  0.13
200 035 050 045 0.40 58 060 0. 1.4 3.28 BA156 0.12
400 040 060 050 045 087 088 088 140 AAY-5.400 7D BAIS7 0.22
600 065 085 070 — 109 119 126 1.80 9.95 BA158 0.22
84159 0,25
+BT106 £1.00, BT107 £1.60, BT108 £1.60, BT109 £1.00, B7116.£1.00, 2N3525 £0.50 BY206 0.15
1Ic socxe;s“ g:igé 0.20%
8 pin .
TRIACS —Plastic T0-220 Package Isolated Tab 14pn 018 o
9 1B8pn 015 ggg g::
4aA 6.5A 8.5A 10A 154 24 pin 045 . .

(a) ) @) by @) ) @) ™ @ b) flenl OB | ool
100V 080 0.80 070 070 078 .78 0.83 0.83 . 1.01 300  0.50
200V 064 064 075 075 087 087 097 1.01 117 117 REGULATORS c00 Molse
400V 077 078 080 083 097 101 t13 119 170 1.74 723 0.45 590 060
600v 096 088 101 110 $21 126 142 1.50 211 2.7 7805 1.:0 1900 0.65

M 7812 150 -
B2X61
7815 1.50
LINEAR 1.C.S. B ke | i 026
TTL 7400 MEMORIES LM301A 0.40% rMIO0K w98 senes 0.1
SERIES 210246 3.60 | LM307 0.55+ tM340-5 138 | pzvag
7400 0.18 g y M340121.35
7409 318 2112a4 475 | imM380 0.90% o Tacon 212 ories 017
o 015 6508 7.95 | LM38) 1.60% IMadg 151135 orE " 0.50%
7403 oe 2102 2.50 wgsoo g.;g* i T 0A10  0.40
7400 oa1s 2107 10.00 | LM709 035 OPTOELECTRONICS | onog ool
oo o1e 2112 450 | M7 ) 0A0  0.08
s o1g 2813 8.50 | LM748 0.35 Displays Class )t 0a91  0.08
7409 01 2602 250 ,E”E"J;'S o ;g‘;é g':g 02200l o0
7410 036 | NESES 2.00% 7278 1.95 INAGOT O'0an
7412 0.25 NE566 1.50% 728 1.95 IN4002 0.05%
413 040 7491AN  0.85 | NEss) 2.00% | RESISTORS" 141 1.80 IN40O3 0.06 %
7414 072 7492 0.57 | ca3oas 0.85% {£24 Senes Alsy avaable [ 790 180 | \4600 og7.
1817 943 1493 0.45 [ Ca3046 0.90% {10~ Ohm Papular Values | LED o INADOS 008+
hioe ofag) [mdd 0.85 | cA3130 0.90 |1 Meg Electrolyvtics 2 G 0.20 iN4OO6 0.09%
7425 o.30 7495 0.87 | mC1304P 1.60% | wau  1.5p C280 Serwsand H gen o1 INADOT 0.10%
.30 7496 082 | mC1307P 0.85% | wau  2.0p Pots - R INATAE 0.08w
7430 0186 74100 1.07 | mC1310p 0,954 11208 0.10
7432 0.28 74107 035 | mC1381P 1.20%
7437 0.36 74121 0.34 | MC1352p. 0.75+
7441AN  0.76 74122 0.40 | mC1353P 0.75
;32% g-:: 74123 0.65 | mc145up 0.77
g 74141 0.78 | MC1496L 0.82+
7225AN 8:: 74145 0.68 | TAA300 1.61 SEMINAR NEWS
o ow s 10 madies 13 ‘
112 026 7465 095 | 1ane g1z ?:‘;:: Not only will our MPU system be based on MOSTEK's Z80 but
;4;3 g.;g 74174 1.40 | TAABGY 0.65 we are delighted to announce that their brilliant young MPU
Q7 [ 74175 0.94 | T8A530 1.85% | specialist Phil Pitman has agreed to lend his considerable talents
7476 0.36 ;:}S? ;-% TRA530Q 1.90% | 10 the seminar. Speakers of this calibre are going ta make this a
7480 oies) Laigh = Gtas Ig:ggg :-:g' most intelligent and practical seminar for both the amateur and
7482 0.75 ;4197 120 | 1¢A2705Q 1954 | Professional. Write now for details of tickets and the free
7486 0.32 74193  1.35 | gasse0 2.25 | competition,
7489 2.80 74194  1.20 | SAS570 225
T490AN  0.49 74196 164 | zNa14 0.95
SPECIAL Oon’t miss this fahul;.u;: offar. All schoois. iversitias and
radio and electronit; clubs may deduct 10% off all orders
TRANSISTORS NOTICE OFFER VALIO TILL OCTOBER 31. 1977
AC126 0.1 BC184L  0.12+«  BF183  0.30 0c70 0.30 2N3216  1.80
AC127 0.16 8C186 0.20% BF184 0.20 oc71 0.35 2N3777 1,60 ,3‘,\’,,';‘3'} EAV:EI;S
AC128 0.16 B8C187 0.24% BF1BS 0.20 0c72 0.22 2N3772  1.90 -25
ACI128K 025 8C2078  0,12%#  BF194  0.10%  0C84 0.40 2N3773 210 MM5316  3.85
AC141 0.22 BC212  0.41%  BFI96  0.12% 0C139  1.30 2N3819  0.28+  (M309K  0.95
AC141K Q34 BC212L  0.12% ° BF197 0.12% 0C140 1.30 2N4327 - 1.10 MC1310P 0.95
AC142 0.8 BC213 0.12% BF224)  0.18« oC170  0.23 2N4348  1.20 TIL209 0.10
AC142K  0.32 8C213L  0.14% BF244 0.17% TIP29A  0.44% 2N4B70  0.35% )
C176° 018 8C214  0.14%  BF257 030 TIP30A 052«  2N4871  0.354 2 CLEARLED
AC176K  0.32 BC214L  015%  BF33% 035«  TIP3IA  0.54 2N4918  0.60% 0.10
AC187 0.18 BC237 0.16#% BF337 0.32x TIP32A  0.64 2N4919  0.70% 2ZN414 0.95
AC187x 036 8C238 016+  BF338 0.45% TIPA1A  0.68 IN4920 050+  rg gg0p
ACI88 0.8 BCI00  0.34 BFW30  1.25 TIP42A  0.72 2N4922 - 0.88x  pT L
ACIEBK 032 BC301 032 8FW59  0.30 2N404  0.40 2N4923 046+ 2 Digit Display
:g:g? 3-;: aggog 0.40 BFWE0  0.36 2N696 020 CMoS 2.95
. B8C30! 0.46 8FX29  0.26 2N697  0.20
ADI62  0.3§ BCY30  0.55 B30 0.30 2N706  0.15 e ZCDS 8‘054 |
AF114 020 BCY31 055 BFX84 0723 2N113) 015 100086 0.20 ‘gt Display
Alls 020 8CY32  0.60 BFXB5.  0.25 2N1132 016 10018 020 3.50
*73 -2 BCY33  0.55 BFX86  0.25 2N1302  0.40 40028 0.20
AL 020 BCY34 055 BFX87  0.20 2N1303  0.40 4006BE 1.0
As sy, BCY38 050 BFX88  0.20 2N1304 045 1007BE  0.20 SPECIAL
A:1§5 00-22 8CY39 118 BFX89  0.90 2N1305  0.45 40088 093 FF
AL 0-2 BCY40 0.75 BFY11 1.10 2N1306  0.50 A009BE  0.52 OFFER
A 25 BCva2 030 BFY1B  0.50 2N1307 0.50 40108E 052 SECTION
139 035 BCYb4 1.60 8FY40 050 2N1308  0.60 40118 0.20
AF239 0.37 BCY70 0.12 BFY41 0.60 ZN1308  0.60 4012BE  0.20 NPH TO-3 POWER
ALYO2 145 BCYT1 0.18 BFY50 0.20 2N1711 0.24 1013BE  0.50 TRANSISTORS
-AL103 - 1.30 BCY72 012 BFYS1 0.18 2N2102 044 2014BE 100  Fuly Wsied but unmarked.
AU107 3.30» BD115 0.55 BFY52 0.19 2N2217 . 0.30 4015BE  0.95 Similar fa 2N3055 excapl:
AUTIO 175+ 80131 036 BFYS3  0.25 2N2369  0.14 20168 054  BVCEO=50+
AUII3  1.80%  gny3; 040 BFY64 0.35 2N2369A 0.14 2017BE 100  E @ain) = 20+ a1 3
8C107 0.09 BD135 0.36% BFY90 0.90 2N2483  0.20 4018BE  1.10 VOE SAT <1 3V at 34
BC1078  0.12 BD136 0.39% BSX19 0.16 2N2484  0.18 4019BE  0.50 S pes £1.00 25 pes
8C108 0.12 BD137 0.40% 85X20 0.18 2N2646  0.50 4020BE 142 £4.00 50 pcs £7.650
BCi108B  0.12 BD138 048+ 8Sx21 0.20 2N2711 0.20 4027BE  1.03 100 ues £13.00
BC109 0.12 BD139 0.58% BSYS2 0.28 2N2712  0.15 3022BE  0.95
BC10%8  0.12 BD144 2.20 BSY53 0.39 2N2904A 0.20 4023BE  0.20 TO18NPN
BC1OSC  0.15 80157 0.60 85Y54 0.33 2N2905  0.18 1024BE 086 TRANSISTORS
8C117  0.18%  gpIB1  0.86 BSYSE  0.74 2N2905A 0.22 40258 020  Mwunim Voltage High
BCt19 025 BD182  0.92 BSYB5 .30 2N2906  0.18 4026BE 1.8  Gaw Type unmarkod
BC125  0.18%  ppi1ga  0.97 BSY95A  0.16 2N2825  0.14x 19276 0.62 Simlar to ’
8C126  0.20x  pBpigs  1.20 BUI0S  1.80% 2N29260 0.09 10288E 091 BCIO7.8 9
BC140 0.32 BD232 0.60 BU105/02 1.80% _2N292GR 0.10% 4029BE 1.10 25 pes £1.20 100
8C141 0.28 80233 048 8U108  3.00% 2N2D26Y 0.09 4030BE  0.55  pcs £3.50
80142 0.23 80237  0.85 BUIOS  2.50% 2N2926G 0.10% 40418BE  0.80 T0-3 HARDWARE
BC143 023 80238  0.80 BUI26  1.60w 2N3083  0.20 4UA2BE  0.83  Mia Washars Sol
BC147  0.08*  gpal10  0.60 BUI3I3  1.60% 2N3055  0.50 40338E  1.00  der tag Nuts Boir
BC148  0.09%  gpx32  2.30 BU204  1.60% 2N3137 110 A084BE 084 oo 100
BC149  0.09%  Bpy10 150 BU205  1.90% 2N3430  0.56 IoNseE 13y O seslouey.
BC157 0.09% BDY11 2.00 BU206 2.40% 2N3492  1.20 404 9B 054
BC158 008  Bov20  0.80 BU208  2.60x  2N3I5/0  3.60 i050BE 058  HECNUIERS Do
8C159  0.08%  gpy3g  0.60 MJ480  0.80 2N3702  0.10% aDb9RE 030 | ACKAGE
BC160 0.32 BDYBO 1.70 MJ481 1.05 2N3793  0.10% 4070BE 0.50
BC161  0.38 a 2N3704  0.10% Y 10A 50V 0.45
BOY61 1.65 NJ330  0.90 4071BE  0.26 0,
BK168  0.09«  BDY62 115  MJ491 1.5 2N3705 0.0 40728:  0.26 100v Juis0
BC169  0.12%  gpygs 2.4 MJEI40 040«  IN3T06 010  4optEe  0.20 0k 200V 0.60
BCIEIC 0.14%  pOYSG  4.96 MJIESZ0  0.45 2N3707 010w 4082BF  0.26 041200y 0:78
BC182 011  ppyg7 245 MJES21  0.55 2N3708  0.09% 45308 1.42
BC182L  0.92x  gryy9 @30 0C43 0.95 2N3709  0.08%  45iige 150 L Coseseecty Ponty
8C183 0.10% BF180 0.30 0Ca4 032 2NI710 0.10% 45168 1.35 i(ud Cathode or Stud
BCIB3L 010«  or)os 530 Tt i35 IN3I71T 010w Aioes e Anode Ideal for Power
BC184  011%  grygy 030 oc46 020 2N3715 1.70 45208E 120  SuPPlies, Inverters

ete

BUILD THE

TREASURE
TRACER
MK 111

LOCATOR

AS SEEN
ON BBC-1
& BBC-

TV

Genuine 5 silicon transistor circuit,
does not need a transistor radio to
operate.

Incorporates unique varicap tuning
for extra stability.

Search head fitted with Faraday
screen to eliminate capacitive
etfects.

Loudspeaker or earphone opera-
tion (both supplied).

Britain’s best selling metal locator
kit. 4.000 already sold.

Kit can be built in two hours using
only soldering iron, screwdriver,
pliers and side-cutters.

Excellent sensitivity and stability.
Kit absolutely complete including
drilled, tinned, fibreglass p.c. board
with components siting printed on.
Complete after sales service.
Weighs only 220z.; handle knocks
down to 17" for transport.

Send stamped, self-addressed

72

envelope for literature.

£15.95

Plus £1.20 P&P
Plus £1.37 VAT (8%)

£20.95

Plus £1.20 P&P
Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,

6d Cleveland Road, South Woodford,
LONDON E18 2AN

{Mail order only) -

Complete kit
with pre-built
search coil

Built, tested
and

Guaranteed
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TV GAMES CHIP sen i

AY-3-B500 £6.95. Printed circuit and kit of extra parts: T T

black and white version £10.98, colour model £24.95.

Colour generator kit — converts any black and white TV i
jame to colour £17.95. Rifle kit £4.95. Send sae for

NEW COMPONENT SERVICE . y 2-4 Units £19.45
Resistors 5% carbon E12 1Q 10 10M %W 1 Yap. 1W ALKS HAS N Evs

3p. Prevet pots subminiature 0.1W 1009 to 4M7 9p - 9 : 9

sipvuriey roveonmemcmanetr 20505 | | WERIFIES ENTRIES & SHUTS ITSELF OFF!

30p. Dusl 95p. Polystyrens capacitors £12 63V 22pf
to 8200pf 3 2p. Ceramic cepacitors S0V E6 22pf to
47000pf 3p. Polyester capacitors 250V E6 .01 to
Amé 5%p. 15, .22, .33mt 7p. .47mf 11p.
Electrolytics 50V .47, 1, 2mf Sp. 25V 6. 10mf 5p.
16V 22, 33, 47mF 8p. 100mf 7p. 220. 330mf 9p.
470mf 11p. 1000mf 18p. Zener diodes 400mW £ 24
3v31033V8Vap.

MAINS TRANSFORMERS

6-0-6V 100mA 84p. 9.0-9V 75mA 84p.0 / 12/ 15/
20724/ 30V 1A£3.85. 12.0-12V 50mA 84p. 0 / 12
/15 /20 / 24 / 30V 2A £5.15. 6.3V 1%A £2.30.
6-0-6V 1A £2.75. 9.0-9V 1A £2.39, 12.0-12V 1A
£2.69. 15-0-15V 1A £2.89. 30-0-30V 1A £3.68.

PRINTED CIRCUIT KITS ETC*

Contains etching dish, 100 sq ins of pc board, 1 Ib ferric
chloride, etch resist pen, drill bit and laminate cutter
£3.85. 100 sq ins pc board 80p. 1 ib FeCl £1.05. Etch
resist pen 75p. =

S-DECS

AND T-DECS*
S-DeC £1.84. T-DeC
£3.61. u-DeCA £3.97.
u-DeCB £6.87. IC
carriers  with sockets:
16 dil £1.91. 10TO5
£1.79.

'il':I:LAIR (é%lchlATORS je RN LD : e
POCKET T i i i ]

Snclair pocket TV. €185, Cambridge _scintic Unusual Gift For cllentg. Friends, N!qm,_ Dad ... Yourself!
onite €848, Ortora scamie: E1000mose | | Deluxe: Keyless Calc with Audio Entry Verification System (EVS)w, Auto
adaptors £3.20. Shut-0ff, 3-Year Batteries, Memory, Brushed Aluminium & Leather Grain Finish
BATTERY ELIMINATOR Case, Brushed Vinyl Wallet & Notepads, & Mu?h I!{llore. . o from Sh
BARGAINS il vinyl wallet and free notepad from Sharp
TV GAMES POWER UNIT An Astonishing Calculator! take care of all your important notes,
gt;?::i:gg?( Sl 00mA £3.20. i gh:i Shal;p zupfer Thin Manisa rci)mlarkal;:e appointments and brainstorms.

& : evice of the future! It is so unbelievable e s s ; :
With switched output and 4-way multi-jack cannector. ; A e Despite its miniscule size, The Super Thin
Type 1: 3/4%/6V o 100mA €2.30. Typs 2. that unless you hold it, touch it and use it, it Man is a workhorse. It's a full-function
0T almost seems like a gadget from a Buck memory calc that performs constant,
100MA RADIO MODELS Rogers movie ... And no wonder ... The iprocal and chain calculations
With pressstud connectors. 9V £3.45. 6V £3.45. Super Thin Man is truly astonishing' Here’s power, recip! i =)
9V+9V £6.15. 6V+6V £5.15. 412V +4%V £5.18, 3 : square roots, percentages a‘?d :dd~o€/dls‘i
CASSETTE MAINS UNIT * . S g counts. Its large, clear, and sharp Liqui
77V with 5 pin din plug 150mA €3.88. Audio Entry Verification! Crystal Display is easy to read indoors or
FULLY STABILIZED MODEL £6.40, Switched output of The Sharp Super Thin Man tells you when out.

e il you've entered a number or function A Fantastic Gift!
CAR CONVERTORS 12V INPUT ; . e i (L
Output 3V 300mA £1.80. Output 7%V 300mA £1.80. tshl’(:ugh(ét‘ﬁssiiﬁluswe ll‘:nt}’y f\’ex;mcag!or: If you've been lo;)}(mg fofr'aTsrfcgnd ca¥h or
: ystem » an exclusive feature tha something special for a gift, The Super Thin
SBeA;I'TE!lY' ELIIM”INATOR K'Joi' . automatically sounds a musical tone every Man is yfurp:nswer. Its handsome alumin-
with S?fsf'u'ff gaau::yor:arfmngfa'l:. 4'/,0 ':gf‘;;‘.' v time you touch a k,eY- There’s no need to ium case may be personalized at most
£2.10.9V £2.10. 413V + 415V £250. 6V +6V £2.50. guess whether you've entered your prob-  jewellers by having your client’s name or
iy -50. Cassette type 7%,V 100mA with din lem into The Super Thin Man! You can also com ed. A personalized
lug £2.10. Transist bilized 8- for b - ; pany name engraved. A personal
ﬁzni.oa/ :%?;6‘7'7‘:%/. "7 127 ik 57 180 100mA select silent operation. gift as mcef as hthlss coulqr lﬁe wlelrth fxv?j times
£3.20. 1 Amp £6.40. Heavy duty 13-way types 4; / Y [ uper Thi n, and your
e TN/ VAL T 3aia 95V B ;;7422\" Fastest Keyboard Ever! ;k;:o%?::e: v;/rillethinrl)( of ycig w}?enever ¥hey

T2VEC G 63700 BE 1A vansm sobiies | | There'snot another pocket calemade that's  2550c)
£1.95. Stabitized Laboratory power kit. Switched 1 faster or easier to use than The Super Thnp It’s Reliable!
1030V in 0.1V steps. 1 Amp £12.45. 2 Amp £14.95. Man. That’s because the keyboard is Your Super Thin Man is backed by Sharp's

i keyless. There are no keys or protruding . 5 o
snjggelﬁeflé’g!gs!wﬂgy %Efs. PA100 £14.85, key tops to jam or hit accidentally when (;l::j f:;;‘:?.anufacturerswarrantyo B
MK60 audio kit £36.45. Stereo 30 £17.95. SPMB0 you're doing rapid calculations. The Super W e e
£3.75. BMTBO £4.25. Send sae for free data Thin Man’s keyboard is controlled by [ Yes. Send me A SHARP SUPER
SINCLAIR 1C20 ) pressure-sensitive sheet Keys, a revolu- ‘THIN MAN at £19.95, l
1C20 10W + 10W stereo ntegrated circuit amp kit with _tlonary SyStem that Someday Wll! be bu}.lt
printed circuit and data £6.95. ' into all calculators. Sharp, the pioneer in (] Yes. Send me A SHARP SUPER THIN ||
PZ20 Power supply kit for above £3.88. pocket calcs, brings you tomorrow today. MAN at £19.45,
VP20 Volume, tone control and preamp kit £8.95,
Send sae for free leaflet on the whole system. . Automatic Shut-Off!
JG12 AND JC40 AMPLIFIERS . You can’t forget to shut off The Super Thin Name .....ooowmm
JC12 6W IC audio gL Man! It automatically shuts itself off when

amp with free data -

you've finished your calculations and saves

el your batteries. In fact, you can forget about » X e

Also new JC40 20W batteries for almost three years — that’s

;:n;%eslwgh zcb —— s y . how long The Super Thin Man should g ... . . s rn B s e B2 st B s .
-#3. Send sae for free leaflet on both models and i i

associated power Supply and presman ke L 3;s)eerate with an hour a day of continuous KT PRICES INC, VAT ANDP&D

FERRANTI ZN414 " Thi ' (Mail Order Only) ,

IC radio chip £1.44. Extra parts and pcb for radio Thinnest Calculator Ever! SAE for Brochure — Export Inquiries

£3.85. Case £1. Send sae for free data. Many pocket calculators are not really Invited

ELEGT UNIGS pocket calculators = theyl’ée tolo thick. 'l;he
Super Thin Man is the world’s slimmest. It’s
swooAmNE'EEHY Box 68, 32 eoEm Road oan;/ .5 cm. thick. The Super Thin Man easily

Swaniey, Kent fits without bulging in most pockets and is 9 October Place, Holders Hill Road
Post 30p. Prices include VAT. Official orders welcome London NW4 1EJ
Overseas customers deduct 7% on items marked ° and always ready to solve your everyday

calculations. The accompanying brushed Telex: Kramer K7. Tel. 01-203 2473
lon others, ﬁyg---—--—---
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MM5516 Clock Chips £3.53

200 pf wvin solid dielectric vanable caps ‘'
spindle 3S5p

Grundig electret mike inserts with F €T preamp
£1.50

PL259 plugs with reducer 58p

§0239 sockets single hole or standard mtg 40p
12 volt reed relay 4 make 20p

12 volt sealed relay 3 pole n/o 1 pole n/c T pole
¢/0 2 amp contacts 130 () coil 85p

Buign roller micros 15g

Toko 465 KHz AM I.F. panels new 30p

Toko FM tuner heads 88 108 MHz £1.85

Savbit 500 gram cored solder per reel £2.50 +
35p P&P

Stereo preamp chassis with conlrols ceramic input
with crcuit £3.50 + 50p P&P

100v 10 amp bridge rectibiers 35p

300 KHz HC6U crystals 40p

500 mir reels twin soiid core connecnng wire
£4.00 + 85p P&P

€v2184 2% CRT with P.D.A. £1.85 + 80p
P&P

£.7.P. 100 wati solder guns £3.75

6 MH 3 amp smoalhing chokes 30p

6-12v DC G.P.0. buzzers 30p

612 voit hooters 50p

Board with 6 volt change over reed refay £1.78
G.P.0 board with 64 BC107 type transistprs, 2
reed and 1 mercury relays. diodes, etc. 2.00 +
75p

Newmarket power supply 240v AC input 8 volts
OC output at 25 OMA £1.95

Crystal microphone mserts 37 m/m 80p

Bridge rectifier 500v B00MA ex equip 10 m/m
cube 2Bp

Long + medium wave aerals %" x 8' 40p

240v AC solenaid 4Bp

High smpedance headphones 2K{} mono £1.88
Steren decoder boards with SN76104 IC 12v
£2.00

100-0-100 2A level meters 75p

Stereo tuning meties 100 <A per movement
£2.76

Level meter 20 m/m x 10 m/m 10 MA FS.0

Veeder 100t 3 dign reset counter 240v AC £1.95

Swingle digit electro-mech. counter 24v DC with
count carry contact 50p

Curly leads 7 core heavy. 5 foot max 30p

650v AC geared mator driving 24 way stud cuntact
switch BSp.

Connecung wire 5 x 5 yard lengths multi colours,

R. Y" TAPE HEADS
N1330 1/2 track dual imp record/ playback

50p

SRPQ0 1/4 track stereo record playback £1.98
TO10 dual head assemblies 1/4 track record
playback slaggered stereo with built in erase, per
head €1.20

4SE std. 1/4 1rack erase heads 30p

Mono cassetle heads Jap 80p

MAINS TRANSFORMERS 240v AC prirdary
6.0.6v 100 m/A 7Sp

909y 75msA T5p

12:0-12v 50 m/A 7%p

utherwise shown V A T

R S
12v 500m /A 95p

Hoslage 25 pes item o' orders undar 12 00 25p postage and packing on orgers uvin 12 Unless

ORDER ADDRESS: PROGRESSIVE RAD10. 31 CHEAPSIDE, LIVERPOOL 2
K R O

15-0-15v 1 amp £2.00 + 35p P&P
0.12-15-20-24-30v 2 amp £4.95 + 35p

25v 2amp £1.75 + 35p

45v 2A plus 2-9v 2A torod £2.75 + 35p
0-7.5v twice 500 m/A £1.20 + 35p

18 volts 1 amp rectified £1.85 + 35p

18 vohis 1 5 amp + 12 volts 1 amp 2.20 + I5p
20 vohs 2 5 amps 2.20 4 35p

MOTORS

Model 1 5 6v OC

2407 AC 1/24th 1 pm 65p

240c AC 1/5th 1 p.m. 86p

3rpm 115v AC small motors with gearbox 30p
COMPUTER CAPACITORS

14,000 uf 35v OC new 7Sp

30.000 uf 40v DC new 75p

4,200 uf 100v OC new 75p

60 000 uf 30v DC new 75p

20,000 uf 45v OC ex. equip 40p

TV ELECTROLYTICS

100 MFD 350v DC 60p

200 MFD 350v DC &§0p

100 + 400 + 32 MFD 274v DC 60p

100 + 400 + 16 MFD 275v DC 60p

150 + 150 MFD 350y OC 60p

150 + 150 + 75 MFD 350v OC 60p

100 + 100 + 200 + 300 MFD 275v DC 60p
100 + 300 + 200 275v OC 80p

400 + 200 +75 + 32 MFD 275v DC 60p
Special Ofier 10 MFD 6 3w P C MTG £2.50 per

100

22006 3vDCPC Sp.4 700 MFD 6 3v OC 5p
each

SEMICONDUCTOR OFFERS

ALL FULL SPEC.

C45 15p — BF 181 20p — BF200 2Qp - BF$95
{Equw ) 20p — 2N1893 20p BC184C 12p —
2TX320 12p

Mptorola MRD 3051 phow transistor 35p

N Channel F.£T S. similar to 2N3819 20p
Lucas 500w 5 amp N P.N stud power transistar
Type 831268 55p

0.2 green LE D5 12p

M203 dua! matched pair mostets single gate per
FET 40p

SL301 Dual matched parr SiL N.P N transistor Ft
300 MHz 30p

MAN3A Im/m L ED dispiays 50p

intel 1024 bt MOS rams type C1103-1 95p
SWITCHES MIN TOGGLES

SPST 12x6x9mM/mB58pOPDT 12x11%Y

DPDT Centreoff 12«11 x9m m 75p

Dalo 33PC circun pens 80p

2 pole 2 way centre off shder 20p

b-6 pole 3 way slider 30p

S PS.T. Ruckers 10 amp white 12p

S P ST Rockers with neon 10 amp 30p

Plasuc project boxes AB S black with brass
nserts and lid 75 2 56 x 35 m/m 40p

9571 x35m/ma9p, 115x95x 37 m/m57p
Pocket mulumeter 1000 (2P Vv Thv AC/0DC 100
msA current DC O 3K. 0-150K resistance £§.00
Woe stock full range of components, vaives,

etc.
Project lists weicome

mehuded n all prices

UNBEATABLE

£10-50%% WHILE
FFER LASTS,

USING THE AY-3-8500 CHIP

KIT COMPRISES OF:-
PC.Board. AY-3-8500 I.C.Components for
VHF/UHF Modulator, 2 Meg Clock and
Sound Amp. (No switches, cables or
loudspeakers supplied)

SPARE AY-3-8500 CHIPS £5:50p eoch‘

53 Warwick Road, New Barnet, Herts EN5 5EQ.
Telephone: 01-440 7033

Personal Callers and Trade Enquiries welcome
Cheques and Postal Orders to be made payable to ‘Telcraft’

PANEL

gl g

Tl

Rub-down panel
markings

‘A really high quality system
for tinishing off your pro-
jects. The sheets include a
mass of lettering and control
scales for both rotary and
linear pots.

The lettering is trans-
ferred simply by laying on to
the panel and rubbing down
— it’s strong and permanent.

The markings are on two

TRANSFERS =~

New from ETI

a— v, I

o
\.n“

“
L v‘
R

sheets (a tuli-sized one cutin
half for easy postage) and
contain sufficient lettering
for dozens of projects.

KRR
et

Send £1.75 (includes VAT |

and postage) for the two-
sheet set to:

Panel Markings,

ETI Magazine,

25-27 Oxtord Street,

London WIR 1RF.
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TELECRAFT

ELECTRONIC
CALCULATORS

SCIENTIFIC

"TEXAS SR60 (40 memory printer)
" “TEXAS PC100A (Printing Unit for
SR52/SR56/T153/T158) . £161.23
TEXAS SR52 (Card Prog. 20 mem.) £180.00
TEXAS Libraries and Accessories available, T1-59.
(New Card Progs. 960 steps or 100 Mem.) £205.00
TEXAS T1.58 (New Key Progs.. 480 steps or 60 Mem)

£1350.00

4.00
TEXAS SRSG (\0 memory kev Dr0q100 steos)£54 00
“TEXAS SRS1 Il {3 Mem./Stat. Sci) . . . £34.75

TEXAS T1-30 (Sci. Mem.[ ] etc) £13.50
‘TEXAS T1.41 (Fin. Exp. 9'dig.) £27.98
‘TEXAS SR40 (Mem. 15 Sets [ ]) £20.75
‘NOVUS 4525 {100 step prog.-exp.} £32.30
*NOVUS 6035 (100 step prog. Stats.) £32.30
*CBM 4148R (Scient-Exp 10 dig.) £20.75
‘CBM 4190R (Scient. Pre-prog.) .. - £28.15
‘CBM Mats (M55) Nav. (NBO) Stat. (SGI) £63.43
‘CBM PR100 (100 Mem 72 step prog ) £35.50
"HP 25 (Programme) . £79.00
HP 27 (Sc1./Mang.} - - £119.50
‘HP 67 (Fully prog.} . £289.00
"HP 97 (Fully prog. with Printer) £507.00
All HP range available.Prices on request
CASIO 110 (Sci. Exp. Frac. & Dg.) £16.75
CASIO CQl (Cal.Dig. Alarm (,Iock) £27.69
‘CASID FX201P (Sci. 11 mem. 127
step prog.j £46.25
CASIO FX202P {as above but cont. mem. -prog. even if
off) . £64.70
'CASIO PROFXI (as above bm card prog ) £115.00

Mains charger included
Other calculators available include: Adler, Spiver Read,

Olympia
SPECIFICATION LISTS ON REQUEST

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT
(ADD 8%) BUT INC. P&P CHEQUE WITH ORDER
Company ! Hospital and Government orders

accepted by phone
EXPORT ORDERS ACCEPTED

Barclaycard. Access order accepted by phone.

Tel. 01-455 9855

MOUNTAINDENELTD

22 Cowper Street, London, EC2
{Near Old St. Station) Tel. 01-455 9855
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Our finger is right on the button

New TEXAS’
58 & 59

whenitcomes to

SCIENTIFIC .
PRODUCTS

THE NEW DECIMO CLOCK
RADIO — VHF/MW

This excellent fully solud state teak fimish clock radio has everything
you need. %'’ LEQ Oisplay. Fanastically accurate. 24-hour auto
wake tor alarm or music with auto shut and recall for next day
3-position display. Sleep to music with auto switch off. Snooze Bar
for that little extra sleep. Hi/La Dimmer. 3" pm Dynamic speaker
VHF . MW Radio. slider volume and 1one contrals. Qutput jack size
4% x124X6%

Ouwr Price £39.95 Stereo Version £59.95

Add £1 00 for P&P

~

2LC Gents thr., min |, backiite,
sec., date. month .. £17.95
3AED Gents. Hr, min. sec 3LC G.enls {hr . min., sec.),
month. day Luxury fimish backlite, month, date £24.95

: L £14.95 4LC Gents (hr., min. sec)
backlite. month, date, day.

2AED Gems. Hr. nin . sec.
month, date, day £9.95

2LA0 Ladies Hr. min. sec

month , date, day . £12.98 stopwatch, 10/100th sec
3LAD Ladies’ Dress, bark tinish £37.95
Hr . min.. sec . month. date, SLC Gents World Time (hr
£16.95 min , sec.. day). date, month,

day
1UD Unisex, Hr, min. sec., 8 ume zones, stopwatch,
manth, date, day £14.95 counter £45.50
6LC Gents Chronograph (hr
All prices quoted are for stainless min (sec.) or dale), date. day
steet wnh adjustable matching of week. backlite, chronograph
bracetets. For gold plate add siop, lap acc time. etc.

at the right price

£1.50 to price.

Alt pur watches have manu-
facturers back-up service and fuil
guarantee for 12 months

£49.90

6LCL Ladhes {hr., min.). backlite.
sec., month, date .. £39.50
SOLAR WATCH (hr.. min.. sec.).
backlne. manth, date £59.95

{Functions I1n Dbrackets are

continuaily on display)

LW 1457400k

Mw 530-1600

M Band 1. 1 6-4Mhz
SW1 4Mhz-8Mhz

SW2 BMhz-12Mhz

SW3 12Mhz-18Mhz
SW4 18Mhz-30Mhz

L Patice Band 66-86Mhz
FM 88-108Mhz

Aurcraft 108-136Mhz

H. Police Band 144-174Mhz
UHF 430.470Mnz

to Dept ET

WORLD PATHFINDER

Catch the world with ths fantastc 12-waveband Radio

This set for the connoisseur had
VHF Double conversion LS8
contral. USB control  RAF gain
Squelch Tone and Volume
controls  Electromic tuning Fine
wning Light. Map
Runs off Batt/ Mains/ Car SW &
M antennas
Earphone and record facilities
3. watt output
OUR PRICE £165.00
Add § 1 50 far R. p&p

We are mapr supplers to Govarnment departments large
comparues, schools. etc. All products are guaranteed for 12
months Send your order with Cheque / Access s Barclaycard . Cash

All prices include VAT Add 65p for p&p unless otherwise stated

barcla

TEXAS Qur Price
@58 480 program steps, up to 60 memories £70.95
@59 Card programmable, 960 sieps. 100 memories  £208.95
@57 50 step programmable £42.95
PC100A Print cradle for use with 58. 52. 56, 58 £175.95
@51 Fu fully sct 3 mem £33.95
@41 Financial £27.85
5200 Desk Top £42.95

CBM
@Fr 100 72 s1eps programmabie £37.95
@NBO Navigator POA
@SR61 Statstcian POA
@4/5190R 92 steps pre progrm sci £24.95
4148 full sc £19.95
SINCLAIR

#New Cambridge programmable £14.95
Set of 4 lraries £4.95

HEWLETYT PACKARD
@®HP25, HP67. HP23. HP91. HPY7. HP10. ewc Prices on
applicati

ication
SHARP
@E18120 LCD recharg % ¢ Mem £20.95
Le 8029 LCD Folding pen £23.95

CASI0
*CQ1 Time. stopwaich. calc alarm. set alarm 4 diff umes and 4

ditt tones £29.95
#5il Mem calc, time measurement Net, time lap. and split hme
£26.95

#Pro FX1 card programmabie £129.95
*FX201 Programmable £44.95
FX202 Prog with facihty for keeping prog when off £67.95
FX2000 LCD S £24.95
* X110 Full Sci £17.95
1c820 LCD in wailet £17.95

@ Rechargeable Free * Free Adaptor

We also stock a range of desk. printouts. ordinary calcs speciahst
calcs, cassette, cassette radios, stereo. ewc Tell wus your
requirements and we wil! supply

‘ SRR -

HVI only £37.98 per pair. Range up to 3km-
' approx .. 100mw. call buzzer. compact
trap._ volume contral

HV100 only £86.80 per pan Range up
1 wati. 3.channel int, circur
buzzer. carr. case

HV2500 only £165.00 per par. Range
12km apprax . 2.5 watt. 2-channel i
-superhot squelch. V. control call buzzer
. Carr case. earphone, ali sets 30% longer
ringe at sea.

“ These sets are solidly made to the highest
standard. For export and yachtsmen e

000 0@ 5 FINCHLEY RD
00000
ELECTRONICS'

TEMPLE FORTUNE TEL: Ol—
LONDON N.W.11. 458 4755
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Greenbank
CMOS WITH DISCOUNTS,

10% for 25+ 25% for 100+ 33%% for 1000+
4000 Series {RCA/Motorola}

4000 020 4027 0.60 4051 1.04 4081 024
4001 020 4028 1.00 4052 1.04 4082 0.24
4002  0.20 4029  1.27 4053 1.04 4085  0.80
4006 1.31 4030 080 4054 1.29 4086  0.80
4007  0.20- 4031 248 4065 146 4089 174
4008 1.07 4032 119 4056 1.46 4093  0.89
4009 060 4033  1.55 4057 29.81 4094  2.08
4010 060 4034 211 4059 6.20 4095  1.16
4011  0.20 4035 131 4060 124 4096 118
4012 0.20 4036  3.09 4061 2560 4097  4.13
4013 0.60 4037 1.08 4062 10.10 4098  1.22
4014 112 4038  1.20 4063 1.22 4099 203
4015 1.2 4039  3.09 4066 0.69 40101 176
4016 060 4040 119 4067 4.13 40102 2.16
4017 112 4041 083 4068 0.24 40103 216
4018 1.12 4042  0.93 4069 0.24 40104 228
4019 060 4043 112 4070 0.65 40107 0.86
4020 1.24 4043 104 4071 024 40108 6.18
4021 1.2 4045 156 4072 024 40109 221
4022 1.07 4046  1.48 4073 0.24 40181 4.30
4023 020 4047  1.01 4075 024 40182 173
4024 087 4048 0.80 4076 1.71 40194 226
4025 0.20 4049 0.60 4077  0.65 40267 2.26
4026 192 4050 0.60 4078  0.24

14100 and 13400 Series (Motorola)

14160 1.18 14175 1.08 14415 7.35 .67
14161  1.18 14194 117 14418  2.67 '}::g? §:7
14162  1.18 14410 570 14422 4.98 14430 6.51
14163 118 14411 9.54 14435 7.93
14174 108 14412 17.07 14440 11.58

14500 Series (RCA / Motorola)

14501 0.20 14518 139 14537 13.17 14561 0.70
14502 1.38 14519 0.57 14539 1.24 14562 5.59
14503 075 14520 1.39 14541 1.62 14566 1.67
14505 4.38 14521 2,77 14543 1.82 14568 3.15
14506 057 14522 215 14549 4.10 14569 2.72
14507 0.0 14526 2.15 14552 10.50 14572 027
14508 3.08 14527 1.78 14553 4.66 14580 8.35
14510 1.5 14528 1.22 14554 1.67 14581 4.30
14511 174 14528 1.72 14555 1.01 14582 1.4
14512 1.03 14530 0.95 14556 1.01 14583 0.84
14514 3.47 14531 1.74 14557 4.65 14584 0.71
14515 347 14532 139 14558 1.25 14585 1.10
14516 1.51 14534 8.15 14559 - 4.10

14517 4.02 14536 4.00 14560 247

74C00 Series (National)

74C00 0.26 74C86 0.69 74C173 1.21 74C910
74C02 0.26 74CB9 4.65 74C174 1.21 74C914
74C04 0.26 74C30 0.82 74C192 149 74C918
74C08 0.26 74C93 092 74C193 1.49 74C920
74C10 0.26 74C95 1.31 74C195 1.31 74C921
74C14 151 74C107 131 74C200 7.20 74C925
74C20 026 74C150 4.17 74C221 1.50 74C926
74C30 0.28 74Ci51 2.63 74C901 0.74 74C927
74C32 026 74C154 3.93 74C902 0.74 74C928
74C42 1.20 74C157 236 74C903 0.74 80C95
74C48  2.37 74C160 1.48 74C904 0.74 80C96
74C73 074 74C361 1.49 74C905 7.71 80C97
74C74 0.63 74C162 149 74C906 0.74 80C98
74C76  0.74 74C163 74C907 0.74 88C29

PROOCO-EOPEOONN
NhsaoRERRNRESELY

1

1.49

74C83  1.97 74C164 1.31 74C%08 2,63 88C30
74C85 1.97 74C165 1.31

742909 1.74.

TIME BOX. Digital Clock
Case. 56 x 131 x 71.5 mm
with red acrylic window.
Choice of case colour.
white, red, orange, blue
£2.25.

“E" LED DISPLAYS. Class Il devices. but fully guaranteed by us

tor "even’ segment briliance, stc — maney back or exchange if
not satislied

DL-704 0.3in 70p DL-727E 2x 0 Sin £1.80
DL-707E Q 3in 70p Dt-750E 0.6 £1.50
DL-728BE 2 x 0.5 £1.80 OL-747E 0.6in £1.50

FND 500 JUMBO

1st class. comman cathode
60p 0 5" LED, 7-segment

1000 £4.00 £1.30 -
(quantity prices available)
Also MAN series LEDs

SOLDERCON PINS
100

€10.50
10,000 haff price (£30.00)

DIL SOCKETS

"VEROBOARD’ 8714716 pin 15p
Pitch with copper strips
n E OP-AMPS
X pack ot 8 . 87P | A 3130 (COS/MOS) £1.00
Y5 50: CA 3140 (BI MOS) 95p
g ergh | 747 Mindi 25p
3% x 3% 50p TAER e
3’ x 5 56p ETRas: as5p
S ol /3 £1.98 NE 556 99
277 17.9" £2.55 Le
LEDs (red only)
0.1 Plain‘board tno strips) 01" dua. 15p
3% x 29" 28p | 02" da 15p
3% & 5 asp
3 17 9 QUARTZ CRYSTALS

£1.28
Terminal pins £1.50/500 100 kHz, 1 MHz. 2 087152
MHz, 32768 MHz
4194304 MHz. All same
price. each £3.75.
Motorola 32 768xHz rmunia-

lure crystal £4.50.
LIQuID CRYSTAL

DIP breadboard £2.44
Spot face cutter 74p
Pininsertion ool £1.00

SIX DECADE COUNTER

MK 503956/6. 7 £12.10 DISPLAYS .
Quantity prices available) 4 x 0.5" digits 40 pin
£13.95
CLOCK CHIPS CMOS CLOCK CHIP
AY-5-1224A £3.50 1% velt batiery operated. to
MK 50253 £6.80 | sut ow LCD. 40 pn Dil,
MK50362/50366 £7.26 | 11440 €11.58.

CATALOGUE. tree on request
Terms. CWQ. Add VAT to all prices at 8%
Post. etc UK 25p {+2p = 27p) per order. Export add 75p
{Europe). £2 50 slsewhere. no VAT
Polys universinies, regd. Cos., etc . can telephone their orders for
immediate despatch

GREENBANK ELECTRONIGS (Dept. T10E)
94 N Naw Ferry

oew Chester Road.

Wirra), Merseysida L62 SAG
England. Tal: 051-645 3391
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Your free start
toarewarding
_new hobby.

s ‘Heathkit make the
world's largest range of
electronic Kkits.

Including amateur
radio, test equipment,
educational and general
interest Kkits.

Every one of which
* comes to you absolutely
¥ . complete-right down
to the last nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, usetul
piece of equipment,youll also
have the makings of a 4

To find out more, post
the coupon andwell send _2»
you oui latest catalogue. |
Heath (Gloucester) Ltd., | ‘s
Dept.ETI-107,Bristol Rd.,},
Gloucester, GL2 6EE. Z&J

Tel: Glos (0452) 29451

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF
rT_he new Heathkit catalogue.Out now FREEI

To:Heath (Gloucester) Ltd., Dept. ETI-107, Gloucester,
GL2 6EE. Please send me my Heathkit catalogue. I

I enclose an 1lp stamp for postage. [ o
Schlumberger

Name
Address

;?;:;3 L

Postcode

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.
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Speed up your precision work with

MINIATURE

POWER EQUIPMENT
The NEW SUPER DRILL P2

£16.50. PP 86p

and all-metal STAND S2 _ .

£18.50 PP 106p 8

SUPER 30 KIT—30 tools incl. drill |
without stand £19.39 pp £1.00

PIS DRILL STAND £5.13 pp 38p

P} DRILL £9.67 pp 38p
FLEXIBLE DRIVE SHAFT

£5.94 pp 34p
TRANSFORMER

continuous ac/12v de £7.56 pp 81p
variable speed 12v dc £9.50. pp 81p

Replacement drills, stones,
burrs, etc. 40p each Circular
saw blades, set of four with arbor
£3.50
P &P. any quantity 25p &

P

o

PRECISION PETITELTD

TEDDINGTON MIDDLESEX TW11 8HG

Al VAT inchisive g
9’ x 4" SAE - ol
please for leaflet
amd Order Form

119a HIGH STREET
TEL:01-2770878

SAVE ON POSTAGE CHARGES
WE ARE YOUR ‘SINGLE SOURCE’ FOR ALL YOU
NEED FOR E.T.l. PROJECTS

P.C.B.s {top quality epoxy-glass)

Graphic Equalizer £1.80 Continuity Tester 45p
Graphic Equahzer P S U 50p Loudhaler 55p
Stereo Simulator 50p Morsture (ndrcator 60p
Sweep Oscillator £2.40 Egy Timer 55p
Bonyos 55p Bass Enhancer £2.10
ETI 546 GRS Monitty 55p Games Ritle SO0p
ETi DFMa 55p Tachometer 45p
ETI DFMb £1.00 Hex Display 50p
ETi DFMc 45p £11447 Audio Phaser 85p
ETi DFMd 55p ET! 544 Heart Monior 75p
ETI 549 Metal Locatdr 75p
Plus all other P.C.B.s previously advertised
SEMICONDUCTORS
BC10778 9 9p BC320 12p BD609 70p  1N4148 4p
BCI09C 12p 8C4/8b 25p BFYS1 18p  1N4002 5p
BC114 15p BCY32 30p ZT%109 12p 1N5404 18p
BC116 17p 80131 35p 2N3055 49p IN1199 (18A5B0v)
B8C147:8.9 9 80132 37p 2N2905 25p 75p
BC1771:8:9 14p BD519 /20 50p 2N5357 IN Fen 35p BYX36-300 9p
BYX22-200 15p
INTEGRATED CIRCUITS
CA3046 60p CA3052 £1.50 LM3900 §5p 741 25p
CA3130 £1.00 LM380 £1.00 TCA220 £1.65 748C 40p
5585 aop
LOGIC
7400 14p 7401 14 7410 15p 7416 35p 7420 16p 7430 18p
7440 17p 7447 80p 7472 25p 7473 30p 7474 35p 7493 40p
RESISIORS 54 H 5 CARBON FiLM aw 1P 100 same value 80p
Vow 1.5p 100 same vaiue £1.20
POTENTIOMETERS Midget Carbon Track Log or Lin 27p
MINIATURE SKELETON PRESETS Honzontal 100R to 1M 11p
JUMBOLEDSO 2" Dis. Red . 18p Green  25p. Complete with Ehip
DISPLAYS FND5QO0 (Com. Cath ) £1.20 Minuron 3015F £1.20
TANTALUM BEAD CAPACITORS 1.0.4.7.22..0. 33.0 13p
TANTALUM AXIAL CAPACITORS 1.0/5v 10p, 10.0/50v 15p, 47 .020v 15p, 68..0 20v 18p, °

100 O 20v 20p.

ELECTROLYTICS (Capacity ‘Valtage) 100410 6p, 220710 8p, 500 10 10p, 10712 6p, 220415 9p,
50/ 15 7p, 100 15 8p, 500 15 12p, 33/16 7p, 100/16 Bp, 640 16 12p, 150018 18p, 10 25
6p, 12 525 6p, 25/ 26 6p, 47 *25 6Bp, 50 25 6p, 100 25 Bp, 20025 12p, 33025 12p, 500 25
20p, 4.700/5060p, 10063 25p, 470 63 35p.

CERAMIC PLATE 50v 4 70PF 1 OUUPF SN3 3N/ 1UNO

3
100v. 6BPF. TOOPF 190PF. INS. 1ONO 22N0O 5:
CERAMICDISCO 1 F 18v ap. 35PF 12KV Sp
TUBULAR PULSE CERAMICS 12KV 27PF and 76 PF Oniy 8p
POLYESTERAUOV U 10.01 015 UA7 0060w 10 F 4p
C280 POLYESTER 0 10. 0022 0 033. 004/ 01 ap. 1D F Tp
POLYSTYPENE 12PF 15PF. 75PF 130PF 145PF §10PF 4ap
2N2 3NJ TONU. 22NO 26N0 5p

Our Sores at POOLE ROAO WORKS, WIMBORNE are 11w open 10 persondl snapgpers on Fhdays
2pm w0 8pnm and Saturdays am toBpm

Sumemer List Now Heady 10p. Ptease mclute 2hp PEP VAL INCL

R.F. EQUIPMENT SPARES LIMITED, 3 LACY CLOSE, WIMBORNE, DORSET BH2J 1PY
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Watts!

The HYS 1s a mono hybrid amplifier ideally suited for all applications All common input functions
-+ (mag Cartndge. tuner. etc.) are catered for internally, the desired function 1s achieved either by a
mufti-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
e merely require connecting to external potentiometers (not included) The HY5 is compatible with all
Preamp""er 'L P power amplifiers and power supplies. To ease construction and mounting a P.C. connector 1s
supplied with each pre-amplifier
FEATURES: Complete pre-amplifier in single pack -- Multi-function equafization - Low noise -— Low
distortion -~ High overload -- two simply combined for stereo
APPLICATIONS: Hi-Fi -— Mixers -~ Disco -~ Guitar and Organ -— Public address
SPECIFICATIONS:
INPUTS Magnetic Pick-up3mV  Ceramic Pick-up 30mV. Tuner 100mV Microphone 10mv.
Auxihary 3-100mV; input impedance 47k} at 1kHz
QUTPUTS Tape 100mV. Main output 500mV R.M.S
ACTIVE TONE CONTROLS Treble » 12dB at 10kHz: Bass + at 100Hz
DISTORTION O 1% at 1kHz: Signal/Noise Rato 68dB
OVERLOAD 3BdB on Magnetic Pick-up. SUPPLY VOLTAGE + 16 50°.
Price £5.22 + 65p VAT P&P free
HY5 mounting board B1 48p + 6p VAT P&P free

H Y3 0 The HY30 is an exciting New kit from | L P, 1t features a virtually indestructible | C with short circunt

and thermal protection. The kit consists of t C, heatsink, P C board, 4 resistors, 6 capacitors
. mounting kit, together with easy to follow construction and operating instructions This amplifier i1s
] 5 watts Intu BQ ideally suited to the beginner in audio who wishes 10 use the most up-to-date technology available

FEATURES: Complete kit -~ Low Distortion -— Short. Open and Thermal Protection -— Easy to Build

APPLICATIONS: Updating audio equipment -— Guitar practice amplifier — Test amplifier - Audio

oscillator

SPECIFICATIONS:

QUTPUT POWER 15W R M.S into 8,) DISTORTION O 1% at 16W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz - 3dB

SUPPLY VOLTAGE +18Y

Price £5.22 + 65p VAT P&P free,

H Y 5 0 The HY50 leads |.L.P 's total integration approach to power amplifier design The amplfier features an

integral heatsink together with the simplicity of no external components During the past three years

the amplitier has been refined to the extent that it must be one ot the most reliable and robust High
25 watts imu 80 Fidetity modules in the World .

FEATURES: Low Distortion - Integral Heatsink -— Only five connections -~ 7 Amp ouiput transistors

- No external components

APPLICATIONS: Medium Power Hi-Fi systems -- Low power disco -~ Guitar ampfifier

SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8() LOAD {MPEDANCE 4-161) DISTORTION 0 04% at 25W at

TkHz

SIGNAL NOISE RATIO 76dB FREQUENCY RESPONSE 10Hz-45kHz -~ 3dB

SUPPLY VOLTAGE * 25V. SIZE 105 50 25mm

Price £6.82 + 85p VAT P&P free

The HY120 is the baby of I L P s new high power range designed to meet the most exacting
requirements including load hne and thermat protection this amplifier sets a new standard in moedular

design

. FEATURES: Very low distortion — Integral Heatsink -~ Load line protection -— Thermal protection -
60 Watls "“u BQ Five connections -— No external components

APPLICATIONS: Hi-Fi -— High quality disco -— Public address -— Monitor amphifier -~ Guitar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OQUTPUT POWER 60W RMS into 81) LOAD IMPEDANCE 4-16() DISTORTION O 04% at 60W at
1 kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+36V
Size 114 x 50 x 85mm

Price £15.84 + £1.27 VAT P&P free.

The HY200 now :mproved to give an output of 120 Watts, has been designed to stand the most
ruqqed conditions, such as disco or group while stitl retaining true Hi-Fi pertormance

FEATURES: Thermal shutdown -- Very low distortion -~ Load'line protection -~ Integral Heawink —

. No external compnnen(s
]20 Walts Inlu 80 APPLICATIONS: Hi-Fi -— Disco -— Monitor — Power Slave -~ Industrial .~ Pubtic address
. SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 'lZOW RMS into 8) LOAD IMPEDANCE 4-16() DISTORTION 0 05% at 100W at '
TkHz
SIGNAL NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE!

SIZVE 114 x 100 x 85mm
Price £23.32 + £1.87 VAT P&P free.

The HY400 is |.L.P 's "Big Daddy’" of the range producing 240W into 42! it has been designed for*
high pnwer chisco or public address applications. If the amplitier’is to be used at continuous high power

levels a cooling fan 1s recommended The amplifier includes all the qualities of the rest of the family 1o
lead the market as a true high power hi-fidefity power module !

1 FEATURES: Thi | shutd — Vi I dist: — Load | tect: — N t |
240 walls "“u 40 o ermal shutdown ery low distortion oad line protection o externa

APPLICATIONS: Public address - Disco -- Power slave -- industrial
SPECIFICATIONS:

OUTPUT POWER 240W RMS into 4.) LOAD IMPEDANCE 4-16¢) DISTORTION O 1% at 240W at
1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz -~ 3dB SUPPLY VOLTAGE
+45vV

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £32.17 + £2.57 VAT P&P free.

POWEH PSU36 surtable for iwn HY30 s £5.22 plus 65p VAT P/P free
i

PSUBO suitable for wo HYS0 s £6.82 plus B5p VAT P/P free
PSU 70 sunable for 2 HY 120's £13.75 plus £1.10 VAT P/P liee.

SUPPLI ES PSUSO suntable for ome HY200 £12.65 pius £1.01 VAT P/P free
PSU 180 suitable fon two HY2000 s or one HY400 fz].‘lo_p\us 185 \/eT PP free
B148p pras up, AT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd Please Supply

Total Purchase Price
Crosslangi House | Enclose Cheque (0 Postal Orders 0 Money Order O

Nackington, Canterhury Please debit my Access account 1 Barclaycard account (O
Kent CT4 7AD Account number____ .

Tel (0227) 63218 MR St g

Signature
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TIME FOR
WIRELESS ?

The MA1012 LED dlgltal clock module is a full 12/24 hour
format clock unit, operating from 50/60Hz mains and offering
a host of features: Hours, minutes display in bright 0.5"" LEDs,
with optional seconds, sleep and snooze alarms, fast and siow
setting, PM indicator, switched output for radio, but the most
important feature is the non-multiplexed directly driven display.
This_means no RF{, so the MA1012 is ideal for use in any type
of radio/tuner etc. The neat fitting means it can be slotted into
many existing cabinets/chassis - only 1.75 x 3,75 x 0.7 ” total!!
£9.45 per module - isolating mains transformer £1.50 (8% vat)
Two modules and two transformers for £20.00 + 8% VAT.
AMBIT announce a new addition to the catalogue - information
on TOKO’s new ceramic ladder filters. 2.4kHz SSB filters etc.
HF coils, new flat faced low cost panel meters. Catalogue 45p.

DETECKNOWLEDGEY!

Complete digital clock kits

TEAK or PERSPEX CASE

NON ALARM £11.50

PRIGES
INCLUDE
POST, PACK

ALARM £14.50
AND
Features:
@ 4 LED digits %2 high, red
@ 12-hour display with AM/FM indica-
tion
@ Mains frequency accuracy
5 5 @ Easy-to-build : all components
ALARM % included

Puised Alarm tone. Automsatic Brightness @ Beautiful real wood case or Perspex:
Control. 9 minutes Snooze. Simple White, Black, Red, Blue, Green

Setting. @ Flashes to indicate power cuts
Complete Kit including case . . £14.50
ReadyBuit . .. .. . . £16.50 NON-ALARM
Module Kit, excludmg case .. £12.50 Complete Kit includmng case .. £11.50
Ready Built o .. . £13.00 Ready Built . ... £13.50
TIMER FACILITY: Slopwatch use upto 9  Module Kit excluding case ... £9.00
min 59 secs . .. . ... extra 50p Ready Buit ... ... .. . £950
EXCELLENT DESIGN ANODISED ALUMINIUM ALARM
GLOGKS
@ Green digits. Snooze repeater alarm. Superb value ... ... £18.36
@ Red digits Brightness control. Smooze . .. .. .. ... .. £17.28

DISPLAYS: FND 500 %' LED £1.19 each; 6 for £6.48. NSB 5430. %2'' red LED
stick of 4 £4.32. 5LTO2, 2’ green phosphor stick of 4, £5.67:

CLOCK CHIPS: 50253N Alarm. 12/24 hr. 4/6 digit, £E5.67. 50362N Calendar
clock, £7.75. MM5385N 12-hr. 4 digit Alarm £4.32. 6 Decade Up/Down
Countars: 50395/6/7, £13.10.

MICROPROCESSOR: Z80C.P.U.. £29.70.

Z80CTC o i .. £15.70 1702A UV Erazable PROM o B3
780 P10 oE = €15 70 2102 NA IK Static RAM . £3.1
UV PROM Erazer ... £103.00 + £5.00p. & p 4kx1 16-pin Dyn. RAM .. £7.05

|3
5

Metal iocator principles and practise, including some of the facts that the
manufacturers of £100+ metal locators wouldn’t like you to know !l €1.0d
The “ionic Ferret 4000 — A little detector technolegy of pur own. The
VCO b, sed metat locator for the electronics constructor, including platsic
moldings for housings of electronics and search coil, tubing etc. Can be set
up using just a test meter. All in" price £34.26 inc PP and 8% VAT.
DEMONSTRATIONS AVAILABLE AT OUR OFFICES IN BRENTWOOD HIGH ST.

COMPONENTS ETC

As usual, Ambit offers a comprehensive range of components and modules
for wireless, including over 300,000 types of signal inductors for just about
every conceivable RF signal application from SkHz to 300MHz.
SEMICONDUCTORS

Modules/tunerheads

CA3089E FM [F 194 BC413 lonoise 0.)8 EC3302U 3 varicap FM750
Kngog FR/'IIIF 1.34 40238 shid RF 0.25° EFS600U 5 varicap FM £12.95|
HA1137W  FMIF 220 BF224 6GHz RFO. NT3302UG 3 yang FM £7.50
TBA120 FMIF 075 BF274 H EF5800 6 varicap FM  £14.00
TBA120S FNV IF  1.00 %T;((g\g 58v;,3W 5351598(‘)‘1 (5800 +osc op! 211722
SN 3 TX213 30v/.3W Varicap mos mix x

N A R L 7252 im tunersel £26.50
7253 stereo tunesset  £26.50
7020 cer. fiit. fm if £6.95

~
(4]
N

HA1197  AM radio 140 ZTX551 60v/1W 1
TBAGS1 AM radio 1.40 BDS515  45v/10W 7030 lingar phase if £10.95
MC1350 age gain 1.00 BDS516  45v/10W 0. NBFM7T kit for 455- kHz
uA753 FMgain 180 BDS35 60v/S0OW 0.52 inbimf filter/amp/detector
LM1496 Bal mix 125 BDS36 B60v/50W 0.53 for +12v p
MC1310P mpx dec. 2.20 BO609  80v/90W O 70 92310 mpx decoder £6.95
CA3090AQ mpx dec. 4.35 BD610  80v/90W 1.20 91196 mpx decoder &birdy
HA1196 mpx dec. 420 BF256 1GHzfe10.34 filter £12.99
LM380N 2w AF 100 E176 o ch. swt. 0.38 93090 mpx decder. £8.36
LM381 st pream. 1.81 MEM614 {40822} 0.38° 91197 mw/lw tuner £11 35|
1da2020 15w AF 9 MEM616 (40673) Q.67 /1223 vancap am mnenEfobo
0

A = MW (or LW) kit 9,
MENMGEY) Tolueise] N0N5r e omptets TBABIOAS

module kit

S = i o
O\JWW\A@\JNNU‘

8 BA102 whlvaric. 0.30
0.30

7}
®
>
N

UN3900 o amp BBI05 unvaric 0,40 NB All our audio ICs are
%80590 ORiam pe) mvam2 duatam 148 L = ol %)
uc Sv/1A short circuit” prorected as

mvam115 15v/AM  1.05

mvam12525v am  0.90
All our mpx decoders are
TOKOQ COILS & filters provided with TOKO mpx

defined by the manufacturer

10mm notch fitters. All our FM [F
= AM IFts with cap. 0.30 moadules use the improved
< FM IFtswithcap. 0.33 mute version HAT137W.

o 15 Qthers: {trom gen . price list}
- Vhesiioosacy 030 Sthersluomgenpr

78M24uc 24v/5A
uA723cn variable
NESS50a variable
TAAS50b 32vrel.
1ct8038cc  sig gen

i NESSSY timer

DO 0V~ 140 0000 AI A LD LN D 2 B0 L © 00 <0
OSSO0 00oRMmsM

"!\’P."’NNPPOOQ,"—‘Q#QQPPT‘.—'N

NES66V veo * YHCS12374AC2 030 gy mw/lw ferrite rod £0.90
NES67v tone dec 0+ YHCS11100AC2  0.30 Min: foil trimmers by Dau:
NESG60B  hf plI 0* KACSKSB6HM — 0.33  5/16/720pF swing 7.5 0.18
NES61B  hi pl 0+ 7mm IFsfor RC 033 33,5, P in 78 006
NES65k Ifpll 0* £FS10.7 ceramic  0.50  g0,F gwing 10mm dia 0.24
MC1312  guad .50 BLR3107N mpx 190 551,100k thode law
11€90 650MH2 14.00% BBR3132 °'e fm 5 trimpots tor varicaps  0.45
ZTX107  50v/.3W 0.14 Z 9 188§8Fg?6e§hhrus 005
ZTX108  30v/3W 0.14 95 10000uF/63v

ZTX109  30v/ 3w 0.14 'V‘FK 7/9KHz 1.65

Chokes TuH to 124mH DA,

VAT is extra at 12.5% except where otherwise shown. Postage now 25p
per order please. Catalogue 45p inc pp & vat. Please send an SAE with
all enquiries {a5 or larger size please) Price list free with an SAE (a5 size)

AMBIT

INTERNATIONALG

37a High Street, Brentwood, Essex. CM14 4RH Tel (0277) 216029

RECHARGEABLE BATTERY SET SUPER VALUE £6.10
Includes: 4 AA {1.2V) Nickel Cadmium batteries (separately £4.32. 3/6/9V
switched Universal Mains Adaptor with 4-plug connector for mosi calculators
(separately £3.7B) plus banery holder).

ELECTRONICS DOORBELL: Warbling tone. Runs off PP3, £5.40.

LIQUID CRYSTAL WATCH. 5 function. Backlight. Chrome case. Black strap.
£17.28.

Send payment with order. SAE for details.

BARON

SOUTHVIEW HOUSE

6 GOWER ROAD

ROYSTON, HERTS.

Phone: Royston {0763) 43695

AUDIBLY SUPERIOR
AMPLIFICATION

HIGH DEFINITION — ‘MUSICAL' — POWER AMP
MODULES

* T.H.D. TYPICALLY .007%
@ 10W, 500Hz

* ZERO T.1.D. [SLEW-RATE
LIMIT 16 V/ 8]

Module size:

120 x 80 X 25 mm. vsing
glass fibre peh with ident
and solder resist,
Nliustrated

tight duty heatsink.

CRIMSON ELEKTRIK power amplifier modutes are fast gaining a repulalion as the best sounding. most’
musical modules availablg Parhaps the most )mportant features of this design are: exceptional freedom
from crossover disioniton (due 1o the use of oulpul tripies) and zer0 T.1.D The amplifier 1s protecied aganst
open and short circuit foads and yet will drve a highly reactive lower impedance (oad. whith 1s mare
representative of a real loudspeaker. Square waves mainiain their nse limes up 10 {ull power whiist
simulated electrostatic loads are easily handled, with negligible overshoo! and a setlling 1ime of 12.S
Other specs. S/N > 110dB; Rise time 10S. Sensitivity 775mV; DC couplgd; 5Hz-35kHz (-~ 3dB), THD <
015% 100mW-ciipping, S00Hz

CRIMSON ELEKTRIK power supplies are i kit form for maximum flexibihty and feature a low freid.
slimine toroidal transform® with a 120-240v primary and screen. two large capacitors; bridge rectifier and
alt foangs.

Heatsinks are attractive black anodised extrugions. 80mm wide

POWER AMP MODULES HOME EUROPE
CE 608 0Wrms/B ohms - 35v dc .

CE 1004 100Wrm3/4 ohms * 35w dc .. .

CE 1008 100Wrms/8 obms - 45v dc gg:gg cHlMSON
ro " | ELEKTRIK

SUPPLIES
CPS | For 2xCES08 or VLEIDO4 *.. .. ... ... ......... . £, £14.20 €n)
CPS 2 Far 2xCE1004 or 2 or 4xCEGD8 . £17.90

CPS 3 For 24CE1008 £19.20 74 STATION ROAG

HEATSINKS RATBY
“Ligh Duty imm 2 C/W 80 130 LEICESTER, LE6 DJN
High power “100mm 1.4 C/W £1.60 £2.40 TEL: (0533) 386211

Disto/group 3150mm 1.1° O/W £2.30 £3.65

78

Home prices inClude VAT and carmage Payment by cheque/ PO. COD GOp 1E50 limn). Export no problem.

European prices n. de carnage. nsurance and handling. payment in Sterling by bank drafi, PO.

International Giro or M. ~ey Order. Qutside Europe, please wnite for specific quate by return. Send SAE or
two intemational Reply Loupons for tull inerature. Favourable iade quanuily price Iist on request. Sunabie
pre-amp cicuit 20p
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| TTLs by TEXAS - 1Cs | op.AMPS MJa
3 4000 1 - 91 216p | 2N2222 22p | DIODES
7000 160 | 7210575p | 4001 21p A0 108p 709 40p | MEMORYL.C.a MJ2501250p | 2N2388 18p [ 8v127 12p | REcHrERS
7401 18p 74107 36p 4002 21p A3140 108p 733 150p | 17024 EPROM 7750 MJ2955130p | 2N24B4 32p | 0A47 9p 2
7402 18p 7410960p | 4006127p | WM301A 40p 741 25p | 51052 Ry 1en| MIE2955130p | 202646 S2p-| 0AB1  15p " ‘50“5»
7403 18p 74110 60p 4007 21p | LM31BN 175p 747 75p | 5107 RAM Boan MJ3001250p | 2N2904/A22p | 0AB5  15p | 44 400“79
7404 24 74111 LM324N 130p 748 40p MJEID5590p | 2N2905/A 22p | 0AS0 9| 00V 31p
3 750 | 4008 180p 21122 RAM 470p P P | 2a sov
7405 25p 74112068 | 4009 &b | Mciaser 75p 776 216p | goata e MPF102/3 2N2906+422p [ 0AS1  9p sop
7406 43p- 74116 216, 4010 875 | NES3V 140p 3900 70p | avs.t e14 a0p} 2N2307/425p | OAGS op | 2A 100vasp
7407 43p 731181608 | 2011 210 Nojlofs,  Laar 850p | ypcigass. | 2N2026RE8p | 0A200 9p | 3A 200V70p
7408 22p 74119226p 4012 23: LINEAR I.Cs NE556 40p 850p [ 40p| 2N29260G 0A202 10p | A 600v80p
7408 22p 74120130p | 4013 5 AY.1.0212 650p NES56 97p : MPSAO6 37p 1p| 1N31a  ap | A 100Ve0p
7410 18p 7412132p | 40114 9:',: AY.3.8500 775p NESBIB a50p | LOWPROFILE DIL MPSA1262p [ 2N3053 22p | 1Ng16  7p | A 400V 8€p
7411 26p 7412252p | 2015 gop | CA302BA  112p NE5628 as0p | SOCKETS BY TEXAS MPSAGG 40p [ 2N3054 65p | 1N4001/26p | 2A ooy POP
7412 25p 7412375p | 1018 sap | CA3046 85p NES65 200p | 8Bpn  12p 22pin  36p | MPSUOE 72p [ 2N3055 65p | 1ns003/a7R | °A 10OV,
7413 40p 74125 70p 4017 120p CA3048 250p NES66 200p | 14 pin 13p 24 pin 40p | MPSUDGE 78p | 2N3442151p | 1N40O5/7 Bp A 4 108
7414 85p 74126 65p 4018 110p | CA3053 75p NES567 200p | i6pin 1ap 28pn 48p.| MPSU5580p [ 2N3702/314p | 1N4148 4p 6 °0Vu
7416 40p 7412882p | 4019 s7p | CA3065 2008 SN72710N  54p |18pin  30p 40pin  60n | MPSUSE 98p | 2N3704/514p | 1N6401/318p | 10a soow 2T
7417 40p 74132 81p 4020 140p SAJOBOE 97p SN75883N 275p gggﬁ 90p | 2N3706/714p 1N5404/720p Vz
7420 18p 74136 81 4021 A3089E 250p SN76008 280p s 90p | 2N3708/914p | ZENER
7421 43p 72121 85p 48323:: CA3090AQ 428 SN78013N  175p | TRANSISTORS BD139 88p | 0C71  385p| 2N3773320p Ay 254 1400Y
7422 28p 74142 300p 4023 23p | 'CLBO 38CC 400p SN76013NO 160p | \r 55,620 gg”o 60p | R20088 225p) 2N3819 27p| 400mwW 11p 432p
7423 38p 74145 95p 4024 9op | LM339N 176p SN76018 280p Amz”“ol’ BF‘V‘SG 225p | R2010B 225p7 2N3B20 50p| 1w 22p
7425 33p 74147208p | 4025 23p | LM37IN 200p SN76023N 1750 | ac176 209 s §;P JIE2987" 150 2N3823 70
;:gg ::p 74148160p | 4026 200p mgg?: :;gp gf;;g:)szmb 160 | aC187/820p BF170 23e TIPPZ;SA :ozp 522382,42" TRIACS
7427 488 74150130p [ 2027 eap | LM3BIN ol SEBAIS S0p | 5149 60n Br173 27p | T1ba0e 935 2N3903/4 22p | Plastic 10A KOOV
P 74151 B1p 4028 110p 180p 310p | AD161 45p BFi178 30 P p [ 3A 400v 8Sp 16
7430 18p 7415381p | 40291208 | M252AA 8505 TaAS61a 1500 | AD15; 43h BFI78 30p|TIP31A 58p| 2NOSB 1%p| Ga 400V .- 15A 40OV
it R B A N a4 R ] | I
7233 83p 7416597p | 4040150p | MC13% JUCT JiEs 300p | AF116/722p BF1B4/524p | Tip32C B5h | 2N4126/6 o| S 20 1EAT SO0
L aoe 7415697p | 4042 97p | MEIG3RL 130 TEARCS 2250 | AF127 40m BF194 13p| Tir324 35| 2N4401 345 1200 225
3 7p 74157 97p 4043 100p C1496L 112p TBABOO 112p | AF139 40p BF19g 11 7p 34p | 10A 400V 40430 130p
7440 18p 74159250p | 4046 1s0p | MC3340P  180p TBABIO 125p | AF230 48p 8r195 175 | 1inasa 1295 | IN4AY) o L30p; (0669 130m
74 8se | aico130p | 4047150 | MCIIEOP  180p TBAS20  100p | BCI07/B10h 617 1dp | T1p34C 180 | 2NS179 785 |OPTO.
7442 780 74161130p | 4049 6dp | MECAC 0B 1209 7DA2020 4850 | BCloB/810p Brz00 aop | Tiries 295 | 2Ns298 28n |erecTRoNICS myo &
14431200 | are2iaop | 4050 sap » P | BC109 "10p Br244n 34p | 11p35C 2005 | 2N5301 825 | oen L. f%e
1445 108p 74164 140p 4055:“: . VOLTAGE REGULATORS — Fixed SE}‘Z?’“;: BL2sgn ;2: LID964 2975 NesH/ga0y ORp 12 :& Ilt%;'.i’.?:,”edif:
7435 00m | 1heataen | 49551350 | Prasuero220.31er G2v  7mie2 70p | GC1ET YR BF23B 3% TiPaia 705 | 2N5485 45p | ORb o7 s0p 07+ (e 2o
7248 85p 74167320p | 4068 30p | Thod 2w 28e2) 9 | B P 87255 48p| TIPa1C 8ap| 2NG107 70p [2NG777 a8p 027 Amber 30p
7450 18 741702 Pl 1amp +ve Vv 78015 70p f SC'587913p BF337 32p| TiP424 76p| 2N6027 60 ) (38p (0"2r iimber| (387!
7451 18p Jaio%e0n | 4959 336 | v 7805 130p BC169C 15p BFR39 34p | Tipa2C 96w | ZNG247 200p | SCR THYRISTORS
7453 18p 74173,”: 4072 ”: gx ;gos 130p 1g3mA SN 12‘9; SEH; ;;: g;zgguun TIP2955 76p’ 2N62541lo= 1A 50V 105 75,
7458 188 | 741741300 | 4073 88p | 13y 7gi> 1305 - 2% B®1BC178 176 Brnno/1 34m | ear Ao| 3N128° gen| 3A400VSTOD rigs
7470 38p TN ISSTe | 4078 30p | 15y 7815 130 12V 79012 8op | BC179 20p BFRAs 37p | ;ng87  25p| 3N140 97p| 12A 400V Piasuc ng:
7472 32p 72177 1308 4081 30p | 1oy 781 130 'V 79L15 a0p BC182/312p BFW10 90p | 2N698 43p| 3N141 90p | 16A 400V Plastic 220p
7373 36 | * 741401008 | 4053 1998 | 2av 7824 130p M03« TOI 150p Bci8y 128 BEX30 34p| 2N706/822p| IN137 200p [ 16A SO0V Plsrc 2709
7471 37 ! (M323K T03 7 p| 2N918 43p| 40360 BT106 1A 700V ST
7475 a8p ;j}g;?;;g 45101400 7| 1 amp —ve (M327N oIl 275 | BE212 14p BFX86/730p | 2N930 12: 40361/2:3: CI98DTaAIOOs Pt 1:2:
7476 37p 74184260p | 4o1g130n | 3V 7905 200p BC213 12p BFx88 30p | 2N1131/226p| 40409/1075p | MCR101 ¥:A 15vT092  27p
7480 54p 7a185190p | 43191460 | 12V 7912 215 MCiass DL 300 Bez :3: BEYS0 22p | 2N1304/578p] 40411 326p | 2N3S25 5A 400V 1066 120p
g | om0 m R RS0 BR800 i e i ) mimiore:
7483 99p ooy Py ) BCY70 20p BFv90 90p| 3N171] 370| 40835 6ob| 2Nsoez 084 100v T092  40p
7484 108p J41921008 | 145338808 | hem sink 17 /W 25p VARIABLE P BRY39 48p{ 2N1893 32p| 40676 1a0p | ZNS084 0 BA 200V T092 43p
7485 120, ke P | suitable for T0220 723 DIL  asp | D124 140p RSx19,2020p | 2N2102 80p| 40673 &
785 Tzae 60p Other . P | BO131/265p MIE340 70 P S8p |"Al fully branded devices from
P 74194 160p 9301160 GT2C DL 145p Pl 2N2160120p¢ 40871 86p | TEXAS.
7489 3a0p AT (REE RO, BD135/684p M1401 176p| IN22,8 220] ager2  oon| [ENAS RCA. MOTOROLA. Mul-
7490 40p 74198130 | 83083250 méJva e T(_;g'z' LM317 T0220 328p VAT inclusi - - ad 25 L
7491 90p 741971308 | 33102750 TL430 TO92  70p inclusive prices — a p P&P — no other ext
ras
7492 s8p 74198270p | 9311275p
1493 400 Taitenren | 33133258 [ oiserars — MAIL Govt., Colleges etc Orders Accepted
7495 78p monazee | anradize | Riosssor b 130 23491 8% | ORDER
7496 90p 7525090 | 93211g0p | DLI04 Red/Green 160p aoao? 98P o
7497 290p 75451 72p | 2322180p | DLIO7 Red/Green 160p gace 200P ONLY
74100 140p 3324 250p | DL747 Red/Green  250p 200p 54 Sandhurst Road, London N Tel: 01-204 4333
74104 75p 3602 175p | TIL321/322 Red 130p 3 s Telex: 922800

Half price Teletext

You can now buy Texas Tifax module Teletext decoder
complete with matching cable connected keyboard, power
supply, interface board and complete instructions for
installation in most common television receivers for only £180
+VAT and £2.50 postage, packing and insurance.

Since the interface is connected directly to the television’s
video output circuitry, picture quality is excellent with pure
colours — much more so than is possible from decoders which
feed the aerial socket.

Due to the compact nature of the Tifax module, installation
within most receiver cabinets is no problem. Facilites include
seven colours, upper and lower case alphanumerics, graphics,
time coded display, and newsflash and subtitle inserted in TV
picture.

Assets House, Elverton St
London SW1P 2QR ‘

Phone: 01-828 2731.
Telex: 896953

To enable us to supply the correct interface board and
instructions, we must know your television set make and
model and, if possible, chassis type.
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MINI-ADS

& CLASSIFIED

full address.

THIS SECTION IS A PRE- PAYMENT SERVICE ONLY

MINIADS: 3 1/4"" x 2 1/8",
£22 per insertion. CLASSIFIED DISPLAY: £3.50 per single
column centimetre. No'P.O. Box Numbers can be accepted without

INQUIRIES TO: Mark Strathern, Advertising Department
01-437 5982) 25-27 Oxford Street, London W1R 1RF.

3) £26 .4-11) £23 .12 or more)

Availabie for alil ETI projects
1rom day one of ETI, ‘phone
your order

AT AN

)| ‘Goodies Bag' of pits with
each order

35 GVENOR ROAD, TWICKENHAM

ZARTRONIX

WIRE THREADING
INTROKIT £6.60

PLUS Professional tools essential for successful
wire threading

ORYX Temp. ‘Cont. Sold lron (fine t'ip fitted)
10

....................... £8
\Safety Stand .. .. ... ... £3.40
P&P for stand and iron together 54p
Microshear Cutters (with safety clip) . . . £4.50
Quality Tweezers . ... ............ £1.50

MISC.: Conductive Paints Elecolit 340, 3gm
tube — PCB repair bus bars, RF Shieilding, etc.
........................... £2.50

TERMS: Add 8% VAT to all items. Cash with
order. Min. order £2.50. P & P 30p per order.
Mail Order only. Access available.

115 LION LANE

ZART REJ NI X HASLEMERE, SURREY

MIDDLESEX TW1 4AD - Tek01-891 1923

VALVES

Radio - TV -- Industrial -- Transmitting

We dispatch Vals s 1o aii parts of the world by return of
post, air or sea mail. 2700 Types in stock, 1930 to
1976. Obsolete types a speciality List 20p. Quotation
S A.E. Open to caliers Monday to Saturday 9 30 1o
5.00 Closed Wednesday 1.00. We wish to purchase
all types of new and boxed Vatves.

Cox Radio {Sussex) Ltd., Dept. E.T.I., The Parade,
East Wittering, Sussex PO20 8BN. West Wittering
2023 (STD Code 024366).

e — e ]
LEDs Red Green Yellow Orange] 'INFRA RED
125 15p 27p 27p 27p | 6mW  £1.58

19p 33p 33p 33p-) ORP12  §5p
ovro ISOLATOR TiL111 £1 OCP71  40p
Panel SCRs 50V 100V 400V 400V Triacs

clip 1p TO5A 1A 28p 27p 46p- TOS 24 80p.
Only with TO066 3A 27p 38p 50p T0220 10A £1.50
LED s STUD 7A 50p 55p 65p Diac BR100 21p

AC125/6/7/8 15p|oN28260)  12p | O AMPS
AD161/162  a0p|2N3053 18p | 727 g' g:p
AF117 - 22p| 2N3p54 aspb i oL S
AF124/5 6.7 34p| 2N3055 41p .
AF139/239  40p| 2n3702/3/4 12p | VOLTAGE REGS
8C/107/8/9  9p|2N3003/4/5/616p | 5V 7805  Plastc
BC109C 12p! IN2646 asp}i2v78i2 1 Amp
BC147/8/9  10p|Tisa3u)T 28p | 15V 7815 all
BC157/8/9  11p|groas 3sp|18v 7818 £1.50
8C167/8/3  11p| mprioz aop| 24V 7824
BC169C 12p{ 283819 28p [ 773 DIP 1450
BC177/8/8  17p|3N3823¢ 30p [ BAIDGE RECTS. |
BC182/3/4L  11p)|2n5459 aop | 24 50V 36p
8C186/7 30p|iNg1a 3p [ 24 100V a1p
BC212/3/4L  12p||Ng16 8p | 2a 200V 46p
BCY70/71/72 13p{1n4001 5p | 24 300V s4p
gg:g;;:z; :gﬂ IN4002/3 6p | 2A 100V 85,
PlIN40D4 /5 Tz 7
8F194/5 12p|1N4006/7 a; 5;?;8“; Z; uvg,,
B8F196.7 14p|3a/50v 1p |55
B oa/es  aebi3asioov 150§ 520 Juoss 119
BFX29/85 30p[34/600v 22p | Jo%ed £1.00
BFxg4 24p||N4148 4 | 381 it
BSX19/20 182iBA100 gp | M3 ndo
MJE2955 €1|ga156 12p mgg(l)oros 400
MJE3055 65p|Bax16 ap | 32 o0
ocu M4 EMkY 160 | 55 Sockers
2N697 15p|oagy &p 5
2N706 2ploa70 0479 8p |80 12p
2N1711 20p|0A81 040 7 [jebn %
2N2219 20p|0ag1 095 8p | OB s Bush 14p
2N2904/5/6/7 18p |0a200 gt 4ica & Bushes
gz;gOMRSIBA 18p |0A202 > Dalo Pen 7::
26 7 Avdel Bond 2GM 65p

ISLAND DEVICES, PO BOX 11 {18 CARROWAYS PLACE)

Prices inclusive

MARGATE, KENT CT9 10X Post & Packing 15 i1 ciass|

SYSTEM 68

MC6800PCPU ... ....... £15.80
TMS4033 IK RAM 450ns 2102/2
equivalent .. ....... ... .. £2.00
MM1702AQ 256x8 EPROM |, £10.00
2112 256x4 RAM 450ns ... £3.00
4040 4-bit microprocessor . . £6.50

Please add 8% VAT TO
total plus 40p P&P

We have a large 6B0O0 computer facility
and can help you write and assemble your
own 6BO0 programmes. We are also
building up a 6800 software library. We
also sell complete systems, terminals,
floppy disk and tape memories. For further
details send SAE to: COMPUTABITS
LTD., 41 Vincent Street, Yeovil,
Somerset.

MULLARD C280/1 CAPACITORS 250
V/W, MIXED VALUE PACKS FROM 0.0luf
TO L5uf. PRICE 100/£1.50, 500/£7.00,
P&P 30p. ELECTRONIC MAILORDER,
RAMSBOTTOM, BURY, LANCS.

COMPONENTS AND HARDWARE—
awide range of products — all in stock for
prompt despatch. Details 2 x 7p stamps,
MAGENTA, TF9, 61 Newton Leys, Burton-
on-Trent, Staffs. DE15 ODW.

My i

TIRRO ELECTRONICS the mail order division
of RITRO ELECTRONICS UK offers a wide
range of components for the amateur
enthusiast. Large S.A.E. or 20p brings list.
GRENFELL PLACE, MAIDENHEAD, BERKS
SL6 1HL.

STATIC RAMS TMS 4033. DIRECT
EQUIV. 2102/2 (FASTER) 450 NS. 1024X1
VDUS, MPUS £2.95 EACH 6 UP £2.75
EACH INCLUDING DATA, VAT P&P CWO.
B.S.L. ASSOCIATES, 2 MANOR PARK,
RICHMAND, SURREY. 01-940 6386.

e et e e d|

PRINTED
GIRGUITS

and

HARDWARE

Comprehensive range Constructors’ Hardware
and accessories.

Sheet aluminium cut to size.

Aluminium lightweight sections.

Selected range of popular components.

Full range of ETI printed circuit boards,
normally ex-stock, same day despatch at
competitive prices.

P.C. Boards to individual designs.
Resist-coated epoxy glass laminate for the
d.i.y. man with fuil processing instructions (no
unusual chemicals required)

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVIGES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

NEW SPECIAL OFFER, DIL 7 WwWAY
SWITCHES 60p, 74HOO 22p, 808GA

£19.95, 2102 £1.85

7105 (LED Driver) 18p, 741 20p, 741 TO99
(DiL) 30p, 2.5mm Jack Plug + 5’ lead 10p,
JAP ear piece 20p, MM5314 + Data £3.25,
3.3V Zeners 400MW 5p, TIL209 9p,
OCP70 20p, BC108C 10p, BC183 10p
BC213 10p BF195 10p. P/P 10p

LB ELECTRONICS, 43 Westacott, Hayes,
Middx. UB4 8AM.

SAME-DAY DISPATCH
Orders received before 2.00 p.m. are
posted on same day

Vero Cases, 60 X 108 X 180 mm

........... £2.40 + 19p VAT
Push-button Switches 20p + 2p VAT
LED DL707 -3% ... .. 60p + 4p VAT
f.-aba 5LTO1 Green Clock Display

............. £4.60 + 36p VAT
ClockChlpAY1202 £2.80 + 22p VAT
Clock Chip DIL socket 30p + 2p VAT
Clock Printed €ircuit Board

.............. 75p + 6p VAT

Clock Case . . . £2.50 + 20p VAT
Clock Circuit Dlagram and Assembly
Details o ( (o Ty D T A I o 45p

l + 30p P &P per anfnu]

fay and A
Send card number with order

METAC-ELECTRONICS
& TIME CENTRE

Uxbridge Daventry

3 New Arcade 67 High Street

High Street Daventry

Uxbndge, Middx. Northants

Tel. .0895) 56961 Tel. \032 72) 76545

Shops open 9 to 5.30 daily
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TOUCH CONTR OLLED
LIGHTING KITS

These KITS replace conventional light swnches and
control 300W of lighting. No mains rewiring required
Insulated “Touch Plates All with easy to follow
instructians.

TSD300K — TOUCHSWITCH and DIMMER
combined. ONE touchplate to switch light on or
off. Brightness controlled by small knob. ONLY £4.95
TS300K — TOUCHSWITCH. TWO touch plates ON
and OFF. ONLY £3.67

TSA300K — AUTOMATIC. One touch plate nght
turns off after preset delay. ONLY £3.67

LD 300K — LIGHT DIMMER KIT — £2.45

SPECIAL OFFERS
3 TRIACS BA/400V. Ilola!ad Tab. ONLY £2.25.

° £MOS 4017 Counter 2 for. £1.65

LOW PRICES!! CMOS {Motorola)
4000 16p, 4013 51p 4040 97p
4001 16p 4015 91p, 4049 48p
4002 16p. 4016 51p 4077 45p
4007 16p 4017 91p 4501 20p
4011 16p 4023 17p 4519 56p
4012 17p 4025 17p 4566  155p

AY-5-1230 Clock / Appliance Timer  £4.85
TRIACS 400V NE555 8 pin dit 36p
Plastic T0O220 Isolated 741 8 pin dil 24p
6.5A with trigger  80p 2N6027 PUT 34p
8.5A 79p 2N30565 36p
Diac 21p C106D . 50p

QUANTITY DISCOUNTS ON REQUEST
Add 8% VAT + 25p P&P. Mail Order Only 1o

T. K. ELECTRONICS

106 Studley Grange Road, London W7 2LX

VHF pocket portable receiver. Size approx.
5 x 3" 1%4"". Tunes either 108 to 136MHz
or 125 to 160MHz. (State preference when
ordering). Very good sensitivity and selecti-
vity. Slide rule type tuning dial. Plenty of
audio volume. Fully guaranteed. £17.50
post paid from Romak Engineering Ltd., 10
Hibel Road, Macclesfield, Cheshire.

MICROPROCESSOR to cassette tape.
‘THE SILENT PAPER TAPE." A neat little
CMOS IC device to interface serial data at
110 to 300 Baud to/from your audio tape
recorder. Built, £15 (inc). 52 Jubilee Road,
Littlebourne, Kent.

MAGNETIC MEMORIES. Liquid magnetic
film. Make your own data storage discs,
cards, etc. £1.25. Polyvinyl sheet 2p sq. in.
S.A.E, for details. HEATH E&M, 26 Broad
Street, Lyme Regis, Dorset, DT7 3QE.

TV GAMES
IN COLOUR

@® Colour modulator for AY-3-8500 TV
game; blue and orange bats on grass
green, ice blue or hardcourt  red
backgrounds.

@ Full instructions for building complete
game or connecting to your existing
black and white circuit.

@ Kit complete with 4.43 MHZ crystal,
Pal bistable, printed circuit and UHF
modulator. )

@® Adds a new dimension to all games!

PRICE £5.50, including VAT and Post.
Cheques/P.O.s payable to:

W. BRUGES, 137 BILLERICAY ROAD
HERONGATE, BRENTWOOD, ESSEX
CM13 3SD

Telephone: 0277 810244

£99+vAT

SPECIAL OFFER:
Camera Kit, Lens &
| Vidicon Pick Up Tube

CROFTON

Tek: 01-8911923 &

e (1]
b -laa b+ T

AUDIO MODULE KITS for your Dis-
co/Hi-Fi mixer containing PCB, components
and full instructions for PFL monitoring. Mag.
Pu/600Q Mic/Tape and VE Mixer £3.20
ea., inc. VAT & Postage.

Soundbox, 30 Church Road, Newick,
Sussex

POWER SUPPLY. 0-20 Voits. 0-1 Amp.
Adjustable current limit. Drilled case.
KIT—£17.98. BUILT—-£22.98. Details 2 x
7p stamps. MAGENTA, TC9, 61 Newton
Leys, Burton-on-Trent, Staffs. DE15 ODW.

CARBON FILM RESISTORS. 5% E12
Series, 1/8W, 1/4W, 1/2W. Mixed to your
choice, 100 for 90p. ELECTROLYTICS
50/15v, 100/15v 7p. MICROPROCES-

SORS SC/MP £15, Introkit £77, Keyboard

kit £74, MM6800 £27. P&P 15p. Mail
Order -only. CANDAR, 9 Galloway Close,
Denbigh Hall, Bietchley.

ADVERTISEMENT INDEX

details

STICKIES ARE NEW high-quality IC-size
self-adhesive labéls printed with pin-outs for
the 61 most popular 16- and 14-pin
7400-series ICs. Each pin identified
immediately. For design, construction and
de-bugging. Also ideal for students.
INTRODUCTORY OFFER. Set of 450
Stickies £2.80 inclusive. Concept Electro-
nics (A2), 8 Bayham Road, Sevenoaks,
Kent.

COMPUTER LIGHT PENS FOR V.D.U./TV
GAMES £1.50 (INC.). 8 BIT PAPER TAPE
READER HEAD ASSY. £12.50 (INC.). S.A.E.
FOR FURTHER COMPUTER BITS & U.S.A.
COMPONENTS. M.R. DEVELOPMENTS,
163 RODING ROAD, LOUGHTON, ESSEX.
01-508 3355.

Glass Fibre or new 'Glaptex’ P.C.P.s for
ETI projects, supplied tinned and drilled.

ACE pp41-44 Electrovalue p60
Ambit p78 E. R. Nicholls p58
Barlcay p75 Greenbank p75
Baron p78 Heathkit p76
Baydis p55 Henry's Radio p14

BiPak pp 4 and 5-
Brewster p61

Bywood p83
Cambridge Learning p70
Catronics p70
Chiltmead p82

Crofton p68 & miniads
Computabits miniad
Crimson Electric p78
D&D Power supply p60
Decon p55

Doram p61

EDA p24

I.L.P. p77

Island Devices miniad
Kramer pp27, 58 & 73
Lynx p72 =~

Manor Supplies p9
Maplin p84
Marshalls p19

Mega p68

Metac p9

Minikits p72
Mountaindene p74

P. B. Electronics p57
Precision Petite p76

Progressive Radio p74
Ramar miniad

R.F. Equipment p76
Tamtronic miniad
Technomatic p79
Telecraft pp 56 & 74
Tempus p24

T.K. Electronics miniad
Service Trading p33
Sintel p62

Swanley p73

Vero p61

Videcraft p79

Watford p2

W. Bruges miniad
Wilmslow p56
Zartronix miniad

ETI549 .... 77p DFMa . ... 43p
S68 VDUa (mod) DFMb 133p

......... 255p DFMc...... 31p
S68 VDUb (mod) DFMd... .. 50p

......... 249p "ETI 804 ... 134p
S68 Mainframe Sweep OSC . 239p
PSU ....... 81p Graphic Eq 149p
ETI 631 233p Graphic Eq PSU5S1p
ETI546 .... 63p ETI 480 120p,

ET! 480 PSU 100p

“N.B. Please nots, our special offers (ETI, Sept.
77) ara valid until Oct. 1st, '77.

BUT we are unable to supply the TV rifle game due
to copyright restrictions. Instead we offer the ETI
804 alone at a special offer prlce of £1 only each
during Sept. The TV rifle game is available ONLY
from ‘Watford Electronics.’

All prices shown include VAT. Add 20p ‘post &

. packing

P.C.B.s also available for this’ th's ETI'
projects. Send SAE for full list of available

AMTRONIK LIMITED

217 TOLL END ROAD, TIPTON,

WEST MIDLANDS DY4 OHW
Telephone 021-557 9144

TURN YOUR SURPLUS capacitors, tran-
sistors, etc., into cash. Contact COLES-
HARDING & CO., 103 South Brink, Wisbech,
‘Cambs. 0945-4188. Immediate settlement.
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] EX-MINISTRY
MARCONI VALVE
VOLTMETER
TF428B £15 ea

Ohms. 240V

GENERATOR 0-20KHZ
--Sinewave output. Metered, 600
Input.

EX-MINISTRY

Multi Range, Muiti

Size | POWER METERS. £30 each.

16x10x9"" deep. £22.50 each

MARCONI 0-6 WATTS
Impedarice

EDWARDS HIGH VACUUM PUMPS
Type 1SC30 @ £55 each
Type ES35 @ £40 each
Carriage £2.75

MARCONI TF675F WIDE
RANGE PULSE GENERATOR
+ /— variable outputs up to 50V. -
Optional delay. Small compact
unit. £18 ea.

ROYAL INVERTORS manufac-
tured USA. 28V DC Input. Qutput
115V AC 400HZ up to 24KVA.
Brand new. Crated £12.50 ea.

4 Ranges O

at £15 ea.

MARCONI NOISE
GENERATOR

-5; 0-10; 0-15; 0-30.
Due to large purchases now priced

TRIPODS WITH PAN
AND TILT HEAD
Will take 75lb. load
£32.50 each

TF987/1

TRANSFORMERS — All 240V 50HZ

1 Inputs
B Type A. 170-17V 250MA. 7.5.0.7.5V 250MA. 0-20V § Amps.
0-4v 5 Amps; 0-1-1-5V 5 ps £2 each. P&P £1.25.
Type C. 19-0-19V 250MA; .8-0-8V 250MA 0-7.5V § Amps; 0-1.4V
5 Amps £1.25 ea. P&P £1.25.
All brand new. APT Surplus. e 5
*POT PACK. All Brand New Modern Single and Ganged, Our
choice. 7 for 25p. P&P 48p
SEMICONDUCTORS — Now all at 5p ea . P&P extra.
Guaranteed all full spec. devices. Manufacturer’s markings:
BC147; 2N3707; 2N4403; BC1728B; BC261; BC251B. BC348B,
BC171A/B.
2N5879 with 2N5881 Motorola 150 Watt. Comp pair £2 pr. P&P
15p.
*iLinear Amp 709 25p ea P&P 8p
High Speed Voltage Comparator 710. 15p ea. P&P extra
TUBES. All Brand New Boxed
Electrostatic deflection.

Type GEC 924F '3%:'' dia. (Replacement for Telequipment D33 &

Sofartron 1016 scopes) £25 ea. P&P £1.50.

Type GEC 924E 3':" dia. (Replacement for Solartron 101 5 scope).
£17.50 ea. P&P £1.50

FIBREGLASS BOARD PACK. More board — less money. Larger
pieces. Not less than 2.5 sq. ft. for 95p. P&P 65p.

NEW — UPGRADED CONTENTS — FOR LESS MONEY

*3lb Electronic Goodies £1.60 post paid.

*High Value Printed Board Pack — hundreds of components,
transistors, etc. — no flat to the board transistors £1.65 post paid
VERY SPECIAL PRICES

#1000f Feed thru Capacttors 10 for 30p. P&P 15p

HIVAC Miniature NEONS

App. 60V. Brand New. 10 off 20p. P&P extra.

GRATICULES 12 x 14 cm. highrquali\y plastic 15p ea. P&P 10p
*CAPACITOR Pack. 50 Brand New components only 50p. P&P
48p

*TRIMMER PACK. All Brand New. 2 Twin 507200pf ceramic. 2
Twin 10/60pf ceramic; 2 min. strips with 4 preset 5/20pf on each,
3 air spaced preset 30/ 100pf on ceramic base 25p the lot. P&P
15

p.

« SPECIAL OFFER

Guaranteed full spec devices. Manufacturers markings
POWER TRANSISTOR 2N3055 40p ea. P&P 8p

JUST IN! ELLIOTT 803 MAIN PROCESSOR
with Core Memory, Circuits and
Software, etc., £120

Ex-Ministry OSCILLOSCOPE. CT436 Double beam DC 6MHZ £95
ea

SOLARTRON CD1212 SB 40 meg. £85. DB 24 meg. twice £120.
Many other types available.

MARCONI StGNAL GENERATORS. Freq. range 10-470MHZ.
Type TFBO1B/3/S. £150 each.

MARCONI TF142F DISTORTION FACTOR METER giving
percentage distortion on a directly calibrated dial and includes any
spurious components up to 30KHZ £29.50 ea

MARCONI| PORTABLE FREQUENCY METER TF1026/11, 100
t0 160MHZ. Very fine conditioti £25.

PICK-A-PACK —
90 PENCE
A POUND

From Our “'Pick-A-Pack’’ area weigh
up your own components. No restric-
tions on what you take

BACK IN STOCK

Attractive cast alloy front panel, vertical mount. Size
16% x 16% x 52"’ containing 72 push buttons with
manual or electrical reset (28V) with provision for
labelling with your code; 65 illuminated symbols or
functions (complete with 28V lamps) which again
you can change; 16 bit front panel microswitch
assembly to enable your coded cards to be read, and
host of other electronic parts. NOW £5 each.

EX-DYNAMCO Oscilloscopes INVERTORS 30V input
6KV Output. Size 2" x 472" x 1¥2". Complete with
circuit £10 aach P&P £1

MINIATURE .~ OXLEY PATCH PANELS -- BRAND NEW
EX-DYNAMCO. 10 x 10 complete with pins £8 each P&P
50p.

*TELEPHONES. Post Office style 746 Black or two-tone
£6.50 ea Madern style 706. Black or two-tone grey £4.50
<a. P&P £1 each Old black style £1.50 ea. P&P £1
*HANDSETS only 706 style £1.75 each. older style £1.
P&P 75p

TELEPHONE EXCHANGES.
iexchange only} from £95.
MODERN FANS. 4% x 4% x 1%’ 240 Volts Superbly
queet. 6 blades. £4.50 ea P&P 75p

PAPST Mode! 240V available at £7.50 ea P&P 75p

Eg 15-way automatic

DESKS with Punch‘, Reader, Printer and Keyboard. Some ASCi
Various models from £200.

2" MAG TYPE

Approx. 2,000ft. NOW 25p each. P&P £1

INTERFACING
SERIAL/PARALLEL — PARALLEL/SERIAL. TTL Buffered Ins
and Outs. Inverted and Non-inverted; Pos or Neg strobe. Adjustable
Baud rates (dispatched at 110); Min. 20mA drive for all outputs
Requires + 5V. Supplied with edge connectors. £38.50 ea. P&P £1
TTL/232 (CCITT) — 232 {CCITT)/TTL. Min. TTl output 20mA
Requires + 12V: —12V, and /5V £19.50 ea. P&P 75p.

DRIVER BOARD to suit Paper Tape Punches. TTL to 24/48V for
solenoids, etc. 9 Channel. £565 sa. P&P £2.

SURPLUS — BRAND NEW — REPLACE-
MENT TUBES FOR DYNAMCO 7100 SERIES
OSCILLOSCOPES TYPE BRIMAR D13-51GH
Mesh P.D A 'Transistor Scan Wide Bandwidth
60MHZ + Rectangular 6 x 10cm — 1KV EHT %
Sensitivity 15V/CM. Y Sensitivity 6V/CM.
standard heaters. Length 13%"".
THIS IS A MUST AS A SPARE FOR THE
DYNAMCO 7100 SCOPE OR IDEAL FOR THE
HIGH QUALITY TRANSISTOR SCOPE BUILDER
At £65 each. Carriage £2.50
To Tube purchasers only. Numetal Shields at
: £2.50

ALSQ AVAILABLE TUBE TYPE BRIMAR

D10-210GH/32. Rectangular 7 x Scm. Mesh

P.D.A. Short 9%, 30MHZ+ Sensitivity x

14V/CM. Y 10V/CM. BRAND NEW at £75 each.
Carriage £2.50

TELETYPE PLUG COMPATIBLE 20mA t0 0.5 amp. Drive Board
with edge connector. £18.50 ea. P&P £1. Requires external 18-0-18V
1 amp transformer, 1500mfd 50V Cap. and Power Transistor.

NOTE. Demand for these items already means one month delay. Save
Money, save time, order "KITS'* at HALF PRICE — you assemble.

WE ARE BREAKING COMPUTERS
UNIVAC/HONEYWELL/ICL 1900, etc
Boards, Powsr Supplies. Core Stores are avaiiable
CALL AND SEE

ITEMS OFTEN AVAILABLE
CORE STORES with Drivers from £100.
Some small RAM Boards from £15.
Good used TWIN PACKS £10 each
Good used MULTI PACK £25 cach.
SINGLE DISK £5 each.
CORE PLANES (no drivers) from £5.

DATA LOGGER
by DYNAMCO

These are BRAND NEW —
not finished — DATA LOG-
GERS BY DYNAMCO.
They are completed but for
the plug-in boards.
The case.with hinged lid is quite superb and extremsly adaptable. It
contains as well as the mother board an equally superb Power Supply
with the following voltages + 28V, + 15V, + 5V (2.5A) — this supply
is crowbar protected; —5V; —14V; —20V: —24V; —48V and other
stpplies including auto 110V. This unit supplied in its original
cardboard box com plete with original manual and must be of serious
interest to the professional constructor and anyong considering the
construction of a micro processor system. Unit size 7/ high x 19"
wide x 23" deep.

Price £45 each. Carriage £2.50

PHOTOMULTIPLIER Type 931A £4 ea P&P 75p. Other
types available .

+POTENTIOMETERS -~ All 5p ea P&P extra. Metal
bodies AB Lirear PCB Mount. Brand new 10K, 100K
ganged, 250K ganged. 100K ganged. concentric shafts
*BEEHIVE TRIMMERS 3+/30p!. Brand New 10 ofi 40p
P&PF 15p. 100 off £3.50, P&P 75p. 500 off £18, P&P
£1 25, 1.000 off £25, PAP £1.50

LARGE RANGE OF ELECTROSTATIC VOLTMETERS.
From 0-300V 2" £3, 10 20KV Max General guide 5KV 3"
£5. Thereafter £1 per KV. P&P 75p

DON'T FORGET YQUR MANUALS. S AE
requirements

TUBE Type D87/ 38 -~Replacement for Telequipments S31
£11 ea. P&P £1.50.

E.H.T. TRANSFORMERS 20KV 2KVA £70 ea

240KV SINGLE PAHSE 20KVA. Qutput 2 x 2 5KV £85.
240V SINGLE PHASE 1KVA Output 10KV 26MA £175.
Manv other EHT Transformers and EHT Capacitors available

with

A LARGE QUANITITY OF MISCELLANEOUS TEST
GEAR, CHASSIS UNITS, etc., on view at LOW COST.

HEADS for PACKS (individual) £15 each.
P.C. MOTORS (Disc Drives?) £15 each

—_——
FOR THE VDU BUILDER. New stock of Large Rectanguiar Screen
30 x 20cm tube. Type M 38 at the ridiculous price of £4 each. And also
still available the CME 1220, 24 x 15¢m at £9 ea. Base connections for
both tubes supplied.

C.D.C. DISK DRIVES
TWIN E.D.S.

Single phase — air conditioning not required  Guaranteed fine
condition £240 each Complete with copy of manual and 50 packs.
Size approx. 2' x 2* x 3' 6' high.

SUPERB PROFESSIONAL VDU CASES, size 23 x 16" x 156"’ on
stands, Hammer grey. BRAND NEW SCHLUMBERGER Surplus £20
each

PICK-A-PIEGE

FROM OUR
“PICK-A-PIECE" AREA

SOMETIMES AVAILABLE
TELETYPE ASR23 at £500.
KSR33 at £325.
KSR 33 non standard. e.g. basic ASCii-20ma loop — but smali print O
to 9, above standard O to 9, some of the symbols having been
relocated £250 ea.

PICK-A-METER
— £1 EACH

A LARGE SELECTION OF BRAND
NEW AND EX-EQ. METERS

WE HAVE BEEN TRYING
and are still trying, and shouid soon succeed in getting a few systems
up and running to enable us to demonstrate the increasing number of
itemns that are becoming available. Most Callers will be Welcome.

NO TIME WASTERS PLEASE!
F.S. No Floppy disks — no cheap memory.

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with x 122 % VAT, otherwise 8%
Official Orders Welcomed..Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order

NEHILTMEAD

Open 9a.m. t0 5.30 pm Mon. to Sat.

7/9 ARTHUR ROAD, READING, BERKS (near Tech. Colrleg‘e, King's Road). Tel. Reading 582605
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WATFORD ELECTRONICS

33 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 25p° TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. SEND S.A.E. FOR OUR FREE LIST.

Expon orders no VAT. Applicable to U.K. Customers only. Unless stated otherwnse all
VAT prices are oxclusive of VAT. Ploase add 8% 10 devices marked +. Ta the rest add
1229
We stock many more |(ems Send S_A.E. for our frag I|n it pays to visit us. We are situated behind
Watford Football Ground. Nearest | High Street, Open Monday to
Saturday. Ample Free Car Parking space nvmlablu

POLYESTER CAPACITOR xial lead type (Values are in .F)

400V: 0-001, 0-0015, 0-0022, 0-0033 8p: DOOA? 0-0068, 0-01. 0-015, 0-018 9p; 0-022. 0-033, 10p;:
0-047. 0-068 14p; O-1, 15p; 0-15 0-22. 22p; 0-33, 0-47 39p: 0-68 45,

160V: 0-039. 0-15. 0-22 13p; 0-33, 0-47 22p; 0-68, 1-029p; 1- 533p,2238p 4-7 47p.

DUBILIER: 1000V: 0-01, 0-015 16p; 0-022 18p; 0-047 IGp; 0-1 34p; 0-47 43p.

§ POLYESTER RADIAL LEAD (Values in -Fj. 2!
0-01. 0015 6p; 0-022. 0-027 7p; 0-033, (}047 0068 0-18p; C-15 12p; 0-22
0-33 14p; 0-47 16p; 0-68 20p; 1-0 24p; 1-527p; 2-2 31p

FEED THROUGH
CAPACITORS
1000uF 1 350V

8p’|

ELECTROLYTIC CAPACITORS: Axial lsad type (Values are in «F ) -

250v: 100.F, 50p; 100V: 204F 63V: 0-47. 1.0, 1.5, 2.2, 2.5, 3-3 4.7.6-8.8.10.15,22 9p; 47,32, 50
12p; 63, 100, 27p; 50V: 1.0. 9p; 50. 100, 220, 25p; 470, 50p,; 0. 2200. 68p; 40V: 22, 33, 9p; 100,
12p; 3300. 62p; 4700, 64p: 35V 33. 7p; 330, 470. 32p; 1000 ASp 25V:10.22. 47, 6p; 80. 100. 160.
8p; 220, 250, 13p; 470. 640, 25p; 1000, 27p; 1600. 30p; 2000, 34p; 3300, 52p; 4700 54p; 16V: 10.
40.47, 68, 7p; 100, 125. Bp; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 4, 100 -6p; 540, 10p; 100.
14p.

TAG-END TYPE: & 70V: 2500, 88p; 4700. 121p; §4V: 3300. 94p; 40V: 4000 70p; 2500 65p; 25V:
4700. 48p; 16V: 4500 38p; 40V: 2000+ 2000 95p.

TANTALUM BEAD CAPACITORS
35v: 0 1.F, 0-22. 0-33, 047, 0-68
1-0,2.24F, 3-3, 4.7, 6-8. 25V: 1-5, 10
20V: 1-5. 16V: 10.F 13p cach

10V: 224F 33 47 6V: 47, 68 3V:
100F. 20p each

POTENTIOMETERS (AB or EGEN)
Carbon Track, "aW Log & 12W Linear values
K128 2KU in. only) Single gang  26p
5KE2-2MQ smgle gang 26p
5Ki2-2MQ single gang D /P switch

5K” 2M¢! dual gang stereo

OPTO
ELECTRONICS «
LEDs + ¢lip

TIL209 Red 13p
TIL211 Grn 2
TILZ212 Yellow
2" Red

2" Amber Green Yal-

55p
70p

MYLAR FILM CAPACITORS

100V: 0001 0-002. G-005, BD14F 5p
0-015. 0,02, 0-04. 0-05. 0-056uF 6p
0.14F, 0-15.0-2 7p. 50V: 0.47 «F 10p

SLIDER POTENTIOMETERS
0-25W log and linear values 60mm
5K1-500KY single gang
10K-500K¢! dual gang

Selt Stick Graduated Bezels

60p
70p
20p

7 Seg Displays
TLIN2&313 37
5M2 Miniature Verucal & | & goac® i
13218322 5
C. Anode

€ Cath

DL703 C Cth
DL7O7C A

DL747 CA

END 357

CERAMIC CAPACITORS 50V
Range: 0-5pF 1 10,000pF
0-0154F. 0:022.F, G-033..F
0047 4F 4p; 0.1 <F 6p.

PRESET POTENTIOMETERS
01w 500—
Horizontal 8p
0-25W 1009 —3-3M2 Horiz larger 10p
0 25W 20001 —4-7ME2 Vert 10p

3p

SILVER MICA (Values in pF) 3-3, 4-7
6-8.10,12.22,33 47,50, 68 75,82
85 100, 120, 150, 220 9p each
250. 300, 330, 360, 390Q, 600,

16p each
20p each

RESISTORS — Ene make 5% Carbon
Mimaiure High Stability, Low noise

820
1000, 1800, 2000, 2200 100+

25p
16p [

RANGE VAL 1-99
WW229-2.7M  E24  1.5p
W 2.29-4 TM Ew 2 2n
W 220.10M 5p
% Metal Film 104+ WM‘

SWITCHES
TOGGLE 2A 250V
$PST 26p
oPDT 35p
4 pole on off 58p
SUB-MIN TOGGLE
SP changeover  58p
SPSTon.off  54p
DPOT 6tags  78p
DPDT Centre oft 92p
DPDT Biased  115p
SLIDE 250V:
1A DPDT 14p
1A DP¢. over 16p
19A DPDT 13p
4polec/over  G8p
PUSH BUTTON
Spring loaded
20p SPST on/off
24p SPDT c/aver
DPOT 6 Tag
SWITCHES x PUSH BUTTON:
Miniature Non Locking
Push tc Make 15p
ROCKER ‘whiie) 10A 250V
8P changenver centre off
ROCKER: (black} on/off 10A 250V
ROCKER: |lluminated {white)
Lights when on: 3A 240V 52
ROTARY: (ADJUSTABLE STOP) 1 pole / 2-1 2
way. 2p/ 2-BW, 3p/2-4W, 4p/2.3W 41p
ROTARY: Mains 250V AC, 4 Amp 42p

ip
1.5p
ap
6p

CERAMIC TRIMMER CAPACITORS
2-7pF 4-15pF. 6-25pF 8-30pF 20p

MINIATURE TYPE TRIMMERS

2 5-6pF, 3-10pF, 10-40pF 22p
5-25pF; 5-45pF, B0pF, 8BpF. 30p
COMPRESSION TRIMMERS

3-40pF: 8-BOpF. 20-140pF: 190pF 25p
50-200pF: 100-500pF: 1;250pF  39p

Boxes, cases, crystals. sarphones. gas
sensors, knobs, lamps and holders, panet
meters, transformers and many more
items avarlable Send SAEfor our free hist

JACK PLUGS SOCKETS

Screened

chrome
12p
15p
23p
31p

n hne
couplers
11p
12p
18p
22p

mouldec
with
break
contacts

Plasuc

2 5mm
3.6mm
MONO

55p
STEREO

65p
85p

DIN PLUGS

2 PIN Loudspeaket Push to Break 25p

3. 4, 5 Audio
CO-AXIAL (TV)

1
3p 28p
23p

14p

PHONO
assorted colours
Metal screen=d

2p
12p

10p 3-way.

BANANA 4mm 10p
10p

8p

12p
10p
8p

DIL SOCKETS* {Low Profile — Texas)
8pin10p; 14 pin 12p; 16 pin, 13p; 24 pin. 30p;
28 pin. 42p; 40 pin. 58p.

FERRIC
CHLORIDE »
Anhyrirous

11 bag
65p + 30p p&p

COLOUR ADAPTOR

FOR YOUR EXISTING BLACK & WHITE

DALO ETCH
Resist Pen 4+
Spare Tip 75px

TV GAMES

COPPER
BOARDS x
Fibre Glass
Single Sided
Bx6" 75p
6x12" 130p
Double Sided
6x6"

6x12" 175p

|
VOLTAGE*
REGULATORS
723C 45p
TBAG25B 95p
TO3 Can
1A BV

Are you fed up with playing TV games in black and white on your colour set?
Grass is green not grey!

Woatford Electronics; the innovators of the renown “‘Olympic’”” Games and
the ""Sure Fire Rifle”’ now bring you a unit which can convert your existing
TV Games to produce a colour picture

Improves contrast — increases realism — more fun — can be built in a
couple of hours. Simply wire into your existing unit with a few short wires.
Draws only a few milliamps. {Very essential for battery operated units.)
PAL compatible (4.43 MHz xtal. included). Uses existing modulators
(modulators available separately UHF/VHF). No complicated setting up.
Approx. size 4" X 2" X 1’'. Designed to work with the ““Olympic” and

ather TV Games using AY-3-B500 IC, e.g. Videomaster, ETI, PE, PW, etc 0
p

7476

74168

74172
74173
74174
74175
74176
74177
74180
74181
74182
74184
74185
74188
74190
74191
74192
74183
74194
74195
74198
714197
74198
75150
75481
75482
CMOS*
(RCA)
4000AE 15
J001AE 17
4002AE 17
4Q06AE 115
4007AE
4008AE
4010AE
1011 AE
401 2AE
401 3AE
4015AE
4016AE 55
4017AE 104
4018AE 105
1019AE 60
4020AE 125

4021AE105
4022AE 95
4023AE 20
4024AE B85
4025AF 19
J026AE 185
4Q27AE 60
402BAE 95
4029AE109
4030AE 58
4033AE 145
4031AE195
4040AE110
4042AE 85
4043AE 100
J034AE 95
4045AE 145
404BAE 135
4047AE 99
4048AE 58
4049AE 60
4050AE 55
+0B4AE 120
4065AE 134
4056AE 135
4060AE 115
406 7AE 380
40B6BAE 22
4089E€ 22
4Q70AE 55
4072AE 23
40758E24p
4076AE 155
4077AE 60
4078BAE 22
40B1AE 22
4082AE 23
4502AE 135
4807AE 55
4510AE 135
4511AE175
4510 115
4516AE 140
4518BAE 130
A519AE 65
4520AE 130
4528BAE 140
453 2AE 128
4539AE120
4585AE 105

LINEAR IC'S
13 pin

741C 8 pn
747C
148C
753
8038CC*
¥-1-0212
AY 1-5081 |
AY-1.-67216
AY.3-8500%
AY.5-1224 %
AY-5.1230%
AY-5-3500%
AY-5-4007
CA301 1%
CA3Q014%
CA3018
CA3020
€A3023
CA3028Ax%
CA3035
CA3036
CA3043
CA3046
CA3048
CA3075
CA3080
CA3081
CA3089E
CA3090A
CA3123E
CA3130%
CA3140
ICM7205
LM300H
LM301A
LM308
tM318
LM378
LmM380
LMm3g 1
LM382
LM3900
LM3908N
M252AA%
M253#
MC724%
MCB845pP
MC1303L

950
997
175
150
148

MC13
MC1310P
MC1312P0
MC1458P
MC14898"
MC1710CG
MFCE040+
MK50253%
MK50326 %
MM2112N*
MMS50326%
NE350
NEG18A
NE5BE%
NE55GDB#
IESBO &
NES61#
NE5B2B*
NE565A*
NESG6+
NES67Vs
RAM2102-2%
ROM2513%
SG3402w%
SL4144
SN72733
SN76003
SN76013
SN76023
SN76033
SH76115
SN76227
TAAB21A
TAABE1A
TAA700
TAAS60
TAD100
TAD110
TBA120S
TBA530Q
TBAS50Q
1BAB41BX1
TBAGS ]
TBASOO
TBAB10S
TBAB2{0
TBA920Q
TOA2020
IN4T4
ZN4Z4

P | TRANSISTOR

AC117
AC125%
AC126%
AC127%
WC128%
AC141w
AC141K®
AC142%
AC142Kw
AC176%
AC187%
AC188+
ACY17
ACy18
ACY19
ACY20
ACY21
ACY22
ACY28
ACY39
ACY40
ACY14
AD140
AD149%
AD161%
AD162%x
AF114%
AF115=
AF116%
AF117%
AF118%
AF121%
AF124%
AF125%
AF126%
AF127%

BC143
BC149
BC153
BC154
BC157

BF184x%
BF185%
BF194
BF195
BF196
BF197
BF198
8F200
BF224A
BF2448
BF256%
BF257 %
BF25B%
BF289w
BF584
BF595
BFR38
BFRA4Q
BFA79
BFREBO
BFX18%
BFX29%x
BFX38x
BFX&3%
BFX55+
BFXGax
BFXB1#
BFX84 %
BFX85%
BFXB6w
BFXB7#
BFX88%
BFYS50w
BFYS 1w
BFY52%
BFYE5 %
BSX20#
BSYBE5%
BSYZ5A
BU105*
BUZ05#
BU208*
E5587

N N Y A TSN
DRW=SWNWNN2=ONORNO®2~=BNNNWNT

MJI400%
MJI91%

MPF102
MPF103
MPF104
MPF106
MPF108
MPF107
MPSAQS
MPSAOS
MPSASS
MPSA58
MPSATZQ

BF116%
BF154+
BF156+
BF173%
BF177%
BF178x%
BF178%
BFIB0x
BFI81#
BF182%
BF183%

0C25%
0C26%

MOB8001«x158

MJ2955%«120
MJE340x
MJE3 70w
MJE3 71«
MJES20 x
MJES21 %
MJE2955%110
MJE3C55% 70

MPL131w

el

2810C28w
3050€C29%
10{0C35%
10] 0C36%
14| 0C4 1%
15/ QC42x
15§0C 34 %
37{0Ca5«
OCAB*
OC70w
0C71x
QC72%
QC717%
QC79%
0C81%
0Cc81D
0C82#

210
285
48

90
200

50
68
80
65
74

iP305
11543
MEEE)
11846

2TX109
ZTX300
ZTX301

ZTX302

39
65
95

TiP2955

ZTX303
ZTX304
ZTX3 11
ZTX314
2TX341
ZTX500
2TX501
2TX502
2TX503
27%504
ZTX831
ZTX550
2NG26%
2ZNEIG*
2NEG 7%
* 2NB98B *
2NB99 =
2N706%
2N706A%
2N707%
2N708
2N914x
2N916%
2N918%"
2N920%
2N930Q*
INGB1»
2NT13V W
2N1132»
2N1302%
2N1303#
2M1304%

2'\1221 BA%
2N2219A%
2N2220A%
3N2221ax
2NZ222%
2N2303%
2N23569%
2N2483w
2N2384w
2N2614
IN2646%
2N2904Ax
2N2905A%
2N2906 %
2N2907%
IN2907A%
2N2926G
2N29260
2N2926R
2N2928Y
2N201 1w
2N3053#
ZN3054%
2N3055%
2N3441%
2N3442%
2N3525%
2N3614%
2N3615%
2N3663
283702
2N3703

* 69
5% 56
32
27
40
a7,
a7
24
12
10
15
14
14
19

P

22
24
15
24
20
17
15
19
19
51
28
13
40|
15
21
39
45] 2
17
19
50
19
18
27
34
51
18
61
22|

2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N370
2N3711
2N3716w
2N3771 %
2N3772%
2N3773%

IN4037%
2M4058
2N4061
2N40B4%
2N4191%
2M4236
2N4289
2N4B5Y
2N4871
2N5135
2N5136
2N51138
2N5179
2N5180
2NS191
2N5305
2N5457
2N5458
2N5459
2M5185
2N6027
4031 1%
40313,
40316
4031 7%
20326%
10327
40347
40348%
40360 %
40361 %
40362%
104114
40412%
40478
40594
30603
40636%
40873%

Matched
Pair
10p extra

NOISE
DIODES
25)

THYRISTORS
SCRs

(Availabtle in kit form or ready built and tested.)

Kit Price: £9.89 incl VAT plus 45p p&p insured.

Ready Built & Tested: £11.39 incl VAT {45p p&p insured)
Ready Built, Tested & Fitted £12.75.

SPECIAL OFFER
The ""Olympic” TV Games Kit £25.49 incl VAT (95p p&p insured)
“Olympic’” Kit in Colour £34.85 incl VAT {95p p&p insured).
"“Sure Fire Rifle”” Kit for the Olympic £9.50 incl VAT (40p p&p)
"‘Sure Fire Rifle’” Kit for other TV games £10.25 incl VAT (40p p&p). |
TV Games IC AY-3-8500 £5.10".

Demonstration on at our shop. Send SAE for leaflet.

1A 12V
1A 15V
1418V
LM308K
LM3Z3K
TA =5V
1A —12v
Plastic
1A 5V
TA12v
1A 15V
1A 18V
1A 24V
0 1A 8V

180p
180p
210p
150p
625p
220p
220p

115p
115p
120p
125p
130p

DIODES
AAZ15
AEY 11
BA100
BA102
BY100
BY126
BY127
OA9
0A10
0nd7

S51p

0ABS
0A90
0Ag1

QAgS ZENERS

Range
33v
400MW

2% 13w

2 [ 34 400v+
34 BOOVA
3A TDOOV* 30

33v

20
27
{plastic ¢
AS0V

TA100V
1A200V
1A400V
1AB00V
2450V

10

9
18p

INAOO4 - 5%
INI006 « 7%
IN4148

MVAMZ
BB104
BB105B

JA. 100* MVAM 115

VARICAPS

2A100V
2A200V
2A4Q0V
4A100V
4A400V

135p
40p
40p
85p

*BRIDGE
RECTIFIERS

4ABUOYV
8A100V
B6A400V
BY164
TRIACS *
3A 400V
6A 400V
8A 100V
10A 500V
15A 300V
15A 500V
304 100V
40430
40669

ase) P
20
22
26
29

TA5QV
1A 100V
1A 200V
14 400V
3A 100V
3A 200V
BA 400V
74 200V
7A 400V
BA 400V
C108D
TiCA4
TIC45
2N4444




each stage you'lt have a fully working
instrument! We haven't got the gimmicks {y

beautiful sounds — you won't find them on
organ less than twice our price So get our
e~ MES 50 series leaftzts now! 65p buys the th

a“‘r" C available so far

ELECTRONIC ODRGAN

The only organ you can build in stages and tailor

0 your requirements as you go dlong -— and at THE NEW GQAPH IC EGUALISER

they're coming soon), but we have got the most

et —

any

ree

This revolutionary new design with no.complicated
coils to wind. Construction details 60p and all parts
available from us

Send S.A E. now for complete components schedule.
Fully punched and printed metalwork and woodwork

also available.

We stock an excellent range of
\ \ tools especially for the electronics

\ enthusiast. From miniature wiring
tools to multimeters including
A \ soldering irons and desoldering
C tools, screwdrivers, cutters, pliers,
strippers, miniature electric drills

for p.c.b.’s, transistor tester. etc
Fuil details on catalogue pages
167 to 176.

PEDAL UNIT TV. GAME

Play fascinating games NOW on
your own tv in your own living room.

Acompletely self-contained pedal

unit. 13-note, 2-octave range. 4 The kids will think it is magic.when
organ stops. lt can be‘added to the scores pop up on the screen Lay
any organ! A really uriusual extra your bets — anygn'e could win —

is the bass guitar stop which uses with Maplin's priees everyone can
four envelope shapers to give a win.

real bass gurtar sound. A must for g Complete kit to play four games only
the solo guitarist. Full construction £24.50. Add 35pfor copy of

details in our catalogue — post the construction details. See our Auqust
coupon below now! newsletter for details of rifle kit.

Our bi hly | keeps you up to date with latest
guaranteed prices — our latest special offers (they save you
p ds) — details of new projects and new lines. Send 30p
for the next six i (5p discc v her with each copy).

MAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR

Telephone: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex
[Closed on Monday) Telephone. Southend (07021 47379

IT'S A FANTASTIC BESTSELLER!

216 big (11" x 8" pages! Over a thousand illustrations!
Over 30 pages of complete projects to build!

Thousands and thousands of useful components described
and illustrated! No wonder it's a bestseller!

DON'T MISS OUT! SEND 60p NOW!

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE

PRICE 60p 1
Please rush me a copy of your 218 page catalogue by return.of post.
! enclose 60p, but understand that if | am not completely satisfied | may I

return the catalogue to you within 14 days and have my 60p refunded

|
|
|
|  immedately.
|
|
|
|

NAME

ADDRESS




