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TRANkEildENIT 2U00
SINGLE WARD i'IYNTHESIZER
LIVE . SYNTHESIZER DESICI.xu BY CONSL '..TANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED -AS A
CC 4CTIONAL ARTI 'L N ELECTRON, .2 TODAY INTERNATIONAL.

'AlISCENDENT 200I, , 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There is portamento pitch bending, a VCO with shape and pitch
ulation a VCF with 1514 low and high pass outputs and a separate dynamic sweep control. a noise generator and an ADSR envelope shaper There is also a slow oscillator, a ne, pitch
ctor. ADSR repeat, sample and hold. and special circuitry with precision components to ensure tuning stability amongst its many features

e kit includes fully finished metalwork lolly assembled solid teak cabinet filter
weep pedal professional quality components (all resistors either 7, metal oxide or

metal trim., and it really is complete - right down to the last nut and bolt and
last piece of wire' There is even a t 3A plug in the kit - you need buy absolutely no
more parts before plugging in and making great music, Virtually all the components
are on the one professorial quality fibreglass PCB printed with omponent locations
All the controls mount directly on the main board all connections to the board are
made with connector plugs and contruction is so simple it can be built easily in a few
evenings by almost anyone capable of neat soldering, When finished you will
',assess a synthestrer comparable in perf ormance and quality with ready built units
selling for between 500 ail 700'

COMPLETE KIT
ONLY

£172.00 + VAT!

Comprehensive handbook supplied with all complete kits,
This fully describes construction and tells you how to set up
your synthesizer with nothing more elaborate than a
multi -meter and a pair of ears,

POWERTRAN
Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (front)

ORDERING INFORMATION
AND MORE KITS ON PAGE 8
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ETI goes to war! The model tank
shown on our cover is a Tamiya
1/16th Leopard A4, kindly sup-
plied by Richard Konstam Ltd
who import the kits. See page
62 for marching orders.

Get ahead p.77
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SEMICONDUCTORS POTS & IRONS
SOCKETS

1611 Spin DIL 00.11
1612 14 pin DIL £0.12
1613 16 pin DIL £0.13
1614 24 pin DIL £0.25
1615 28 pin OIL £0.30
1616 T018 Transistor £0.12
1617 TU3 Traraistor £0.35
16117 T05 Transistor £0.12

VOLTAGE
REGULATORS

POSItIVe

MVR 7805 v a. 7805 TO220 £0.70
MVR7812 v.a. 781 2 10220 £0.70
MVR7815 v.a. 7815 70220 £0.70
MVR7818 v.a. 7818 10220 £0.70
MVR7824 v a. 7824 10220 £0.70
N ogallvo
MVR7905 v.a. 7905 10220 £0.50
MVR7912 v.a. 7912 10220 £0.50
MVR7915 v.a. 7915 10220 £0.110
MVR7918 c.a. 7918 10220 £0.80
MVR7924 w.e. 7924 10220 £0.50
72723 14 pin DN £0.45
LM 309K TO3 E1.110

ZENER DIODES
400ww (Bsy88)D07 Glass encapsu-
toted range of voltages available. 1.3v.
2.2v. 2.7v. 3.3v, 3.9, 4.3, 4.7v,
5 Iv. 5.6v, 6.2v, 6.8v. 7.5v. 8.2v,
9.1v, 10v, 11v. 12, 13v, 15v, 16v,
18v. 20v. 22v, 24v, 27v. 30v, 33v.
39v.

No. Z4 416w.
Iva -1.11w Plastic end metal oncost, -
Wed ranges of voltages available
.3v. 2.2v. 2.7v. 3.3, 3.9v. 4.3v,

4.7v. 6.1v. 5.6v. 6.2v. 6.8v, 7.5v.
11.24 &Iv. 10v, 11v. 12v. 13v. 15v,
lea. let 20v, 22v, 24v, 27v. 30v.
386 1111v. 47v, 51v. 68v, 72v, 75v,
82v, 91v. 100v

No. 213 166 m.
10w Metal stud type S010 case.
Range of voltages available. 1.3v,
2.2v, 2.7v, 3.3v, 3.9v. 4.3v. 4.7v,
5 Iv. 5.6v, 6.2v, 6.8v. 7.5v. 8.2v.
9.1v. 10.i. 11, 12v. 13v, 15v, 16v,
18v. 20, 22v, 24v, 27v. 30v. 33v.
43v, 47, 51v. 68v. 72v, 75v, 82v,
91v. 100v

No. 210 31p wt.

SILICON
RECTIFIERS

200inA
1S920 50v
15021 100v
15922 150v
15923 200v
15924 300v

1 Awn
154001 50v
194002 100v
154003200v

. IN4004 400v
154005 600v
194006 800v
194007 1000v

15 Awn
15015 50v
15020 100v
15021 200v
15023 400v
IS025 600v
15027 800v
150291000v
15031 1200v

3 Mon
N5400 50v
N5401 100v
N5402 200v
N5404 400v
N5406 600v

5407800v
5408 1000v

0 Art)
10 / 50 50v
10/100 100v

510/200200v
10/400400vS

510/600 600v
510 / 800 800v
510/1000 1000v
510/1200 1200w

80 Amp
530/50 50v
530/100100v
S30/200 200v
530/400400v
530/600 600v
S30/800 800,
S30/1000 1000v
S30/1200 1200v

S O Anw
570/ 50 50v
S70/100 100v
S70/200 200v
570 /400 400v
570/600 600v
S70 /800 800v
S70 1000 1000v
61538/300 6A 300v
BYX38/ 600 6A 600v
BYX38 / 300 Rev 6A 300v
BYX38/600 Rev 6A 600v

4

£0.05
£0.07
£0.05
£0.09
£0.10

E0.04 1/2
£0.05
C0.05
C0.07
£0.01
£0.05
£0.10

£0.05
£0.10
C0.11
£0.13
£0.14
£0.15
£0.20
£0.21

£0.14
£0.11
£0.15
£0.17
C0.21
£0.25
C0.30

£0.19
£0.21
00.23
£0.31
£0.42
£0.51
E0.60
£0.55

£0.55
£0.55
£0.53
£1.25
£1.711
£1.54
E2.31
£2.55

£0.75
£0.84
E1.20
£1.75
E2.26
E2.50
£3.00
£0.46
£0.50
£0.45
£0.60

POTENTIOMETERS
CARSON POTS (Liner Track)
Single gang with wire end terminations,
6mm X 5Ornm plastic shah 10mm bushes sup-
phed wrth shake proof washer & nut. Tolerance
± 20% of resistance.

1831 1k ohms cozr 1836 47k ohms £0.21'
1832 2k2ohms C0.24' 1837 100kohms £0.211.
1833 4k7ohms £0.25' 1838 220kohms £0.211'
1834 10k ohms 00.25. 1839 470kohms £0.2111'
1835 22kohms £0.211' 1840 1 Meg £0.211*

1841 2M2 50.211*

CARSON POTS (Log Track)
1842 4k7ohms C0.26' 1846 100kohms £0.21'
1843 10kohms £0.21' 1847 220kohms E0.211'
1844 22kohms to.ar 1848 470kohms £0.211'
1845 47kohms 1849 1 Meg £0.211'

1850 2M2 ECM

DUAL CARSON POTS (Uri Track)
These high quality dual gang pots are fitted with
wire end terminations and 6rnin x5Ornm plastic
shaft lOmm, bush and supplied with shake proof
washer & out track tolerance 2 20% but matched
to within 2db of each other. VC3
1851 44E7 £0.1118' 1855 100kohms E0.111*
1852 10kohms E0.8111'1856 220kohms 50.811'
1853 22kohms £0.811' 1857 470kohms £0.88*
1854 100kohms LOAN* 1858 1Meg COM'

1859 2M2 MS&

DUAL CARSON POTS (Lag Law)
1860 4k7ohns 111.11r 1864 100kohms £0.811'
1861 10kohms Mir 1865 220kohms £0.811'
1862 22kohms 603-59* 1866 470kohms 50.11111'
1863 47kohms COSS' 1867 Meg £0.8111'

SINGLE GANG SWITCHED (Lin Law)
These potentiometers are fitted with double pole
on -off 'writhes The swatch is incorporated within
the rotary action of the pot. Specification of pot is
as VC1
Switch rating 1.5 amps at 250v AC
1870 4k lohms £0.56' 1874 100kohms LOSE"
1571 10kohms 60.11.5" 1875 220kohms £0.85'
1572 22kohms £0.115' 1876 470kohms
C0.115'1873 47kohms £0.115* 1877 1 Meg

£0.616'
1878 2M2 60.115*

SWITCHED POT (Log Track)
Specification se VC2 but track hewing (log) law.
1879 4k7ohms COSS' 1833 100kohms ce.er
1880 10kohms COGS' 1884 220kohms £0.115'
1881 22kohms C0.115' 1885 470kohms £0.115*
1882 47kohms MSS' 1886 1Meg 10.111'

1887 2M2 LOSS"

DUAL GANG LOG -ANTI -LOG POT
1888 Track specification as dual gang pots VC3.
but tracks mounted to log -anti -log action
100kohms £0.711*

SPECIAL VOLUME CONTROLS
A minoture 16mm type replacement volume
control incorporating single pole on -off switch.
Resistance value 5kohrns. Tolerance ± 20%
1/8watt rating.
1890 E0.64* VC8

MINIATURE ROTARY VOL
CONTROL
5kohms log law with on/off switch. 20mm
grooved spindle. Tag connections 17mm dia.
Supplied with fixing nut. Used mainly for replace-
ment.
1890 £0.64' VC9

WIRE WOUND POTS
A range of wire wound single gang pots with linear
tracks of 1 wart rating. fined with 10mm bush and
supplied with shakeproof washer end nut.
VC6
1891 10ohrns £0.1110' 1895 220ohms £0.110'
1892 22ohrns £0.00' 1896 470ohms £0.50'
1893 47ohms £0.80. 1897 lkohms £0.80'
1894 20ohms £0.110° 1898 2k2ohms £0.80'

1899 4k7ohms £0.50

PRE-SET POTS
HORIZONTAL MOUNTING
Miniature type for transistor circuits. The wiper of
the preset is provided with a slot for screw driver
adjustment. The tags of the preset will fit printed
among boards with a pitch of 2 54mrn All tracks
ere linear lew.
VC7
1801 100ohrns £0.011' 1808 22kohms £0.09'
1802 220ohms £0.09. 1809 47kohms £0.09'
1803 470ohms £0.08' 1810 100kohms E0.011'
1804 lkohms £0.011' 1811 220kohms E0.09'
1805 2k2ohms £0.09' 1812 470kohms £0.01'
1806 4k7ohms £0.09' 1813 1Mohms 50.05'
1807 10kohms £0.01111' 1814 2M2ohms £0.09*

1815 4M7ohms 50.011*

PRESET POTS
VERTICAL MOUNTING
Miniature type for transistor circuits. Wiper
adjustment is mede by a screw driver slot
Designed to fit 2 54rnm pitch board. All tracks are
Sneer law
VC7
1816 100ohno £0.09* 1823 22kohms £0.05'
1817 220ohms CO.09' 1824 47kohms £0.09'
1818 470ohms COW 1825 100kohms £0.05.
1819 lkohms £0.01. 1826 220kohms E0.011'
1820 2k2ohms C0.09' 1827 470kohms £0.09'
1821 4k7ohms C0.09* 1828 1Meg £0.011*
1822 10kohms t0.0111* 1829 2M2ohrris £0.09'

1830 4M 7ohms GLOW

ANTEX IRONS
0/No. 1943. 15 watt high quality soldering iron
totally enclosed element in a ceramic shah fined
with 3/32" bit. £3.50
0/No. 1947. Replacement element for 1943
Son. £1.90
0/No. 1944. Iron coated bit 3/32" for 1943
Xon. £0.411
0/No 1945. Iron coated bit 1/ 8" for 1943 iron

C0.46
0/No. 1946 Iron coated bit 3/16" for 1943
iron. LOSS
0/No. 1948. General purpose 18 wan iron fitted
with iron meted let. £3.50
0/No. 1952 Replacement element for 1948

on. £1.90
0/No. 1949. Iron coated but 3/32" for 1948
won. £0.48
01No. 1950.1ron coded bit I /8" for 1948 iron.

E0.441
0/No. 1951. Iron coated bit 3/16" for 1948
won E0.411
0/ No. 1931. Highly popluar x25 25 wan quality
soldering iron ceramic shafts to provide near

perfect insulation Meek -down voltage of 1500
who AC and a leakage current of only 3-5uA and
another shaft of stainless steel to ensure strength.

£3.50
0/No. 1935. Replacement element for 1931
iron. C1.110
0/No. 1932. Iron coated bit 1/8" for 1931 iron

£0.50
0/No 1933. Iron coated bit 3/16" for 1931
iron. £0.50
0/No. 1934. Iron coated bit 3/32" for 7931
won. £0.60
0/No 1953. SKI soldering kit - this kit contains
15 wan soldering won fined with a 3/16" bit plus
two spare dd. a reel of solder, heat -sink and a
booklet "How to Solder." In presentation display
box. £6.16
0/No. 1939. ST3 soldering iron stand. Stand
mede from high grade bakelite material chromium
plated strong steel spring, suitable for all models.
includes accommodation for six spare bits and two
sponges which serve to keep the soldering iron bits
clean £1.60

PRINTED CIRCUIT TRANSFERS
O * 0

0000 0000000 00000000

0000 0000000 00000000

Draw you' own boards with the new 81-PAK
etch-reestant transfers. Lay the symbols on the
board. rub over with a salt pencil. The transfer will
adhere to die board. Then complete the circuit
with your 81.PAK etch -resist pen.

000
O 0
000

000500808880

0 0 0 0 000000 0 0

Each pack contains 11 sheets of transfers 1 of each
as shown above.
Illustration - approx. 1/2 size.
0/No. TR400 061.50 p&p E0 10

BRIDGE
RECTIFIERS

SILICON 1 amp
Type

50V RMS
100V RMS
200V RMS
400V RMS
SILICON 2 env

50V RMS
100V RMS
200V RMS
400V RMS

1000V RMS

Ordwr No. Prima
681/50 £0.20
BR1 / 100 £0.22
BR1 / 200 £0.211
BR1 /400 £0.35

BR2/50 £0.41
BR2 / 100 £0.411
682/200 £0.52
BR2/400 £0.58
BR2/ 1000 £0.11111

OPTOELECTRONICS
NEW INCREASED RANGE - ALL 1ST °GAUT'
LED 'S 080.0

0/No. Typo Mao
1501 ARL209(TIL209) 3mm (.125)
1502 MIL3232(TIL211) 3mm ( 125)
1503 MIL3331(OPL212A) .3mm ( 126)
1504 ARL4850(FLV 117) 5mm (.2)
1505 MIL5251(TIL222) 5mm (.2)
1506 MIL5351(MV5353) .5mm (.2)
1509 FLV111 5mm 2)

S UPER 141-11dte' Typo
1521 MIL32 3rnm (125)
1522 MIL52 .5mm (.2)
1514 ORP12 Light dependent resistor
1520 OCP71 Photo transistor

LED CLIPS
1508 /125 peck of 5 125 clips
1508/2 pack of 5 2 clips

Colour
RED
GREEN
YELLOW
RED
GREEN
YELLOW
CLEAR
(ill.. Red)

RED
RED

Plea
E0.10
£0.11
£0.15
E0.10
£0.18
£0.16
E0.11

£0.10
£0.10

£0.66
£0.311

£0.15
C0.111

DISPLAYS:
DL303 7 segment D.P. left (.30" height)
RED Single Digit
DL707 7 segment D.P. left (03" height)
RED Single Digit
DL527 7 segment D.P. left (.50" height)
RED TwoDigit Reflector
DL727 7 segment D.P. right (.510' height)
RED Two -Digit Light Pipe
DL747 7 segrnen to.P. left (.630" height)
RED Single -Digit Light Pipe

ALL @ 8% VAT

Common Mode
0/No. 1523
Common Anode
0/No. 1510
Common Mode
0/No. 1524
Common Mode
0/No. 1521
Common Mode
0/No. 1511

£0.70

LOGS

£1.70

£2.20

£1.70

OPTO4SOLATORS
Isolation Breakdown - Voltage 1500 - continuous fwd current 100mA

CIL74 Single -Channel 6pin DIP standard type - optically coupled pair
with Infrared LED Emitter end NPN Silicon Photo Transistor.

0/No. 1497 E0.50
C1LD74 Multi -Channel 8 pin DIP Two Isolated Channels.

0/No. 1498 E1.00
01.074 Mule -Channel 16 pin DIP Four Isolated Channels.

0/No. 1499 £2.20
ALL (g/ 8% VAT

2nd GRADE LEDs
A pair of 10 standard sizes and colours which fail to perform to their very

rigid specification, but which are ideal for amateurs who do
not require the full spec.

0/ No. 1507 EI.S0

THYRISTORS

800wo TO IS Cam 7 amp TOY Caw
Volts No. PAea Volts No. Moe

10 THY600 / 10 £0.15 50 THY7A /50 £0.45
20 THY600/20 £0.111 100 THY7A / 100 £0.111
30 THY600/ 30 C0.20 200 THY7A/ 200 C067
50 1HY600/ 50 [0.22 400 THY7A/ 400 £0.52

100 THT600/ 100 £0.25 600 THY7A / 600 £0.71
200 THY600/200 £0.311 800 THY7A /800 E0.92
400 THY600 / 400 £0.44

10 map TOY Cade
Vohs No. Priam

lamp TO 6 Cana 50 THY10A /50 E0.61
Volts No. Pries 100 THY10A/ 100 00.67
50 THYI A/50 £0.21 200 THYIOA/ 200 E0.112

100 THY1A/100 £0.28 400 THY10A /400 E0.71
200 THY1A /200 £0.32 600 THY10A/600 £0.99
400 THY1A/ 400 £0.38 800 THY1OA /800 £1.22
600 THYIA/ 600 t0.46
800 THY1A/ 800 £0.11111 IS imp TO 48 Cow

Volts No. Price
50 THY16A/ 50 £0.64

3 amp TO SS Cade 100 THY16A/ 100 60.511
Vohs No Peke 200 THY16A /200 £0.52

50 THY3A/ 50 £0.25 400 THY16A/ 400 £0.77
100 THY3A/ 100 E0.30 600 THY16A/600 £0.50
200 THY3A /200 E0.33 800 THY16A /800 01.39
400 THY3A /400 E0.42
600 THY3A/ 600 MAKI
800 THY3A/ 800 LOSS

6 amp TOM Caw
Volts No Palen

50 THY5A/ 50 £0.31
100 THY5A/ 100 10.48
200 THY5A / 200 £0.10
400 THY5A / 400 E0.57
600 THY5A /600 LOSS
800 THY5A / 800 £0.61

 amp
Volts No
400 THY5A/ 400P
800 THY5A /600P
800 THY5A / 800P

TO 220 Caw
Price

£0.17
LOSS
£0.11

30 en TO 94 Can
Volts No Men

50 THY30A / 50 El .1111

100 THY30A / 100 £1.43
200 THY30A / 200 01.13
400 THY30A/ 400 E1.79
600 THY30A /600 03.60

No
81101/500R
81102/500R
BT106
81107
BT108
2N3228
253535
8TX30/50L
BTX30/400L
C106/4

Pries
£0.50
E0.110
£1.26
£0.93
COGS
£0.70
£0.77
£0.33
£0.45
£0.50

CABLES
DESCRIPTION

Microphone Cable
Twin Microphone
Twin Stereo Screened Cable
Multicore Standard 4 -Core Screened
4 -Core Individually Screened
Heavy Microphone Cade
Light -Core rosins
Twin Oval Mains
Speaker Cable
Low Loss Co -axial Cable
1 5 -Way Multi -Coloured Ribbon Cable

0/No. Prima/
Nam

3126 £0.10
3127 £0.20
3128 E0.15
3129 £0.30
3130 £0.22
3131 £0.18
3132 £0.10
3133 E0.011
3134 £0.07
3135 £0.22
3136 £0.40
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SEMICONDUCTORS
Type Prim
AC107 £0.22
AC113 £0.20
AC115 £0.20
AC117 00.30
AC117K E0.34
AC121 E0.20
AC122 £0.14
AC125 £0.16
AC126 E0.18
AC127 E0.111
AC128 E0.16
AC128K £0.26
AC132 t0.20
AC134 £0.20
AC137 E0.20
AC141 E0.22
ACI41K E0.30
AC142 £0.20
AC 142K E0.30
AC151 £0.20
AC153 £0.22
AC153K E0.30
AC154 E0.20
AC155 £0.20
AC158 E0.20
AC157 0.25
AC165 60.20
AC166 00.20
AC167 10.20
AC168 60.21
AC169 60.20
AC171 £0.25
AC176 10.15
AC176K £0.26
AC178 60.25
AC179 £0.25
AC190 00.20
AC180K 10.22
AC181 10.20
AC181K 10.28
AC187 60.15
AC I87K 60.28
AC188 10.18
AC188K 10.26
ACY17 60.35
ACY18 £0.38
ACY19 £0.35
ACY20 [0.35
ACY2I £0.35
ACY22 £0.35
ACY27 £0.31
ACY28 £0.35
ACY29 £0.50
ACY30 £0.315
ACY31 60.38
ACY34 60.35
ACY35 E0.35
ACY36 £0.50
ACY40 E0.35
ACY41 £0.35
ACY44 E0.36.
ADI 30 E0.70
A0140 60.80
40142 LOU.
AD143 60.75
AD149 C0.110
A0161 10.26
40162 00.311
40161/162

10.70
AD/140 £0.55
AF114 £0.25
AF115 10.25
AFI 16 c0.25
AF117 60.25
AF I 18 £0.40
AF124 £0.30
AF125 £0.30
AF126 £0.30
AFI 27 £0.32
AF139 £0.35
AF178 £0.80
AF179 60.80
AF1130 60.80
AF181 60.51
AF188 £0.50
AF239 £0.38
AL102 £1.20
AL103 £1.18
ASY26 0.38
ASY27 60.40
ASY28 60.31
ASY29 £0.311
ASY50 £0.30
ASY5I £0.30
ASY52 £0.30
ASY54 £0.30
ASY55 £0.30
ASY56 £0.30
ASY57 60.30
ASY58 60.30
ASY73 60.30
AU 104 61.40
AU110 61.40
AU113 61.40

BC107 £0.05
BC1074 £0.011
BC1076 60.09
BC107C £0.10
BC108 £0.0
BC1084 £0.10
BC1088 £0.08
BC108C £0.10
BC109 £0.08
BC1094 £0.08
BC10911 £0.011
BC109C £0.10
BCII3 COT W
BC114 £0.111'
BCII5 £0.19*
BC116 60.1W
8C1164 £0.111*
BC1I7 £0.20*
8C118 £0.14'
BCII9 60.25
BC120 60.40

TRANSISTORS
Type Pd.
BC125 co.i r
BC126 CO.=
BC132 £0.1r
BC134 60.1r
BC135 co.1
BC136 20.111*
B C137 60.1r
B C139 10.32
BC140 £0.30
BC 1 41 60.28
BC142 60.22
BC 1 43 60.22
BCI 45 10.46
BC147 co.or
BC 148 60.07
BCI 49 £0.07
8C150 00.20*
BC I 51 co.=
BC152 00.20
BC153 E0.27
BC154 E0.17
BC157 00.10
BCI58 60.17
BC159 60.10*
BCI60 £0.211
BC161 £0.38
BC167 £0.12*
BCI 68 E0.12*
BC169 60.07
8C169C £0.10*
BC170 60.07
BC 1 71 60.08'
BC172 60.07
5C173 60.0
BC 1 74 £0.16'
8C175 60.31T
B C177 60.111
BC 1 78 £0.18
BC179 £0.111
BCI 80 £0.25
BC181 £0.26*
BC 1 82 60.07
BC182L co.or
BC183 60.07
BC 1 83L 60.011*
BC 184 £0.011
BC I 84L 60.0'
BC186 [0.22
BC187 £0.22
BC207 EOM'
BC208 60.11.
BC 209 £0.17
BC212 60.011*
BC2I 2L 60.07
BC213 E0.08
BC213L £0.011*
BC2I 4 60.09*
BC214£ co.or
BC225 60.211*
BC226 £0.31'
BC227 £0.16
BC238 60.1r
BC25I £0.15*
BC25IA £0.11
BC301 £0.28
BC302 £0.29
BC303 £0.28
BC304 £0.36
8C327 E0.111*
8C328 E0.15*
8C337 E0.113.
BC338 60.15*
BC440 £0.30
BC441 £0.30
BC460 £0.31
8C461 £0.3/
80477 £0.20
BC478 60.20
5C479 0.20
8C547 £0.10.
BC548 £0.10*
8C549 MAO.
BC550 £0.14'
BC556 £0.14*
8C557 £0.13.
BC558 £0.1?
BC559 £0.14*
BCY30 £0.51
BCY31 £0.66
BCY32 [0.110
BCY33 E0.55
BCY34 00.60
BCY70 £0.15
BCY71 £0.16
BCY72 E0.14
BCZI 0 £0.10
BCZI 1 E0.60
BC212 £0.110
BDI 15 £0.50
80116 E0.80
813121 £0.65
80123 £0.56
80124 £0.70
80131 £0.35
BDI 32 00 .36
80131/132

00.80
80133 £0.40
80135 £0.38
80136 £0.35
BD137 £0.35
80138 £0.34
80139 £0.38
BD140 £0.36
B0139/140

£0.10
B0155 £0.60
80175 £0.60
80176 £0.60
80177 00.611
80178 E0.611
80179 £0.75
BD180 £0.75
80181 £0.85
80182 £0.90
BD183 £0.95
80184 £1.10

Type Moo
BD185 £0.55
BD186 £0.68
BD 1 87 [0.75
80188 60.71
BD189 60.78
BD190 60.76
BD195 £0.50
BD196 10.50
BD197 C0.11111

BDI98 £0.55
BD199 10.11111

B0200 10.1111

BD201 £0.50
80202 £0.80
80201/202

11.70
BD203 £0.10
BD204 [0.80
60203/204

£1.70
50205 10.50
80206 £0.1110
130207 11.00
BD208 E1.00
50222 10.47
B0225 10.47
80232 10.56
80233 10.48
8D234 110.55
80235 ULM
80238 [0.58
BD237 £0.56
80238 00.50
80532 £2.20
BDY1I £1.30
BDYI7 61.80
BDY20 COM
50577 £0.50
8F115 01.22
BF117 10.80
BF118 [0.75
BF119 10.75
BF121 00.80*
BFI 23 MAW
BF125 10.110'
ElF127 £0.80*
BF152 E0.2W
BF153 0.2W
BF154 50.22'
BF155 E0.35
BF 156 f0.21
BF157 60.28
BF158 £0.28*
BF 1 59 E0.21r
BF160 60.30*
BF162 60.3r
BF163 £0.30*
8F164 [0.50'
BF I 65 60.50*
BF I 67 £0.24
8F173 £0.20
BF176 co.cr
BF I 77 £0.28
BF 1 78 £0.2S
BF179 £0.30
BF180 £0.30
BFI81 £0.30
13F182 £0.30
8F183 £0.30
8F184 £0.20
8F185 £0.20
BF186 £0.28*
BFI87 £0.25
BF188 MAO
BFI 94 MAO*
BFI95 E0.10*
8F196 10-17
BF197 £0.1?
BF198 10.14'
8F199 E0.14.
BF200 £0.30
ElF202 MOOT
BF222 £0.110
8F224 10.17
BF240 £0.1?
BF24I COTT
BF244 00.30'
BF257 00.21
BF258 0125
BF259 £0.35
8F262 10.60'
BF263 £0.50'
8F270 10.36
13F271 £0.31
11E272 E0.110
BF273 00.311*
8F274 60.31r
BF324 10.37
BF336 60.30
BF337 60.30'
BF338 60.31
8F457 £0.37
8F458 10.37
BF459 60.38
BF594 60.30*
BF 596 10.2111*
BFR39 £0.24
BFR40 60.25*
BFR 79 co.cr
BFR80 60.28*
BFX29 60.22
BFX30 60.30
BFX84 £0.22
BFX85 60.24
BFX86 60.25
BFX87 £0.22
BFX88 60.22
BFX90 £0.111'
BFY50 60.18
BFY51 £0.111
8F752 £0.18
BFY53 60.18
BIP19 60.38
BIP20 10.38
B1P19/20 10.110
BSX25 E1.46
BSX19 £0.15

Type Price
80520 60.18
BS725 10.18
85726 £0.16
85727 10.18
BSY28 10.14
85729 E0.111
85Y38 10.10
85739 10.111
E15740 £0.25
55741 00.25
85751 00.25
115795 10.13
857954 1013
BRY39 10.45
BU105 £1.40
5U105/02 £1.115
BU204 £1.40
BU205 01.40
BU208 01.10
5U208/02 [2.25

E1222 £0.38

MAT100 £0.111
MAY101 £0.20
MAT120 10.18
MAT121 00.20
MJ480 10.85
MJ481 11.05
MJ490 £0.115
MJ491 11.15
MJE340 IMAM
MJE370 C0.55

r/g;0£0.80

10.45
MJE521 £0.65
MJE2955 £0.50
MJE3055 £0.110
MJE3440 £0.52
MP8113 60.62
MPF102 £0.211
MPF104 45.35
MPF105 £0.35
MPS405 6020
MPS406 10.20*
MPS455 L0.20
MPS456 10.20'
ND120 C0.111

0C19 E0.1115
OC20 [1.55
0C22 [1.50
0C23 [1.60
0C24 £1.35
0C25 E1.00
0C26 E1.00
0C25 C0.50
0C29 £0.115
0C35 10.80
0C36 £0.50
0C41 C0.20
0C42 £0.22
OC44 0024
0C45 £0.20
0070 £0.24
0071 40.15
0072 [0.24
0074 10.26
0075 10.30
0076 £0.311
0077 £0.60
0031 £0.22
°CBI D £0.24
0082 E0.2.4
00820 £0.30
0053 60.28
0084 00.38
0C139 10.80
0C140 60.80
0C169 00.35
0C170 £0.35
0C171 60.35
0C200 £0.3111
OC201 £0.55
OC202 E1.20
0C203 60.85
OC204 £0.50
OC205 £1.11

P3464 60.38
P397 £0.45

6200088 £2.50
620105 [2.50

STI40 10.16
STI 41 00.20

TIC44 60.27
TIC45 40.31'
T1P294 00.40
11P2913 £0.42
TIP29C 60.44
TIP30A £0.40
TIP3013 00.42
TIP30C 60.44
TIP31A [0.40
TIP318 £0.42
T1P31C £0.44
TIP32A £0.40
T1P32B 00.42
TIP32C £0.44
TIP41A C0.44
TIP418 £0.44
TIP41C E0.411
TIP424 £0.44
TIP4213 [0.46
T1P42C £0.45
TIP2955 £0.60
TIP3055 £0.50
71543 £0.22
11S90 1:11.18*

UT46 00.20

Type Price
ITX107 410.10*
ITX108 [0.10*
ITX109 [0.10*
ZTX300 £0.17
ITX301 WAY
ITX302 60.11,
ITX303 10.14*
ZTX304 40.20*
I7X330 10.115*
ZTX500 10.17
21.5501 10.12'
ZTX502 10.17
ZIX503 10.1r
I7X504 10.25'
27X531 co.cr
ITX550 00.1,

2G301 00.22
2G302 10.22
26303 10.2.2
26304 1E0.30
2G306 00.40
26308 £0.34
20309 E0.3111
20339 00.20
2G 339A E0.111
26344 £020
2G345 0218
20371 110.111
263718 20.12
26373 00.15
26374 10.18
26377 10.32
26378 £0.15
20381 £0.15
20382 10.18
20401 £0.32
20414 10.32
2G417 £0.211

25388 £0.34
253884 07.511
2N404 C0.20
25524 £0.40
21527 £0.50
25 598 £0.40
21599 £0.411
25696 £0.13
25697 £0.12
25698 00.12
25699 £0.32
2N706 £0.10
257064 00.12
25 707 £0.48
25 708 £0.14
25 711 10.30
25 717 map
21718 00.25
257184 £0.50
25 726 £0.211
25 727 E0.2111

21743 £0.20
2N744 60.20
25914 60.15
25918 E0.30
25929 10.20
25930 C0.111
25946 10.40
2N1131 E0.18
251132 E0.18
251302 C0.15
251303 01.18
2N1304 1121.18
251305 E0.111
2141306 £0.25
251307 £0.25
25 1308 £0.30
251309 10.30
21I599 10.36
2N1613 £0.20
2N1711 10.20
251889 60.48
211890 C0.46
25 1893 E0.30
252147 00.78
252148 E0.70
252160 £1.00
252192 £0.311
252193 60.31
212194 60.311
252217 £0.22
25 2218 £0.22
2122184 60.20
2N2219 60.20
2122194 60.24
2N2220 £0.20
2142221 60.20
21422214 £0.22
212222 £0.20
2522224 E0.20
252368 £0.15
252369 £0.14
2523694 00.14
252411 60.25
2N2412 10.25
252646 £047
252711 00.22
252712 00.22
2N2714 C0.22
2N2904 C0.111
2N 29044 £0.21
252905 00.15
2529054 £0.20
252906 E0.111
2a1 29064 E0.111
2142907 £0.20
2529074 10.22
25 2923 10.115'
2N2924 10.15*
252925 00.15*
2829266 £0.011*
252926Y E0.011*
2529260 60.011.
252926R E0.011'
2N2926B £0.011*
213010 £0.86
2N3011 £0.15

Typo 11144
213053 £0.16
253054 £0.40
2N3055 60.40
2N3391 40.20
2533914 60.27
213392 20.20*
2143393 10.2W
213394 40.20'
213395 10.2?
2N3402 00.21'
25 3403 10.21'
253404 10.27
25 3405 10.4?
253414 60.17
253415 E0.18'
253416 10.20*
2N3417 10.211*
253614 61.00
253615 E1.06
253616 £1.06
253646 MOW
2N3702 10.06'
253703 10.0'
2N3704 10.07
253705 co.or
253706 10.08'
253707 10.0'
213708 60.07*
2137084 10.07'
2N3709 60.0?
2N3710 60.0?
213711 £0.0?
2N3772 [1.80
253773 [2.20
25 3819 E0.111
25 3820 [0.35
213821 60.80
213823 10.80
2N3903 20.10*
213904 60.10*
2N3905 60.10'
213906 20.10'
2N4058 £0.1?
2N4059 £0.14
214060 07.14'
2N4061 60.1 r
254062 10.1r
2N4284 60.1r
2N4285 60.15'
25 4286 co.i r
254287 60.18
254288 co.i r
254289 60.18'
2N4290 co.i r
254291 60.1W
214292 10.1W
2144293 co.i r
254921 60.5W
214923 10.115*
255135 10.10*
255136 110.10*
215138 60.1W
2N5172 00.14'
215194 £0.55
2N5245 £0.40
215294 60.34
25 5296 60.35
2N5257 60.32
25 5458 60.32
2N5459 60.35
25 5551 10.36
2N6027 60.34
256121 £0.70
256122 £0.70

25301 £0.110
2S302 [0.43
253024 60.43
25303 60.54
25304 £0.71
25305 £0.80
25306 £0.50
25307 E0.110
26321 £0.57
25322 00.43
253224 [0.43
2S323 £0.117
2S324 60.71
25325 60.71
25326 00.71
25327 £0.71

40311 £0.31
40313 LOSS
40316 £0.115
40317 £0.40
40326 60.40
40327 £0.48
40346 60.48
40347 £0.65
40348 60.80
40360 60.38
40361 £0.38
40362 60.38
40406 07.45
40407 60.38
40408 EOM
40409 10.75
40410 £0.71
40411 62.70
40430 EOM
40476 £1.80
40494 £0.70
40495 EOM
40512 E1.36
40594 1E0.90
40636 61.10

74 SERIES TTL
Type Price TYPe Price Type Price Type Price Type Price
7400 £13.08 7427 £0.24 7472 £0.20 74105 50.38 74163 6092
7401 £0.11 7428 60.28 7473 £0.25 74107 £0.24 74164 60.88
7402 £0.11 7430 COM 7474 E0.25 74110 COW 74165 LOA/
7403 £0.11 7432 60.22 7475 03.25 74111 10.58 74166 E0.711

7404 0.11 7433 60.30 7476 10.211 74118 £0.50 74174 60 .46
7405 £0.11 7437 £0.21 7480 0044 74119 E1.18 74175 60.62
7406 £0.22 7438 00.21 7481 COM 74121 50.24 74176 60.68
7407 £0.22 7440 60.12 7482 00.68 74122 60.35 74177 E0.611

7408 £0.13 7441 60.50 7483 EOM 74123 £0.40 74180 £1.50
7409 £0.13 7442 60.40 7484 COSI 74136 60.12 74181 60.58
7410 EOM 7443 10.70 7485 EOM 74141 07.55 74182 E0.70
7411 £0.17 7444 £0.70 7486 60.22 74145 COM 74184 10.70
7412 £0.15 7445 00.65 7489 61.70 74150 10.01 74190 EOM
7413 E0.24 7446 EOM 7490 60.32 74151 £0.48 74191 £0.82

7414 £0.50 7447 £0.45 7491 £0.84 74153 60.48 74192 MAO
7416 £0.23 7448 tom 7492 £0.35 74154 COM 74193 6098
7417 £0.33 7450 EOM 7493 £0.30 74155 110.50 74194 £0.62
7420 £0.11 7451 £0.11 7494 00. 75 74156 tom 74195 6010
7421 £0.20 7453 COM 7495 60.50 74157 011.50 74196 11.06
7422 E0.14 7454 10.11 7496 MOO ' 74160 01.58 74197 E1.06
7423 E0.21 7460 EOM 74100 £0.55 74161 £0.52 74198 61.85
7425 £0.18 7470 60.25 74104 10.31 74162 10.62 74199 £1.15
7426 EOM

Type Price
CD4000 £0.14
CD4001 [0.15
CD4002 E0.18
CD4006 10.112
004007 £0.17
C04008 E0.112
004009 [0.45
004010 £0.48
CD4011 10.15
CD4012 00.16
004013 £0.42

CMOS ICs
Type Price
CD4015 EOM
CD4016 10.42
CD4017 £0.75
CD4018 10.1115
CD4019 £0.42
004020 £0.00
CD4021 £0.82
004022 £0.82
CD4023 10.15
CD4024 £0.115
004025 £0.15

Type Price
CD4026 rico
C04027 E11.50
CD4028 60.88
CD4029 COSIS
CD4030 £0.48
C04031 E2.00
CD4035 £1.00
CD4037 10.05
004040 60.58
CD4041 £0.75
CD4042 £0.72

Type Price
CD4043 CCU
CD4044 E0.82
C04045 [1.40
CD4046 £1.30
CD4047 00.57
CD4049 C0.42
CD4050 10.42
C04054 E1.10
CD4055 [1.00
CD4056 £1.311
C04069 £0.17

Type Price
CD4070 10.17
CD4071 10.17
CD4072 £0.17
CD4081 £0.17
004082 131.18
C04510 10.011
C04511 10.1116
CD4516 £1.00
C04518 £1.00
CD4520 £1.00
004014 10.60

Type Price
CA3011 60.60'
CA3014 [1.30*
CA3018 E0.11W
CA3020 01.70'
CA3028 50.80'
CA3035 01.40*
CA3036 51.00'
CA3042 01.50*
CA3043 [1.55*
CA3046 E0.70.
CA4052 £1.110*
CA3054 E1.10*
CA3075 C1.114'
CA3081 01.40'
CA3089 62.07
CA3090 23.110*
CA3123 61.110*
CA3031 10.93
CA3140 60.70

LINEAR ICs
Type Price
LM301 £0.29*
LM 304 £1.50
LM308 11.010*
LM309 £1.50
LM320-5V

01.50
LM320-12V

£1.50
LM320.15V

ELIO
1M320 -24V

01.60
LM 380 mar
L.11381 01.45*
LM 3900 60.11W
MC1303L

E0.86'
Mc1304 C1.00
MC1310E0.85'

Twos Prim
MC131261.90*
MC1350E1.20*
MC135261.40*
MC 1469 62.55
MC1496[0.00*
NE536 £2.118
NE550 07.1111

NE555 £0.24
NE556 00.10
NE565 62.2W
NE566 21.110*
NE567 61.7W
U4702C £0.411*
72702 C0.44*
UA703 COW
U4709 co.zr
72709 £0 44
709P [0.2W
U47ICC 00.40'

Type Price
72710 E0.3W
L.14711C 60.37
72711 co.cr
UA723C £0.45
727 £0.46
1.14741C 60.24*
72741 01.24*
741P £0.20*
U47471 60.10.
72747 137.110'
U4748 10.35'
72748 10.36'
748P £0.36'
SN 760135

C1.7W
SN76023

El .7r
5576110

01.50'

Type Price
51476115

11.01?
SN 76660

60.7W
S L414/1 £1.116'
TA4550860.35
TAA6214

£2.00*
TA.A6218

C2.50*
TAA661 C1.51?
TAD100 01.30*
784540 62.10*
TBABCO 10.80
TBA8IOS

[0.7W
784810 [0.1118*
TBA820 60.77
TBA9200

62.5W
TCA27OS

620W

Ty pft.
A411pe 9 10.011
44120 60.0111
44129 60.04
44730 00.011
4.8213 E0.111
BA100 60.10
BA102 £0.32
84148 60.15

 134154 £0.12
84155 60.14
84173 60.15
BB104 £0.15

DIODES
Type Prise
BAX13 10.07
BAX16 00.45
BY100 10.22
BY101 00.22
BY105 60.22
BY114 60,22
87124 60.22.
BYI26 60.17
BY127 E0.1W
87128 60.14
BY 1 30 60.1
87133 60.21'

Type Price
87164 60.11
87176 c0.7r
87206 £0.30
B YZ10 £0.45
BYZI1 £0.44
8YZ12 00.46
81713 £0.40
BYZI 6 £0.41
B YZ17 £0.38
BYZI 8 10.34
87219 60.35
0A5 E0.80

Type Price
0410 .60.35
0447 60.05
0A70 £0.08
0A79 £0.10
0481 E0.10
0485 [0.10
0490 E0.10
0491 60.10
0495 60.10
04182 60.13
04200 £0.0111
04202 MOS

Tyypepe Price
SbI0 £0.04
5019 E0.06
1N34 E0.07
15344 £0.07
IN 914 £0.011
IN 916 E0.06
IN 4148 [0.06
1544 £0.05
16920 £0.06

TRIACS
2 rep TO5 Case
Volts No. Price
100 TR12a/ 100 £0.31
200 16125 /200 £0.51
400 TR 12a/ 400 £0.71

10 Amp
Volts
100
200
400

4 Amp TOM Gee
Volts No. Price
100 7616,/ 100 E0.51
200 T6168 / 200 £0.01
400 1616a/400 10.77

TOW Ow
No. Prim

TR110a/100 £0.77
TR 1 0 Oa / 2 0 0 £0.52
161000/400 [1.12

10 Amp T0220 Plostic Cm
Volta No. Mom
400 TR 100./ 400p £1 .1 2

DIACS
BR 1 0 0 [0.20 D32 £0.20

ORDERING Do not forget to state order
number and your name and address.

V.A.T. Add 121/2% to prices marked . 8% to
those unmarked. Items marked t are zero
rated.
P & P: 35p unless otherwise stated.
GIRO account No. 388 7006.

B/-PAK
DEPT. ETI5, P.O. BOX 6, WARE, HERTS.

SHOP 18 BALDOCK ST WARE, HERTS.
AT OPEN 9 to 5.30 MON -SAT
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ELECTRONIC COMPONENTS LTD)

TELEPHONE
MAIL

8 Hampton Street ORDER
ELECTRONICS Birmingham B19 3JR 021.233.2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic Axial

10k lo .50% To
pF V d.c.

Leads

16 25

Order Code
Cap 015  aF

40

+V et

10
15
2.2
33
47
68

10 7

15 8
22

33
47 10
68 8
100 12
150
270 182

29
24 34

330 18 37
470 21 30 44
680

1000
19
23

28
28

36
55

50

1,00 32 36
2200 39

Tantalum Bead Order Code
20% Td Cp PR  ,F  Volts

of el.C. 3.15 6.3 10 18 25 135
0.1 9
0.15
022 9
0.33
047
068 9
1 9
15 10
2.2 9
3.3 9 11 14
47
6.8 9

10
11

14 15

15 6
10 10 11 11 16 20
15 11 14 15 20
22 11 14 16
33 15 18 20

16 20
68 16 20

100 20

Electrolytic Can Type Order Code
viiyh Hippie, !EC Grade 1, Low E.5 8. Cap HR e or + Volts
Supplied complete with Vertical Fixing Clip
2200>F 160 Ripple 1A 9 EIVC 1 4A 0 50°C 186

4700 or 160 2.6A 3.84 184
100007F 16V 5.13A 8,1A 222
22000 or 16V 9.8A 13.7A 346
2200 uF 25V 110 1.8A 175
4700pF 25V 4.60 13.4A 201

10000 oF 25V 8.0A 11.2A 264
22000 RF 25V 12.80 17.90 438
1000.F 40V 0.94 110 186
2200 of 406 2.4A 320 188
4700pF 40V 5.8A 780 231

10000 oF 400 9.2A 12.84 367
1000 uF 700 1.80 26A 190
22000 70V 40A 5.8A 235
4700pF 70V 7.5A 1650 376
1000 uF 1000 4.0A 680 222
21000F 1000 IBA 10.9A 346

Electrolytic Radial Leads
-10% to .50% Tol.
or V do 8.3 10 16

47
88

1.0
1.5
2.2
3.3
4.7
6.8

to
15
22
33
47
es
100
150
no 10

7

8
10

6

6

7

a
a

10

25

7

10

Order Code
c.034  ur  Volts

36 40 50 83

10

8

7

8
10

7

10

Miniature Low Value Order Code
Polystyrene. Axial,  1% Tot . 63V D.C. Wing Cap 424
Ceramic Plate, Radial, Low K, 1.80F -8.2pF  .25pF Tol, 10-330pr  2% Tot 100V DC Wkg Cap 632
Ceramic Plot., Radial, Mad K, s 10% Tot, 100V D.C. Wkg Cap 630
Ceramic Plato, Radial, High K, --20% to .80% TM, 630 D.C. Wkg Cep 629

 Value
424 632 630 629 06 424 1632 ! 630 629 nF 424 I 832 I 530 829

; 20 ;5
18

I

16

16 8 15
16 6 18
18 6 22
18 8 27

pF

1.2
16
1.8
2.2
2.7
3.3
3.9
4.7
5.6
88
8.2
10

12
15
18

22
27
33
39
47
56
68
82

5

5
5

5

5
5
5
5
5
5
5

5
5
5
5
5
6
6
13

100
120
150
180
220
270
330
390
470
560
680,
820

1000
1200
1500
1800
2200
2700
3300

18 8

18

18

16

16

76
16

16

18
18

18

18

18

3900 18

4700 23
5600 73
6800, 23
82001 23

5

5

5
5
5

6

6

5

6

6

33
39

27
28
38 1

41
43

Trimmers Order Code
250V D.C.Who Film Dielectric. Miniature

1.4 - 4.10F 19 Cap 80B A
2 - BoF 19 "-sap 808 8
2 - 20pF 21 Cap 808 C

5 5 - 59.5pr 29 Cap 808

Order Code
5000 D.C. Wkg. C004 EA Tubular Type

.8 - 3.8pF 48 Cap 802 3
-13.8PF 48 Cap 802 6

1 - 1306 61 Cap 802 11
1.7 - 19.7 82 Cep 801 18

Po yester Radial Leads
Dipped Type. ,20% Tol, > 2500 D.C. Who. 0280/352 Style
Moulded Tara.,  IVA T I, >1000 D.C.Wkg. 10.2mm Pitch Centres
Moulded Type, .10% T I, >1000 D.C. Wkg. 7.6rorn Pitch Centres

uF 352
001
.0015
0022 5

.0033 5

.0047 5

0068 5
01 5

015 5
022 5

033 5
047 5
088 6

360 HE280 uF 352
I 6
.15 7

22 8
13 10
.47 12

88 15
1.0 19
1.5 27
21 31

380
8

9
10

PHE280

9

Order Code
Cap 352
Cap 360
Cap 10162811

 Value

CASES

Small Desk Consoli - Boss Industrial Mouldings
Slope Front Console. Recessed Top
ABS Be... CM/ Brass Bushes, In Orange
livirn Aluminium Top Panel Finished Grey

Order Code
W161. 096. 039 1571 186 Case 13101005 OR
W215, D130. 047 1731 768 Case 131M1006 OR

Plastic Boxes - Boss Industrial Mouldings
Moulded Bo. and Clow Fitting Flanged Lid
ABS Boy C'W Brass Bullies. and Lid In Orange

Order Code
L112 V62 031 87 Case 51M2003 OR
1150 W80 050 115 Case BIM1005 OR
L190 W110 D60 195 Case 81M2006 OR

Instrument Case - Boss Industrial Mouldings
Covers Manufactured from I4SWG Aluminium
Chassis Manufactured nom 18SWG Mild Steel
Covers Finished Orange
Chassis Finished Matt Brack

Order Code
W250 0167 5 H 68 5 !Chassis 153mm Ensepl 1480 Case BIM3000 OR

Plastic Boxes with Metal Lids - Boss Industrial Mouldings
Recessed Top Box
ABS Base. CM/ Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grey

L85 W56 D29
LI11 W71 042
L161 W96 053

97
130
182

Order Code
Case 131014003 OR
Case BIM4004 OR
Case 0104005 OR

Ohioan Boxes - Boss Industrial Mouldings
Dimas, Box and Flanged Lid
Aluminium Boa and Lid in Natural Finish

Order Code
L113 W63 031 104 Case BIM5003 NA
L157 W82050 181 Case BIM5005 NA
L192 W113 061 280 Case BIM5006 NA

VERO ELECTRONICS PRODUCTS
2.5" a 5..1'' pitch Voroboard
3.75-  5- .1" pitch Veroboerd
2 5.. 1..1'. pitch Verobard 151
3.75" st 5..1" pitch Mein Board
5.82"  2.9" .1" pitch 0.0 DIP Board
Soot Fees Cutter
Pin Insertion Tool for .040 type pin
D5 Pim 040 11001
SS Pins 040 1100/
6rnm Board Stendolf 11001
15mm Baird Standoff 1100)
19mm Board Standoff 11001
Verowire Kit (Igen, 2 -wire. 25.comb)
Veroavire Combs 11001

jFlip
Verowire Wire 14)

Top Bo.. Small, Black
Flip Top Boa. Largo, Black

59 VERO 210693
66 VERO 210770
70/Peck VERO 210760
56 VERO 210786

111 VERO 210846
B9 VERO 210134
121 VERO 210156
38/Peck VERO 2164170
38/Pack VERO 210178

1131/Peck VERO 213216
215/Peck VERO 2732273
226/Pack VERO 2132313
375/Kit VERO 213410
407/Pack VERO 21339F
226/Pack VERO 213400
192 VER0 2131713
250 VERO 21319.1

Small Desk Console. - Boss Industrial Mouldings
Slope Front Console. Recessed Toe
ABS Base, C/W Brea Bosh.,, In Orange
lmm Aluminium Top Panel Finished Grey
Ventilation Slots In Bete

W105 014.3 H32 1561
W120 0143 H32 1561
0170 D214 H32 1821

206
271
375

Order Code
Case SPASM OR
Case 813.46006 OR
Case B11.413007 OR

All Metal Desk Consoles - Boss Industrial Mouldings
Slope Front Console, Recessed Top
Two Piece All Aluminium Construction
Ventilation Slots In Roar and Bete
Choice of 15° or 30° Sloping Front
Off White Top Panel, Blue Base

Order Code
W102 13140 828 1511 15' dope 1018 Case BIM71514
W165 D211 033 1761 15° slope 1350 Case 131M71540
W254 0287 H33 1761 15° slope 1572 Case B1M71560
00356 13287 833 1761 15° slope 1823 Case 131M71580
W102 0140 028 1761 30° slope 1018 Case BIM73010
00165 0183 828 11021 30° slope 1202 Case BISA73030
W254 0259 028 11021 30° slope 1572 Case 131M73060
W356 0259 028 11021 30° slope 1823 Case 9107308A

Eurocard Site Desk Console - Boss Industrial Mouldings
Slope Front Console
ABS Case, C/W Brest Bushes, In Orange
Irrim Aluminium Top Panel. Finished Grey

W16913127 045 1701 375
Order Code

Case BIM8006 OR

D.I.L. Sockets

8 Pin Low Profile Socket Tin
14 Pin Low Profile Socket Tin
16 Pin Low Profile Socket Tin
24 Pin Low Profile Socket Gold
78 Pin L OW Profile Socket Gold
40 Pin Low Profile Socket Gold

11 DIL SKT 8
13 OIL SKT 14
14 OIL SICT 16
66 DIL SKT 2a
78 DIL SKT

t27 DIL SKT 40

lieminks
Individual Type for 1 e T05 50°C/W 10
Individual Type for 1 e 1086 10.5°C/W 26
Individual Type for 1 x T03 7.2°C/Yir 24
Individual Type 10/ 1 x 70126 17°C/W 23
Individual Type for 1 a T0220 12'CAN 23

P.C.B. Components

Delo Pen, Blue Ink, Slow Drying

RuSehOldefl

Sort 20nwn a Stow f.Sas.

F .C.B. Mounting, Open Type
CTassis Mounting, Open Type
Panel Mounting, Screwdriver Slol
Panel Mounting, Finger Release

Passes

20rnrn x 5mm Glass

Cuicir Mow, Range 100mA -5A,
Sow Blow, Range 250en0-50

Lamp/oxide's. Panel Mounting

Similar In Style to Fuse/0 20P
Low Voltage Type Suits LES and 0/F Bulbs

92

17

77

nO

22

Low Voltage, Red, Amber or Green 75
Internal Neon 100/2400 Red or Amber 95

Bulbs. Low Voltage, L.E.S.
ey. 38yy. 6 50, 1W, 140,0.75W 71

Sink 5F
Sink TV1
Sink TV3
Sink TV4
Sink TV5

Pen 33PC

Fuse 1120,,
Fuse/1420r
Fuseivi1Ont
Fuse/H2OF

Fuse /0
4/5 Fuse

Lamp LV
Lamp N

 Colour

Bulb LES

RESISTORS
Carbon Film, Fixed
025W, 624 Values 100.100, 5% Tol
0.5W, Ell Values IR0.4M7, 10% Tol

Motel Film, Fixed
05W. E24 Values, SRI.IM, 2% Tol
1.5W. 612 Values 1018.276, 5% TO

Metal Glue, Fixed
0.5W. 024 Values, 10.330, 5% To!

1.5 es 900/I00 Maul, 10Nalue1
2 ea. 1.25p/100 (Mull 10/Veluel

El.. 3.80/100 IMult 10/Valuel
13 ea. 7.90/100 (Mull 10/Value)

10 ea 5.40/100 IMult 10/Value)

0790/1000 IMult 100/Value1
C10.10/1000 IMult 100/Veluol

031.40/1000 (Molt 100/Value)

Order Code

Res 90/4
Ras RD%

 Virtue

Res MR30
Res FR52

 Value

Res VR37
 Value

Skeleton Presets. Miniature

0.1W, E3 Values, 100010, Lin. Vertical Mounting
0.1W. E3 Values. 100RIN1, Lun. Horicontel Mounting

Skeleton Presets, Standard

0,3W. E3 Values. I00R-407, L. Vertical Mounting 10

0.3W, E3 Values, 1000.407, Lin. Horizontal Mounting 10

Potentiometer, Rotary
0.5W, E3 Values. 16.202 Lin. 34
0.25W, E3 Values, 467.201 Log 34

Order Code

Min Preset V
Min Preset if

 value

Sid Preset V
Sty Preset

 Value

Pot Lin
Pot Lon

 Value
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ACCESS
III FREEPOST ON ORDERS GMT ELECTRONICS A

BARCLAYCARD  VAT INCLUSIVE PRICES Freepost
CASH III ADD 30p P&P Birmingham B19 1BR
CHEQUE 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C.MOS - High Speed

5 159 B Series Up to 20M H 7400 T.T.L.

11E64000 14 HEF4046 100 /4E74514 250 674006 9 574445 83 5741225 39 5741925 60 57410285 32 N74151385 85 147410253N 105

0E64001 14 HEF4047 87 HE F4515 299 N74015 11 574455 65 5741235 37 5741945 80 97415305 16 N74151395 85 574152575 104

11E64002 14 0E64049 28 VIEF4516 80 574029 11 5744645 82 574125N 32 5 741959 79 N7415325 24 N74151535 76 5 7415258 9 107

0E641306 95 HEF4050 28 11E84517 382 574036 11 6744745 51 5 741266 32 5741985 120 5741 433N 32 57415154N 122 5 7415260 Al 26

11E64007 14 HEF4051 69 /4E4518 69 574045 12 N744845 44 5 741286 74 5741995 139 N741_5375 24 574101555 80 74162615 300

11E64008 BO 11E74052 72 HEF4519 55 574055 12 57450N 13 5741325 46 5742215 180 5741_ S385 24 574101565 80 N74152665 40

/1E64011 14 11E74053 72 8E84520 65 574065 25 974515 13 5741455 60 N742795 118 9741540N 22 574101575 54 5741_52735 130

0(64012 14 HEF4C66 37 FEF4521 188 574075 27 N74535 15 N741476 125 N747985 200 N7ILS42N 53 574101585 60 57415283N 116

8E64013 32 HE F40137 380 01E74528 99 574085 13 574545 13 5741485 83 5743855 150 N7ILS51N 22 574151130N 120 974152905 90

11E84014 84 11E64068 14 HE 74532 120 574095 13 N74605 13 5741505 65 5743665 150 N7415545 16 57410181N 78 574152935 100

0E64015 80 HEF4069 14 HEF4534 510 574106 11 1474705 26 5741515 46 5743879 170 5741555N 22 N74151625 130 574152989 100

HEF4016 35 8884070 14 01E84539 110 574115 18 57472N 22 5 741535 55 5 74368 5 150 57415735 29 57415183N 78 5 741_0324 5 170

HE F4017 55 0E64071 14 01E74543 155 674125 17 N74735 23 14741545 96 57415755 40 574101645 90 5 74153655 105

HE F4018 65 14E74072 16 HE F4555 78 574135 23 5 74745 23 5741555 53 N7415765 33 574151705 200 5 74153665 105

HEF4019 46 11E74073 18 FIEF4556 78 N74145 48 574756 28 5741565 48 74LS 57415785 33 57415173N 100 5741_53675 105

/1E64020 BI3 11074075 18 HE 64557 386 574166 22 574785 26 N741575 49 97415005 15 N74158345 97 574151745 100 674103686 105

11E64021 85 0E74076 85 0E14585 97 574175 23 574805 43 N741585 54 57415015 16 N7415855 70 574151755 100 N74LS373N 150

11E74022 82 HEFI077 14 PIE F4724 171 574205 11 974835 87 5741605 74 5741502N 16 9741_586N 33 574151815 320 N74153745 150

11E64023 14 HEF4078 16 11E840097 90 574215 28 614855 85 5741615 74 5741503N 16 57415905 45 N71 -5190N 91 57415375N 100

HE F4024 45 11E641381 18 01E640098 73 574255 27 574865 23 5 741625 74 574150IN 18 N74LS92N 70 N74151915 95 N74153785 160

HE 64025 14 0E74082 16 HEF401013 62 1174285 72 574905 30 N74163 N 74 N7415055 23 147415935 05 574151925 128 5741538136 35

0E64027 32 14E84085 64 11E640180 119 574275 22 57491AN 80 5741645 65 67410085 16 57415956 5 65 574151935 130 574103905 170

HEF40213 52 HE 64086 64 11E640161 119 574285 30 574925 33 N741655 65 5741509N 22 57415965 116 574451945 150 N74LS393N 170

11E64029 60 11E64093 50 06740162 119 574305 11 N74935 31 N7418135 93 N7415105 16 574151075 38 N74 L5195AN 120 N741_53955 180

0E84030 48 0E74094 175 140E40163 119 574325 21 574945 14 N741705 134 N7415115 22 N74151095 38 574151965 80 N74154905 130

HE 84031 200 HEF4104 166 0E840174 119 574335 30 N749545 48 5741735 111 57415126 23 57415112N 00 574151975 110 N74L5670N 170

HEF4035 110 11E84502 91 1-10F40175 119 574315 21 5 74965 48 5741745 83 5741513N 38 N74451135 38 574152405 180

0E64040 68 HEF4505 571 HEF40192 140 574385 21 5741005 se N741755 62 57410145 74 57415114N 38 57415241N 160

11E64041 75 14E64508 51 011E40193 140 574395 60 5741075 25 57411305 80 N7415155 24 N74151255 40 574152425 189

ME 64042 54 4E64510 70 46640194 119 974405 12 5741095 42 N741815 165 N74LS20N 16 57415128 5 40 974152439 160

0684043 79 liEF4511 110 -1E740195 117 el 74425 40 5741165 148 9741825 69 57410215 11 14741_5132N 60 9 74152445 160

0E04044 84 HE F4512 98 N74435 79 N741219 23 9 741925 65 9741_5225 24 N741_513651 37 97415251N 90

LINEAR INTEGRATED CIRCUITS

C43011 92 NE592K 162

CA3018 75 904138 130

043020 191 71341205 79

CA30284 86 1C4580 346

043046 78 TCA730 450

C43048 145 TCA740 450

CA30806 70 TDA1008 328

CA3089E 753 7041022 848
C43130F 90 71341028 338

CA31400 38 T0A1029 338

CA3189E 266 T0410340 217

44130145 30 1042581 200

1M3085 95 1002640 292

183185 200 T 1081CP 75

183195 218 TLOB4CN 140

1(73245 70 U4709CT 48

Le13395 71 U4709C5 40

1.513815 110 U4710CN 41

LM381AN 180 U471105 65

LM382 120 U474101 42

0474105 18

U474705 50

U/1748C5 35
51C14585 35
MC14965 97
NE531 119

Voltage Regulator

5E5367 216 144309134 WI 108

5E540 225 U472301 38

9E5555 25 U47805CU 65

60 047812011 65

E5606 351 04781500 66

5E5615 427 U4790500 86

9E5625 461 011791200 86

5E5655 120 04791500 86

NE51385 155 U47810505 31

5E5675 170 047810615 32

5E5705 405 U478112E5 32

9E5715 459 U47811505 32

OPTO ELECTRONICS Order Code

Light Emitting Diodes, Individual
125 13iten1 Red 14 00954

Green 17 COY95
Yellow 19 C0Y97

Panty Mounting Clip to wit. 3 1E03 Clip

1" 15rnn0 Red 15 C0Y24/1
Green 17 COY94
Yellow 19 C01914

Panel Mounting Clio to suit. 5 LEDS CIO

Light Emitting Diodes - 7 Segment Display
3' 11.6010/0 C. Anode R.H. Decimal Pt.

Red 180 X453061
Anode R.H. Decimal Pt.
Green 199 XAN3051

C. Cathode RM. Decimal
Pe Red, Low current drain 160 XAN3074

6- 115.2mm1 C. Anode L.H. Decimal
Pt. Red 230 X4513620
C. Anode L.H. Decimal
Pt. Green 230 X456520
C. Cathode 1.01.
Decimal Pt. Red 230 XAN6640

Photoresittors
011712 90 001,12

08761 90 08761

Phototransistors

00P71 180 OCP71

137025 175 87025
80029 175 87029

Ph/AMMON
FCD820 150 F CD1320

SWITCHES
Miniature Toggle - Honeywell
SPOT 2A/250V A.C., 547289 D C

SPOT C/011
SPOT Double 13He To Centre
SPOT Single Sias To Centre
SPOT Bias

DPDT
SPOT C/011
DPDT Double Bias To Centre
DPDT Single Elise To Centre
DPDT Blas

Miniature Push -C & K
SP Nab To Make, Momenta, 0 SA/250V A.C., 19/200 D.C.54
SP Pugh To Break. Munentary

Slide - Switchcraft
DPDT Standard Ammer
DPDT Slot Actuator. Voltage Change. Marked 110/240

Order Code

58 SW 841011
67 SW 841021
75 SW 841001
75 SW 841051
70 SW 841061
86 SW 842011
92 SW 842021

102 SW 8A2041
102 SW 842051
96 SW 842061

SW 8531
54 SW 8533

36 SW 46206
43 SW 462066

SEMICONDUCTORS
Diodes
15827 19
15914
5916
154001
154002
194003
1941304
1N4005

154006
1144007
194148
195407
195404
BAX13
84938
B810614/

3

15
16

5

27
122

89110G
8V127
BY206
13,110
0447
0A90
0491
04700

61 04202
15

34
19 Microwave
10

7 13/19050
7 I CL8960
9 I CXVIIC

1091
2592
1280

Zener Diodes
400.501 C4V7 C33
B2988/82%79  Voltage 13

13W C7V5 C15
82461  Voltage 16

Transistors
25929 37 254427 206 BC478 24 BSX8B it

SEMICONDUCTORS MAINS TRANSFORMERS Order Code 7141893 30 154856 158 BC547 12 14.16340 48

840111ier Bridges Order Code Second/10es may be connected in series or
25 22184 26

25 2222 21

294858
254860

134
122

BC548
8C5485

10
15

MPF 102
0028

32
107

IA 400 V 5.1 L. 93 BY179
1.44 609 5.I. L- 84 BY164

perallel to give wide voltege rang*
Primeries 0-720. 2409

25 2369 19

2523694 20

255294
255418

43
108

BC549
005496

12

20
0035
0045

95
82

1.54 1009 D.I.L. 33 95118 OVA - Clamp Type Construction
257646 42 255457 35 6C557 14 001171 180

1.54 4009 D.I.L.35 VM48
252894 49 255458 30 BC558 14 TIP29A 41

1.54 1000 45 WO1
Approx. 18% Reguletion F.C. 54, 036, 4535 292895 28 255459 32 BC559 17 TIP29C 53

1.54 4009 52 W04 0.4.59, 04.50 51C010101. 220 Trans 60A 45 79 2904 24 256258 432 SC Y34 97 TIP30A 44

74 1009 B9 V5148 0.89, 049 60 2929044 24 40673 BO BCY 70 14 T10300 57

2A 4000 109 VS448 0 -12V,0 -12V
120 252905 22 AC1B8 22 8CV71 14 T1P314 43

6A 100V 143 VH148 0159. 0150 150 2929054 24 A13161 38 8CY72 15 TIP31C 58

64 400V 183 VH448 0209, 0-109 200 25 2906 19 40162 se 80131 35 TIP32A 49

10A 100V 172 V7148
252907 22 80107 10 00132 35 T1P32C 63

104 4009 201 9.1448 2004 - C18/11D TVP Conn...von 25 29074 25 8010713 14 80135 38 TIP41A 59

154 100V 215 V1148
154 4000 226 01448
304100V 242 9(148
304 4009 260 98448

Approx. 16% Regulepon F C 70. 848, W46

04.59. 0-4.59 Secondaries
049,040
0129. 0129

335 Trans 20 VA 45
80

120

252918 330
252926G 11

253053 17

293054 50

BC108
9C1080
8C1080
BC109
BC1098

10
14
18
10
17

BD136
60137
00138
80139
130140

37
38
39
35
35

TIP4 IC
11742A
T1P42C
1172955
TIP3055

69
59
69
68
54

0-159, 015 V
150 293055 50 BC1090 18 8F115 28 11593 32

0.17.5V,0-1750
175 253055 8C147 BF IBC 37 ITX109C

44 4009 54 010613 0209, 0209
100 Full ISB Test 88 80148 9 8F181 37

12A 400V 108 T1C126D 253340 30 80149 8 13E257 35

Trims
10A 5000 124 61138-500

55VA - Clamp Typo Construction

Approx. 10% Regulation F.C. 92. 084.1957

253442 141

253702 8

25 3703 11

SC157
SC158
BC159

10
9

11

08258
08259
BeR90

32
36

303

154 5009 177 01139.500 0-69, 049 Secondpies 540 Trans 551/4 60 253704 8 130177 15 8E521 428

734500V 492 130W41.500 0.129, 0.120
120 253705 9 13C178 15 BF/03 23

0159. 0.150
150 253706 9 BC179 18 87484 26

COMMUNICATIONS INTEGRATED
0-209,0-209
0309, 0-309

200
300

253707 9

25370E1 9

BC182
BC1821.

10
II

BFX85
BFX86

26
30

CIRCUITS - PLESSEY 253709 11 80183 10 138087 22

5L360C 242 SL641C 384 100VA - Frame Type Construction 253773 270 BC1831. 11 BF 088 26

SL362C 302
S1610 230

516500 865
SL651C 786

Approx. 6% Regulation 4487, W74, 064
2 53819 20
293820 39

80184
6C184L

10
11

SP/50
884151

15

15

SL611C 230
SL612C 230

SL652C 329
516800 230

0.259, 0-250 Secondaries
40V. 040V

825 Trans 100114 250
400

253866 97

253903 20
2N3904

SC211
802121

10
11

BF 952
68990

18
 97

51.6130 394
518200 347

517010 220
8 BC213

802131
10
11

131 X135

81935
238

11389
253905 12

5L6210 347 5116100 186 5116731 251 S116800 170 578629 446 578690 901 253906 12 60214 10 BLY934 2706

SL622C 854 SL1611C 166 51.16250 225 SL5600C 890 5786308 1361 S7876013 680 253962 95 802141 11 81,825 175

SL6230 629 SL1812C 166 51.1626C 251 5166400 401 5086558 1058 S7879013 454 254347 127 80327 17 81,829 175

516240 321 5116130 193 SL16300 166 SL6650C 378 5786578 1058 SP879413 294401 20 BC328 15 131,39 45

SL630C 218 51.1620C 225 S1I6400 193 SP86598 907 254403 10 BC337 16 8SW69 33

SL640C 384 5116210 225 55164I0 193 5P86608 907 194416 86 00338 14 85020 19
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POWERTRAN
PSI 4002 STUDIO MODEL

cabinet size 17.2" x 17.2" x 6.7"

FOR ELECTRONIC KITS OF DISTINCTION

COMPLETE KIT ONLY £196.90 + VAT

READ THE REVIEW
IN SOUND INTERNATIONAL DEC. '78

200+ 200 watt AMPLIFIER
As featured in Electronics Today International

400W rms continuous - 800W peak!
0.03% THD at FULL power!
PLUS all the following features too!
* Each channel totally independent with its own stabilised power supply driven by custom designed

TOROIDAL transformers!

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

* Ultra low feedback (an incredible low 14dB overall!), super high stewing rate (20V /e s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0dB).

* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet
for free standing work too.

* Easy to build - plenty of working space with ready access to all components, minimal wiring,
extensive instruction suitable for both experience constructors and newcomers to electronics.

* Value for money - quality and performance comparable with ready -built amplifiers costing over
E600!

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction'
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT
A pre -aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for "birdy" suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT
This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT
This lot, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost. ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £35.40 + VAT.

POWERTRAN SFMT TUNER £35.90 + VAT
This is a simple low cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popular
amplifiers or any other high quality audio equipment. A phase -locked -loop is used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel). This unit matches well with the 120 + 20and T30 + 30 amplifiers.

WWII TUNER £47.70 + VAT
This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and 130 + 30 amplifiers and the cabinet size, front panel format
and electrical characteristics make this tuner compatible with either. Facilities included are
pre -aligned front-end module, switchable afc, adjustable switchable muting, LED tuning
indication and both continuous and push-button channel selection (adjustable by controls on
the front panel).

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this pageaze supplied with fully finished metalwork, ready assembled high quality teak veneer
cabinet, cables, nuts, bolts, etc.. and full instructions -; in fact everything'

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

PRICE STABILITY. Order with confidence. Irrespective of any price changes.
We will honour all prices in this advertisement until June 30th. 1979, if the May.
1979 issue is mentioned with your order. Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS.Subject to 121/2% surcharge for VAT*(i.e. add Ve to the price).No
charge is made for carriage 'or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add
£2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales
Counter (at rear of factory). Open 9 a.m.-4.30 p m Monday -Thursday.

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

ANDOVER
(STD 0264) 64455
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news digest               

BYTE SIZED
CHUNKS
Some new expansion kits for
the three most popular MPU
systems have been announced
by Ithaca Audio Ltd. Each pack
contains eight 16K Rams,

packed in anti -static foam and
are all 100% guaranteed. The
kits are intended for the TRS 80,
Apple 11, and Exidy Sorcerer.
UK price and availablility are
yet. to be announced but for
those who can't wait you could
contact Ithaca Audio at:- Box
91, New York, 14850.

PUTTING OUT THE
FEELERS
Pointing the way with their
new 'cold' light -source boxes
Optronic Fort Ltd are intro-
ducing a new design incorpo-
rating fibre -optic techniques.
The Flexible or semi -rigid light
guides can be obtained in a
choice of thicknesses, and up to
1800 mm long. Because the light
is 'cold' it would be ideal for
illuminating areas sensitive to
heat, particularly microscopic

#

work. The light sources are
available in a variety of ratings,
from 50 to 250 Watts. The boxes
will work on an AC supply of
110-240V (selectable) 50/60 Hz.
The Tungsten -Halogen lamps
are fully adjustable for
brightness and are cooled by
fan to prevent over -heating.
Prices for the light sources start
at around £145, call Optronic
Fort Ltd at Cambridge Science
Parl, Cambridge CB44BH for
more information.

"htry:.,1=
ri,NKELECIRK

FRED'S BIG BILLS
Another Electricity Board first,
'Fred' is an electronic spokes-
man and will give advice on
how to save energy by using

 -elm re,

more economical appliances.
Using only 5KW, it is hoped to
supply every home that has a
'white meter' with their own
'Fred.'

TROUBLE
LOOMING? . . .
Anyone who has ever had to
build up, or fault find a wiring
loom will realise how useful the
Vero Cablehound promises to
be. It works by connecting one
end of the loom to the unit and
a wrist strap from the Cable -
hound to the operator. Particu-
lar wires can be identified
simply by touching each wire in
turn. Another feature is the

inclusion of a digital readout to
further identify individual
wires. Two or more Cable -
Hounds can be connected
together to increase the loom
identification size from 100 to
10 000 separate wires (or more
if further units are added). Vero
Systems Ltd will be only too
pleased to supply any more de-
tails, contact them at 362
Spring Road, Sholing,
Southampton, Hampshire.
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........news digest

LCD MULTIMETER
It's a fair bet that 1979 will see
the digital multimeter make it's
long awaited 'debut into the
amateur market. It's true that
one or two examples have app-
eared in the low price bracket,
but have rarely been as good as
an analogue meter of the same
price. Data Precision hope to
change all that with the intro-
duction of their model 935. It
features a 3% digit LCD display
with a claimed 0.1% basic accu-
racy. The unit has 29 ranges
selectable by what the
manufacturers call
'ergonomically designed' push-
button switches. The device is
fully protected over current and
voltage and short duration high

viltage transients. A standard
9V alkaline battery (PP9)
should give over 200 hours of
useful life, battery and over
current fuses are accessible
through a removable hatch, a
replacement fuse is also located
under the hatch.

Optional extras include high
voltage, current and tempera-
ture probes, the case is claimed
to be virtually unbreakable and
it's small size puts it into the
truely 'pocket size' class. Price
is around the £99 plus VAT
mark and includes leads,
battery and instruction manual.
If you're interested Franell In-
ternational Instruments Ltd at
Dandbeck Way, Wetherby,
West Yorkshire, should be able
to help.

GATES ON YOUR
DOORS
Two interesting devices to
grace your front door have
been announced by Optimisa-
tion Ltd (45 South Street, Bis-
hops Stortford, Herts). The first
is the 'Door Guard', a calculator
sized, fifteen digit keyboard. A
caller is required to enter a
three digit number whereupon
a chime will sound. Should an
incorrect number be pressed a
piercing 96 dB siren will start,
enough to deter even the most
determined intruder. There are
2730 user pre-settable com-
binations, so the chances of a
'lucky guess' are almost negli-
gable.

Another useful feature is the
possibility of using the Door
Guard for signalling depar-
tures, a good idea if there are
children about. The device
should be on sale by the time

      

you read this, asking price -
£14.95, installation should take
only minutes and is powered by
a 9V alkaline battery, with
average use it will last for over
one year.

COMP -U -LOCK
The second piece of equipment
rejoices under the name of
COMP -U -LOCK. As it's name
suggests this is a digital door
lock, requiring a four digit
combination to be entered on a
small waterproof key -pad
strategically placed on your
front door. Included in the kit is
an electric door latch, a trans-
former for mains operation and
a battery pack for back-up in
the case of a power cut. We just
hope that potential users do not
forget their combinations,
(numbers we hasten to add)
because there are over 10 000
possible sequences to try if you
are locked out.

BOOK CORNER
A couple of new books from
Babani have just arrived, the
first is called Practical Elec-
tronic Calculations and Formu-
lae. Just crammed with all those
obscure and elusive equations
you'll probably only need once,
but can never find (it's got
plenty of the more mundane
ones too). Definitely one for the
workshop bookshelf. Order
number is: BP 53 and it costs
£2.25.

The second new publication
is 'Your Electronic Calculator

10

and your Money', the book,
although well written (both
books are written by F. A.
Wilson) is just a trifle out-
dated, especially in these days
of pre-packaged software for
MPU systems. But for the con-
firmed calculator addict, parti-
cularly one who can't afford an
MPU this book is a veritable
mine of information. It shows in
detail calculations for mort-
gages, profit and loss etc, all of
which can be carried out on the
most rudimentary of machines.
Order code is BP 54 and it will
retail for £1.35.

YOUR FLEXIBLE
FRIEND

Flexible printed circuit boards
have been around for some
years now, so what's new? Well
the one shown is the first to
meet stringent new British
Standard specifications. Wel-
wyn the resistor people are the
first British company to meet
with BS 9765 approval. Flexible
PCBs offer several advantages
over conventional SRBP or
glass fibre boards, they are
lighter, smaller and allow better
heat dissipation and are parti-
cularly suitable for wiring loom
applications.

ELECTRONICS TODAY INTERNATIONAL - MAY 1979



FREQUENCY COUNTING BREAKTHROUGHS
ADVANCING THE -STATE-OF-THE-ART IN FREQUENCY COUNTERS - INTRODUCING

NEW LSI TECHNOLOGY COUNTERS AT AFFORDABLE PRICES.

MODEL OPTO 7000 7 Digits AC/DC/Portable
MINIATURE 10 Hz to 600 MHz COUNTER
± 1 ppm TCXO ONLY £99.00 +E3 p&p + 8% VAT

MODEL OPTO 8000.1A Mains/DC/Portable
8 Digits 10 Hz to 600 MHz FREQ. COUNTER
1:,1 ppm TCXO ONLY £240.00E5 p&p+ 8% VAT

The go anywhere portable counter that gives you more range,
visibility, accuracy and versatility than any comparable unit
at anywhere near its low, low price.

 De -luxe black and gold anodized aluminium case -
combination handle/tilt-up bail

Built-in pre -scaler and preamps standard

 Automatic Decimal placement
 No direct -connect required for RF pick-up

Built-in amplifiers in both direct and pre -scale inputcircuits

Signal inputs diode/overload protected

 DC power plug and chord included
Built-in Ni-Cad rechargeable battery pack & charger (optional)

lv.A.

Rear panel switch (S4) for 1 Hz resolution (optional) E5;421

Ex Stock

Delivery

Subject to
availability

SPECIFICATIONS

Frequency Range: 10 Hz to 60 MHz (65 MHz Typical)
(Switch Selectable) 10 MHz to 600 MHz Guaranteed

(10 MHz to 700 MHz Typical)

Input Impedance: 1 megohm shunted by 20 pf (60 MHz input)
50 ohm (600 MHz input)

Input Protection: 1 megohm/60 MHz input - 100V up to 10 MHz
50V up to 60 MHz

50 ohm/600 MHz input 2V max.

Gate Times: 100 millisecond (1/10 second)
(Switch Selectable) 1 second

Resolution: 1 Hz (10 Hz to 6 MHz) with switch )S4) Option
10 Hz 110 Hz to 60 MHz)
100 Hz (10 MHz to 600 MHz)

Sensitivity: <10 my to 60 MHz
25 mV to 150 MHz
50 my 450 MHz typ.
1<75 mV Guaranteed)

Time Base: Quartz Crystal, 5.24288 MHz, TCXO, first
order linear compensation

Counter Accuracy: '1 count, Temperature stability and aging

Temp. Stability: .08PPM/C° I ± 1 PPM 20° to 40°C, Typ.)

Aging: <2 PPM/year

Display: 7, .4" Red LED Digits

Decimal Point: Auto Placement

Connectors: BNC type.

Power Requirement: 1.5 Watts
7.5 - 15V AC/DC <250 ma

Batteries: 4  AA Ni-Cad, Constant Current Charger

Size 1-3/4"1- x 4.1/4-W x 5.1/4"D

Weight: 14 oz. (17 oz. with batteries & charger)
Optional - nor included with basic unit

Also available from retailers
AUDIO ELECTRONICS

301 Edgeware Road. London, W2
and

Z & I AERO SERVICES
85 Tottenham Ct. Road. London. W.1

Sole Distributors for the U.K. and Eire. Agents Wanted for U.K. and Eire.

rVJ
Maclin-Zand Electronics Ltd.,
38 Mount Pleasant, London WC1X OAP.
Tel: 01-837 1165 or Hemel Hempstead 832 966

The OPTO 8000 1A is a no compromise professional quality
counter. Thanks to new CMOS LSI technology, size, power

and cost have shrunk while performance improved. The OPTO

8000 1A combines this new technology with careful circuit
design and unique packaging for a state-of-the-art counter
that sets the pace.

Selectable step attenuation X1, X10, X 100

 50 ohm and 1 Megohm inputs diode protected against overload

 Amplifier circuits for Super Sensitivity
 Front panel features "Lead Zero Blanking Control" and

LED gate period indicator.

 Built-in Ni-Cad rechargeable battery pack & charger (optional)

 Detachable AC and DC chords included
t111.00
+ VAT

SPECIFICATIONS

Frequency Range:

Gate Times:
(Switch Selectable)

Resolution:

Display:

TIME BASE

Frequency:

Type:

Aging:

Initial set accuracy:

External adjustment
range:

Impedance:

10 Hz to 600 MHz in two over -lapping ranges.
1 Megohm input 10 Hz to 60 MHz
50 Ohm input - 20 MHz to 600 MHz

100 milliseconds 11/10 second)
1 second

1 Hz to 60 MHz, 10 Hz to 600 MHz

8 LED digits with floating decimal point.
Flashing LED gate period indicator

5.242880 MHz

TCXO (Temperature Compensated Crystal
Oscillator)
less than .1 ppm from 17° to 40° C
less than 1.0 ppm from 0° to 60° C

less than 1.5 ppm first year. (less than 1.0 ppm
first three years typical)
less than 0.5 ppm per year thereafter

less than 0.5 Hz at 25° C

± 10 ppm
1 Megohm shunted by 20pF, DC coupled
110 Hz to 60 MHz)
50 Ohm, AC coupled (20 MHz to 600 MHz)

Connectors: BNC type

Typical Sensitivity 2 - 10 MV RMS below 150 MHz
10 50 MV RMS below 600 MHz

Max Input Signal: 1 Meg input  100V peak to peak up to 10 MHz
50V peak to peak up to 60 MHz

50 Ohm input  2V peak to peak max.

Power 220.250V AC nominal, 50 Hz, 2 Watts
8 to 16 VDC, 300 MA or internal batteries

Dimensions:

Weight: Approximately 2.5 pounds

Delivery ex -stock, subject to availability - Otherwise allow up to 4 weeks

3-1/4" H x 7-1/4" W x 6-3/4" D

To: Maclin-Zand Electronics Ltd.
38 Mount Pleasant, London WC1X OAP.

Please.send me the following: Prices inc p&p I VAT

O OPTO 7000 £110.16
O OPTO 7000 with built-in Ni-Cads * charger £127.44
O OPTO 7000 with rear panel switch S4 for 1Hz resolution E115.56
O OPTO 7000 with built-in Ni-Cads + charg. & switch S4 for 1Hz resoi,,,,, £132.84
O OPTO 8000.1A £264.60
0 OPTO 8000.1A with built-in Ni-Cad battery pack and charger £281.88

I enclose Cheque/P.0. for £

Name.

Address:
(please print)

Overseas orders

ET105

VAT not applicable - add 10% for Airfreight & Handling.



WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

MAIL ORDER, CALLERS WELCOME.
Tel. Watford 40588/9.

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH /CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p*TO ALL ORDERS UNDER E10. OVERSEAS ORDERS
POSTAGE AT COST. AIR /SURFACE.
SEND 50p (+ 25p P&P) FOR OUR CATALOGUE.

Export coders no VAT. Applicable to U.K. Customers only. Unlesse stetted otherwise, aN
VATpion are exclizely of VAT. Pleose add 1% to devices mansod *. Ts the rest odd
121/2%.

We stock lhournds more items. N pays to Weft to. Wis are Mooted behind Wetford Football Ground.
Nearest Undwground/ OR Sunion: Watford High Street. Open Monthly to Seturdoy. Ample Free Car
Parking owns awiliablo.

POLYESTER CAPACITORS: Axial lead type (Values are in P F).
400V: 0001. 0-0015. 0-0022, 0.0033, 0.0047, 0-0068, 0.01. 0-015, 11p; 0018 lOp; 0-022.0.033. 11p; 0-047, 0-06814p; 0.1. 17p; 0.15.0-22. 24p; 033.0-4742p; 0-6848p.
ISOV: 0.039 0-15 0-22 11p; 033. 0.4719p; 068. 1-0 22p; 1-529p; 2-232p. 4-7 44.
DUSILIER: 1000V: 0.01. 0-015 20p; 0022 22p; 0047 26p; 0.1 311p; 0.47 414.
POLYESTER RADIAL LEAD (Values m 250V:
601, 6015. 6022, 0.027 Sp; 0-033. 0047. 0-068, 0-1 7p; 0-1511p; 0-22. 0-33
13o 0-47 17p; 0-68 19p; 1.0 22p; 1.5 300; 2-2 340

FEED THROUGH
CAPACITORS
1000pF /350V Sp

ELECTROLYTIC CAPACITORS: Axe/I lead type (Values are in ,F). 500V: 1040p; 47 68p; 250V: 100
11114; 63V:0.47. 1.0, 1.5, 2 2, 3.3. 4.7, 6 8. 8. 10, 15. 22, Sp; 47, 32. 1Ip; 63. 100, 27p; 50V; 50. 100,
220. 214; 470. 32p 1000. SOp; 40V: 22. 33. Sp; 100. 12p; 2200, 3300. 8114; 4700. 85p; 3111V: 10. 33.7p; 330 470. 32p; 1000. 50p; 25V: 10, 22, 47. 14; 80. 100. 160. 19; 220. 250. 13p; 470. 640. 26p;
1000, 24; 1500. 30p; 2200.4611; 3300. 114; 47001111p; ISV: 10. 47, 68. 7p; 100. 125. Sp; 220. 330.
14p;470, 114; 1000. 1500. 20p; 2200. 34p; 1011: 100. Sp; 640. 12p; 1000. 14p.
TAO -END TYPE: 70V: 2000, sop: 4700. 135p; 50V: 10.000,2664; 40V: 2500.115p; 3300, 4700. 70p;15.000 450p. 26V: 4700 Sip; 2000 449; 40V: 2000+2000 95p.
TANTALUM BEAD CAPACITORS
35V: 0.1,F. 0-22, 0-33, 0-47. 0-68,
1-0, 2.2,F, 3-3.4-7, 6.8. 26V: 1-5 10
20V: 1-5 ISV: 10,F 13p each
14: 15. 22 25p. 47 35o 10040p.
10V: 15. 22, 33. 20p; 100 31p.
SV: 47. 68, 1003011; 3V: 10020p.

POTENTIOMETERS (AB or EGEN)
Carbon Track. '4W Log & VHAI Linear
values 5000 160 & 260 Pin. only) single
Bong 27p
K0 -2M0 angle gang 27p
5140-2M0 angle gang D/P swatch Sip
5140-2M0 dual gang stereo lip

MYLAR FILM CAPACITORS
100V: 0001, 0-002 0.005. 0-010F Sp
0-015 0-02, 0-04. 0-05. 0-056xE 7p
0.1,F, 0-2 lg. BOV: 0.47x F 12p

CERAMIC CAPACITORS SOV
Room 0.5pE to 10,000pF
0-015,F, 0-022,F. 0.0330F
0 047,F 4g, 0.1,F

30
49I,

SLIDER POTENTIOMETERS
0.25W log and linear values 60min
5140-500K0 angle gang 70p
1060-500140 dual gang SOp
Self Stick Graduated Bezels 22p

SILVER MICA Manes in pF( 3-3. 4-7,
6-8.10. 12. 18. 22, 33. 47, 50, 68, 75.
82. 85. 100. 120. 150, 220 19 each
250. 270, 300. 330. 360, 390,
470. 600, 800. 820 16p each
1000. I na 1800. 2000 20p each

PRESET POTENTIOMETERS
a 1W 500-500 Miniature Verucal
& Horizontal Sp
0-25W 1000-3.3ME/ Ivan: larger 10p
0-25W 2000-4-700 Vert. 10p

POLYSTYRENE CAPACITORS:
10pF o 1nF Sp; 1 5nF to 47nF 10p

MINIATURE TYPE TRIMMERS
2 5-6pF 3-10pF, 10.40pF 22p
525pF, 5-45pF. 60pF. 88pF, 30p

TRIMMERS
3-4OpF. 10-130pF. 25.190pF
100500PF 4110; 1250PF

GAS & SMOKE DETECTORS*
TGS 812 & 813 41110; Socket 260

30p
S6p

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

RANGE VAL 1-99 100+
V4W 2.204.7M E24 1.6p 1p
I/fW 2.20-4.7M E12 2p 1.5p
1W 2.20.10M E12 Sp 4p
2%Metal Fikn 1001 MO Sp 4
1%0.5W 510-1M E24 10p Sp
1004 price applies to Resistors of each
type not mixed values.

THERMISTORS: VAI034, 1039.
1040, 1055, 1056, 1058, 1066. 1067
1098. 1100 20p each.

JACKSONS VARIABLE CAPACITORS
Dielectric 0 2 365pF wtth slow
100/300pF 140p motion Drive 326p
500pF 1550 00 208/176 284
6.1 wall Drive with slow
4511/ DAF 116p* motion drive 326p
Dal Dove 4183 C804-5pF. 10 156 1/36.1 850p* 25- 50pF 174*
Drum 54mm 30p* 100, 1509E 2169*
01-365pF 2410 '1 3/1310pF 4115p
00 2 365pF 275p 00-3a25pF 430p

DENCO COILS
DP VALVE TYPE

Range 1-5 B.Y.R.W
Sip

6-7 8,Y,R 76p
1-5 Green 92p
T 1-5 B.Y,R,W 93p
B9A Valve Holder

269

RDT2 629
RFC 5 chokes pip
RFC 7 (19m11) lap
1E713/14/15/16/
17 55p
1FT 18/1 6 94
1FT 18/465 105p
TOCI Sip
MW5FR Up
MW/LW 5FR 103p

RF CHOKES
1,H 4 7 10 22 33 47 100 200.470
750. I roll 2 5 5 10 35p each
43m11 100 SOpeoch

VE11080490* 0.1 0 15 0.15
(copper clad) (plain)

2% x 3.4" blip SOP 24921/2.5" 56p 5016 21p
314 ii 314" 65p 6011 -
314x5" 62p 67p 43p
2% .17" 169p 1360 92p
314.17" 21119 150p 120p
474x17" 280p - 113p
Pit of 35 pins 30p
Spot face cutter 1111p
Pin inseroon tool 120p

DIODES
AA119 18
44215 IS
BY100 36
BY126 12
BY127 12
CR033* 145
0A9 76
0A47 12
0A70 12
0A79 15
0A81 II
0A65 14
0.690 7
0A91 7
0.695
0A200
0A202
N914 4
N916 5
54001/2* 5
54003* 6
N4004/5*
94006/7* 7
14148 4
S44 20
3A/1004

15
34/4004 20
34/6C CM 27
3A/100:M30
64/600V 70

NOISE
Z5J 16011

VERO WIRING PEN*
Plus Spool 324

Spare spool (wire) 80p*Cornlys 7p each

FERRIC CHLORIDE*
1lb bag Anhydrous 65p + 35p P&P

VARICAPS
MVAM2 135
MVAM115

120
EtA102 7E
88104 40
661056 40
88106 40

DALO ETCH RESIST PEN* + spare tip
76p

COPPER CLAD BOARDS*
Fibre Single- Double SRBP
Glass sided sided 7 6 Ia7 5"
6" 6" 75p SOP SOp
6" z 12' 130p 175p

COIL SOCKETS*Low Pion o (TEXAS)
8 pin 10p; 14 pin 12p; 16 pin 139; e. pin
20p; 20 pn 27p; 22 pin 30p; 24 pin 30p;
28 pin 44; 40 pin 65p; 64 pin 246p.

SOLDERCON PINS*
1114 100 pins 50p 500 pins 200p

TRIACS*
3A2005 48
3A400/ 60
8A100V 54
8A400V 64
84800V 105

12A100V SO
12A400V 70
12A800V

1 Ilp
16A1005 240
168400V 106
16A500V 120
25A50CN 236
254800V 296
40669 1111

OPTO
ELECTRONICS *
LEDs plus Clips
TIL209 Red 13p
TIL211 Gm 17p
T1L212 Yellow lip
2" Red 14p

.2" Amber Green
Yellow 14
Spore Clips 2p
LS400 255p
OCP71 120p
ORP61 Sip
ORPI2 63p
2N5777 46p
7 Segment Displays
T1L307 674
TIL312 3" CA 104
TIL313 .3" CC 101p
TIL321 .5" CA 1160
TIL322 5" CC 1160
DL704 3" CC 1114
DL707 3" CA Sip
DL747 6" CA 154
FND357 120p
.3"Gm. CA 150p
6"Grn. CA 2260
TIL 32 Infra -Red 58p
LCD 3% Digit 8760
LCD 4 Digit 975p
OPTO
ISOLATORS
IL74 48p
TIL111/2 Up
Ti L114 95p
TIL117 11011

INTERSIL*BRIDGE
RECTIFIERS
(plastic case) p
IA/50V 211

1A/1005 22
1A/200V 25
1A/400V nr LINEAR ICs
IA/500v 34 702 75
2A/ SOV 15 09C 8 P" 3524/1005 44 10* 67
2A/200V 46 23*14 pn 45
24/4005 53 33* 99
2A/600V 115 4l*8pn 184A/100Vn 47C* 14 pn 70
4A/200V 75 48C*8 pn 34
4A/400V 71 53 8 pen 150
4A/6005 105 810 159
4A/800V 120 AY -1-0212

6146A/100V

73 AY -1-1313A ISO
6A/200N 78 AY -I-1320 315
68/40o4 AY -1-5050 180
8Y164 AY -1-5051 145
VMI ElDIL 40 AY -1-6721/6 196

AY -3-8500* 3110
AY -5.1224A* 260
AY -5-1230* 460
AY -5-1315 IS
AY -5-1317A 630
AY 5-3500* 510
AY.5-3507* 415
AY -5-4007D 660
AY -5-8100* 735
CA3012* 110'
CA3014* 137

SCRs* 053018* 11111

Thyristors CA3020 170
CA3023 170

0 6A2001/ 30 CA3028A* SO
0 8A100V 30 CA3035 240
0 8A200V 35 CA3036 110
1A100V 42 CA3043 150
15600V 70 CA3045 140
5A100V 32 CA3046 71
584005 35 CA30413 200
8A300V 44 CA3075 173
8A500V SS CA3080E* 70

68/06Toy gen CACA33°08851

190
12 * 96
124500V 52 CA3389E 210
I 2A800V 120 CA3090AQ 394
131106 150 CA3123E 200
87116 150 CA3130* 55
C1060 as CA3140*,9441x 70

Tr:C:45
60

TIC45 1CL7106* 795
,121_81.703108cc*7* 3311755

0M7205* 1150
ICM7215* 1060DIAC* ICM7217* 7110

ST2 20 1CM7555* 89

ZENERS
Range 2V7
39V 40OrnW

10 aech
Rave 3V3
33V 1 3W

17p 1111Ch

EvaluationKit*
-

LCD 2633p
LED 219.1p

TRANSISTORS.
AC107* 2: BC168C 12
AC117* 35 BC169C 14
AC125* 20 BC170 18
AC126* BC171 11
AC127* 20 BC172 11
AC128* 20 SC177* la
AC141* 24 BC178* 17
ACI4IK* 3$ 8C179* 18
AC142* 24 BCI82 9
AC142K 38 BCI83 s
AC176* 20 EtC184 9
AC187* 30 BC182L 10
A0188* 20 EIC183L 10

BC1841.35 10
ACYACY187:r 40 BC186* 30
ACY19* 40 13C187* 28
ACY20* 40 BC212 9

ACY22*
AC121* 35 8C212L 10

40 6C213 9
ACY28* 40 6C213L 11
ACY39* rsBC2:4 o
ACY41* 39 8C24t 14
ACY44*asBc 10
AD/49 70 BC3078 14
AD161* 42 BC308 13

AF106
42 B0327 ISA0162*

AF 114*
90 60328 15
30 BC338 12

AF115* go BC441* 38

:A;" *
30

1111113*67*

30 BBC4C4677i**

34
26

56 BC547 12

BC549
AF121* 48 BC548

C
12

55 13
AF 125* 34 6C557 13

AE127*
90 SC558 18AF126*

AF139*
oc530.59 20

AF178* BCY34* 75
AF180* ;.0. BCY39* SO

BCY40*AF186* so 711
BCY42*AF239* 42 u

40
BCY43*

90ASY26*
125 75AFZ11

ASY27* 46 BC/I:ICY589: so

BC
ASZ21

95
BCY70801'71*

20
ASY50* 4 16
ASY76*

5C107*
88CyCY7782:N 20'

801078* 10 60211 146

BC 0 8*
9 60115* 62

BC11088* 12 130121* 78
801000* 12 60123* IND

60109* o 80124* 116
BC109E1* 12 80131* 45ociogcg 12 80132* 44
BC113 go 80133* 43
BC114 19 80135* 3S
BC115 19 130136* 37
BC116 19 613137* 36

BC 118
80138* 50
80139* 40

BCI19* 2$ BD I 40* 34

BC135 20
80142*
130144* 110

BC134 19 59

BC136 19 80145* 146
BC137 20 130181* 126

B0205* 110228C140*
BC142* 80376* 55
BC143* :: 80434 42
BC147 7 130517* IR
6C1478 10 606958* 55
BC148 806964* 55
8C1488 i BDY" 220
BC148C BDY17* 155
BC149 g 60160* 110
BC149C 10 60161* 146
BCI 53 27 8F115* 34
BCI54 27 BFI54* 25

8C

10 8E158* 29
BC115587 I, 8E160 30
BC159 ii 8E161 SO
BC160* 42 8E167 30
BCI67A 11 8F173* 25

LD130* 462
LF3 6* 95
LM 001.4* 170
L.M301AP* 30
LM30111T 110
IN 11* 120
LM 1811* 206
LM 18S* 196
LM 24A ss
LM 27* 125
LM 39* 70
LM 48* op
LM349* 126
174379* 375
LM380 110
LM381N 145
1M362 122
IAA 1458* 50
LM3900* 80
17439095* 70
IA13911* 100
M252AA* 750
M253AA* 795
MC663 276
MC1303 ss
MCI304P 250
MC1310P 149
MC1312P0 155
MC1488* 95
MC1489* 90
MC144331 1250
MC1495* 350
MC1496L 92'
MC3340P* 120
MC3360P 120
MC3401 62
MC3403* 136
0E0780 205
MFC6040* 97
MK50253* 650
74650362* 660
MK50398* 635
MM5303* 635
MM5307* 1276
MM57160* 620
NE515 80
NE543K 210
NE544* 183
NE555* 22
NE556DD* 60
NE560* 326
NE561* 396
NE5628* 410
NE564* 425
NE565A* 120

NE566* leo
96567V* 170
NE570* 375
NE571* 420
RAM2102.2* 150
9041360 120
SAD10244* 1450
SG3402* ass
59760035 170
SN76013 140
S576018* 145
SN76023 140
SN76033N 175
SN76115N 215
SN76131* 110
SN76227N 115
5N76477* ns
SN76660* 10
TAA550 so
7446214X1 225
TAA661A 155
TAA700 363
TAD100 159
THAI 206 70
TBA5400 220
TBA5500 330
TBA641-Al2
BX or 8X11 250
TBA651 180
TBA800 so
TBA810 95
TBA820 70
1589200 260
TBA9903 396
TCA2700 220
TDA1004* 290
1341008* 310
TDA1022* 676
TDA2020 320
TLO61CP* 76
TL062CP* 124
11.06409* 199
TL071CP* SO
T1072CP* 126
TL074CN* 199
TL081CP* 52
TL082CP* IS
TL083CP* 105
11.013405* 130
UAA170 19S
)244 180 198
D.1414 10
Z1424E* 130
IN425E* 415
211034E* 200

p p
8E177* 24 MPSA56 25 T1S44 48 252218A* 34
8E178* 25 MPSA70 34 11545 46 2922198* 22
8E179* 30 MPSUO2 68 11546 45 2922208* 23
8E180* 35 MPSUO5 50 1147 so 2922214* 23
13E181* 35 MPSUO6 64 11548 90 2922224* 20
BE182* 35 MPSU52 65 11549 so 2N2303* 45
0F183* 30 MPSU55 65 TIS50 47 2N2368* 21
13E184* 35 MPSU56 60 11574 47 212369A* 15
8E194 12 MPU131* 30 11590 20 2N2483* 28
6F195 12 0C23* 170 TIS91 24 2N2484* 30
13E196 12 0025* 170 ITX107 12 292646* 411
8E197 14 0026* 170 ZTX108 12 212784 II
8E198 IS 0028* 150 DX109 14 292904* 22
BFI99 18 0029* 1110 ITX212 25 2529054* 22
BF200nir 32 0035* 130 ZTX300 13 292906* 22
10224A 18 0036* 130 ITX301 18 292907* 20
8E2448 so 0C41* 48 ZTX302 20 2929074* 22
8E256* 1/0 0C42* 48 Z1X303 25 292926G 10
8F257* 30 0043* 55 ZTX304 24 253011* ZS
8E258* SO 0C44* 31 DX311 17 2N3053* 20
6F259* 30 0C45* zs ZTX314 as 2N3054*
BF336 35 0046* 211 ITX320 30 293055* 48
11394 27 0070* 2111 ZTX326 40 2N3108 32
BF594 40 0071* 28 ITX341 20 253442* 140
10595 31 0072* 42 2131500 16 2N3563 20
BER39 25 0074* 55 ITX501 14 2N3614* 259
BER40 26 0075* 46 ZTX502 19 293615* 149
BER41 22 0076* so ZTX503 15 2N3663* 211
BFR79 21 0077* 75 Z1X504 25 293702 11
(31380 2$ 0079-* 76 ZTX531 zs 293703 11'
BER81 2$ 13C810* SO ZTX550 26 2N3704 11
BFR98 1011 00820* 50 40250* 10 2N3705 11
BFX29* 28 0083* 48 40251* 97 293706 11
BFX81* 45 0084* 44 40311* SO 293707 11
BEX84* 2I1 00122* 48 40313* 125 293708 11
13FX85* 22 00123* 48 40315* 56 293709 11
8E7(86* 25 00139* 110 40316* 293710 18
BFX87* 21 0C1414 110 40317* 52 293711 12
BFX88* 2$ 0C141* 110 40319* 71 293771* 275
TIFY18* 50 0C170* 40 40320* 64 2N3772* 195
BEY50* 20 00171* 40 40323* 10 253773* ea
EIFY51* 20 0C200* 45 40324* 45 253819 22
BEY52* 20 00203* 85 40326* 62 2N3820 45
8F153* 00204* 86 40327* 62 2N3823* 64
BEY55* 46 SJE5039* 96 40347* 50 293824* 70
BEY64* 40 TIP29 43 40348* 105 2N3866*
BEY71* 20 TIP29A 44 40360* 43 293903 20
BRY39* 39 TIP298 so 40361* 45 253904 IS
BSX20* 18 TIP29C SO 40362* 411 2N3905 18
BSX26* 75 TIP30 47 40406* 66 293906 17
ELSX29* 43 TIP30A 50 40407* 50 294037* 62
BSX78* 55 TIP3OB 04 40408* 70 254041* SO
BSY95A* 15 TIP30C 45 40411* 255 254058* 17
BU105* 140 11P31* SO 40412* 66 254061 17
5U205 190 TIP31A* 62 40467* 95 294062 17
5)2208 228 TIP31S* 40594* 90 294064* 120
E421 96 T1P31C* 40595* 118 2N4069 45
6113* OS 11P32* 15 40603* 66 2N4236 145
E5567 es TIP32A* 5111 40636* 123 2144286 20
MD13031* 168 TIP328* 70 40673* 115 294289 20
ME1120 25 TIP32C* 75 29697* 25 2N4859 65
ME4IO2 10 TIP33* SO 2N698* 44 254922* 65
0E6002 10 TIP334* 45 25699* 54 255135 42
MJ400* 10 TIP3313* 100 21706A* 19 2N5136 42MJ491* 1110 TIP33C* 106 29707* 50 255138 20MJ2955* 99 TIP34* 55 25708* 19 255172 24
MJE340* 54 TIP34A* 86 21914* 32 255179* 50
MJE370* 55 T1P34B* 110 25916* 27 255180* 110
MJE371* SO TIP34C* 110 2N918* 40 255191* 70
MJE520* 65 TIP35* 179 21920* 51 2E15305* 40MJE521* 74 T1P35A 115 21930* IS 295457 32MJE2955* 1111 TIP35B* 114 291131* 22 255458 32
MJE3055* 70 T1P35C* 220 2N1132* 22 255459 32
MPFI02 OS 11P36* 210 291303* 10 295485 32
MPFI03 35 TI P368* WO 211304* SD 295777* 46
MPFI 04 36 TIP368* 230 291305* 28 296027 40
MPF105 36 T1P36C* 265 2N1306* 36 256109 50
MPF106 SO TIP41A* 63 291307* 60 250234* 50
MPF107 50 TIP4113* 73 2N1308* 46 35128* 112
MPS3904 40 TIP42A* 54 251613* 21 39140* 112
MPSA05 26 TIP4213* 82 2N1670* 160
MPSA06 25 T1P2955* 63 2916 113* 215 Molchod
MPSA12 42 TIP3055* SO 2N21 0* 360 Poi
MPSA55 25 11643 34 292217* 46 214a

TL 74* ;:E
72

74175 57
74176 75

42
47 43

175
181

110
31111

(TEXAS) 7484 91 74177 75 48 120 183 2017400 13 7485 106 74180 SE 49 120 190 1407401 13 7486 31 74181 165 51 24 191 1407402 14 7489 210 74182 88 54 28 192 1307403 14 7490 33 74184 135 55 30 193 130
7404 14 7491 75 74185 136 63 1150 194 1667405 18 7492 35 74188 275 73 44 195 1367406 38 7493 32 74190 55 74 41 196 1007407 38 7494 78 74192 98 75 so 197 1407408 17 7495 65 74193 NI 76 40 221 1107409 17 7496 57 74194 1111 78 40 240 236
7410 15 7497 III 74195 94 83 116 241 2327411 20 74100 119 74196 93 85 118 242 2327412 17 74104 62 74197 110 86 43 243 232
7413 30 74105 62 74198 150 90 36 245 2707414 61 74107 25 74279 119 91 104 247 1907416 30 74109 54 74283 173 92 89 248 150
7417 30 74110 54 74365 125 93 59 249 1907420 16 74111 01 74366 118 95 116 251 1347421 29 74116 144 74367 115 96 116 253 1427422 24 74118 53 74368 124 107 44 257 1107423 27 74120 115 74393 154 109 55 258 1107425 27 74121 25 75150 120 112 66 259 1007426 36 74122 41 75450 54 113 50 261 4607427 27 74123 41 75491 00 114 SO 266 627428 35 74125 31 75492 00 122 70' 273 2447430 17
7432 25

74126 57
74128 74 74LS* 123

124
70

110
275
279

260

7433 40 74132 73 00 13 125 SO 283 1927437 30 74141 54 01 13 126 60 290 1257438 33 74142 MI 02 14 132 95 293 1287440 17 74143 314 03 14 136 56 295 1857441 74 74144 314 14 138 85 298 1557442 115 74145 56 05 23 139 55 324 2407443 115 74147 176 OB 22 145 108 325 2107444 112 74148 109 09 22 147 170 326 2947445 54 74150 99 10 20 ;148 173 327 2857446 94 74151 64 11 22 151 96 347 1487447 82 74153 64 12 23 153 76 348 1647448 56 74154 96 13 30 155 SI 352 2287450 17 74155 53 14 75 156 96 353 2227451 17 74156 80 15 30 157 76 365 65
7453 17 74159 210 20 20 158 96 366 667454 17 74160 52 21 22 160 128 367 657460 17 74161 92 26 48 161 94 368 64
7470 28 74163 92 27 2S 162 138 373 1807472 26 74164 105 28 41 163 102 374 1107473 32 74165 105 30 22 164 114 375 1607474 27 74166 140 32 27 165 75 377 2127475 38 74167 115 33 39 166 225 378 184
7476 36 74172 625 37 as 170 288 379 215
7480 48 74173 120 38 39 173 105 384 116
7481 1111 74174 67 _ 40 211._ 174 Mk_ 390 230
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WATFORD ELECTRONICS

ILP MODULES 15-240 WATTS
We are now stockists for these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps. Amplifiers & Power Supplies.

HY5 Preamplifier. Input, magnetic pickup 31r.V, ceramic 30mV. Output: Mains 500mV
RMS, Distortion 0.1% at 1KHz Price: E6.27,

HY30 Amplifier Kit. 15 Watts into 80. extremely easy to construct. Output 15W RMS.
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply ± 18V

Price £8.27
HY50 Hi-Fi Amplifier Module. 25 Watts 80. Input Sensitivity 500mV. Output 25W RMS.

Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply ± 25V
Price: E8.18

HY120 Amplifier Module - 60 Watts 80. Input sens. 500mV. Output 60W RMS.
Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply -± 35V

Price: £18.58*
HY200 Hi-Fi/ Disco Amplifier Module - 120 Watts 80. Input sent. 500mV 120W RMS.

Freq. 10HZ-45KHz. Power Supply 45V. Size 114 x 100 x 85mm
Price: E27.119*

HY400 (Big Daddy) Amplifier Module - 240 Watts 40. Ideal for High Power Disco or P.A.
Output 240 Watts RMS 40 114 x 100 x 85mm. Distortion 0.1%

Price: £38.60*
POWER SUPPLIES
PSU36 - Doves 2 x HY3Os £6.44
F51.150 - Drives 2 x HY5Os £8.18
PSU70 - Drives 2 x H120s . £14.58*
PSU9O one HY200 . £15.104
PSU180 2 x HY200 or one HY400 E25.424

JACK PLUGS SOCKETS

Screened Plastic
chrome body

13p Op

15P OP
25p 4p
32p 7p

open
metal

SP
119

13p
15p

moulded
with
break

contacts
20p
24p

.1.
couplers

1 1p
12p
17p
22p

PLUGS SOCKETS In Line

2 PIN Loudspeaker
3 4 Audio

10p
15p

7p
10p

20F.
20p

CO -AXIAL (TV) 14p 14p 14p

PHONO

Mconed
color,

etal screened

10,
15p

Sp Mogi.
Sp double

15p 4 -wry

12p

20p

4rnm
2nun
Irrim

l 1 p
10p

6p

12p
10p

up

WANDER 3 nun
DC Type
AC 2 -pin American

Op
15p
15p

8p
20p
15p

SWITCHES.
TOGGLE, 1A, 250V.
SPST 2$p
DPST 34p
DPDT 34p
4 pole on /off 54p PUSH MUTTON

Spring landed
SPST onroff 60p
SPOT Cover lip'
DPDT 6 Tag 115p

MINIATURE
Now Looking
Poet lo Make
Push Break 26p

ROTARY: Make your own muff iway Switch
Adjustable Stop Shafting Assembly. Accom-
modate up to 6 Wafers 75p
Mains Switch DPST to fit 34p
Break Before Make Wafers 1 pole /12 way
217/6 wey 3pr4way 4p/3 way 60/2 way

47p
Spacer and Screen Sp
ROTARY: (Ad(totoblo Mop)

1 pole/ 2 to 12 way. 2p/2 to 6 way. 3
pole /2 to way. 4 pole/ 2 to 3 way 41p
ROTARY: Mains 250V AC. 4 Amp 413p

SUS -MIN TOOOLE
SP changeover 119p
SPST on /off 54p
SPST biased Sap
DPDT 6 lags 70p
DPDT centre off 79p
DPDT Biased 116,

SLIDE 210V:
IA DPDT 14p
IA DPDT c/ over 15p
ViA DPDT 13p
4 bob 2 -way 24p

DM900
3Vz DIGIT
LCD Millimeter
Capacitince
meter (ETI Aug
78)
Complete Kit
154.504ronly
(P&P OOP/

CRYSTALS*
10010-0 385
455KHz 385
1MHz 323
1 000BM 396
3.2768M 323
4 032MH:
4.433619M
5 OMHz
8.08333M
10.0M Hz
10 7MHz
18.432M
20.0MHz
27 64EIM
48 OMHr

323
135
315
275
323
323
323
323
323
323

ETI Projects.
Parts available
for. Click
Eliminator
Ambush, Gui-
tar Effect
Unit. Send
SAE plus
5p for Hat.

TRANSFORMERS* (MN s Prim 220-2405)
606V, 9-0-95', 12-0.12V 100.4
IIVA: 6V- 5A 6V- 54, 9V -4A 9V- 4A. 12V- 3A
12V -.3A; 15V-.254 15V-. 5A 1115p
12V: 4 5V-1 3A 4 5V-1 34, 6V-1 2A 6V -1.2A,
12V -.5A 12V -.5A, 15V -.4A 15V -.4A; 20V -.3A
20V- 3A 220p (20p p&p)
24VA: 6V-1 5A 8V -1.5A; 95- I 3A 9V-1 3A.
12V -IA 12V-14, 15V -.8A 15V -8A: 20V -.6A
20V 6A Z310p (45p p&p)
60VA: 6V -4A 6V-44. 9V-2.54 9V -2.5A, 12V -2A
12V -2A. I 5V-1 5A 15V -1.5A 20V -1.2A 20V -
12A. 25V -1A 25V-14. 30V- BA 30V- BA

3500150p p&p)
100VA: 12V -4A 12V-44, 15V-34 15V -3A,
20V -2.5A 20V-2 54, 30V -1.5A 30V-1 54
40V -1.25A 40V-1 25A, 50V-14 50V-14 II50p
(60p p&p) IN. B p&p charge to be added above
our normal postal charge I

ALUM.
BOXES*
V11211120* p
3x2.1" 46
214x51/4x11/2-11111
4x4x1 1/2" IS
4x2511x1 'A" SO
4x51Autlffi" 71
4:216x2" 64
5x4x2" 62
6x4x2" 68
7x5x2Yz" 114
8x6x3" 148
1007x3" 172
10041.3" 142
1205x3" 185
12030" 210

ULTRASONIC
TRANS-
DUCERS
450p* per pair

VOLTAGE REGULATORS*
IA TO3 +
5V 7805 146p 7905

12V 7812 146p 7912
15V 7815 141p
18V 7818 145p

1A 10220 Plastic Casing
5V 7805 1110p 7905

12V 7812 50p 7912
15V 7815 sOp 7915
18V 7818 Up 7918
24V 7824 15p 7924

100mA T092 Plastic Casing
5V 78105 30p 79L05
6V 78L62 30p
BV 78182 30p

12V 78112 30p
15V 78115 30p
LM 300H 170p
LM305H 140p
LM 309K 136p
LM317K 350p
LM323K 9259
LM325N 240p
LM 326N 240p

79112
79115

LM327
IM 723
MVR5
MVR12
744550
T84625B
TDA1412

220p
220p

90p
90p
90p
90p
90p

sip

65p
65p

270p
43p

180p
180p

50p
95p

150p

COMPUTER
HARDWARE*

2112-2 175
2102
2111
2114
2513
2516
2708
27108
2716
3064
4027
4047
745188
745262
74528
745470
74547
811595
811596
81159
9900
TM560 1

Z80

100
175
785
650

E211.50
775

1095
1850
TRA
325
750
185
895
325
325
125

011

99
126
E36
325

1195

PANEL
METERS*
F110
60x46x

0-50x A
0-100,4
0.500a A
0-1mA
0-5m4
0-10rnA
0-50mA
0-100mA
0-500mA
0-1A
0-24
0-25V
0.50V AC
0-300V AC

VU
75p each

41/4,13'421 Vr"
0-50,A
0100x4
0 500,A
5/25p web

OHIO
SCIENTIFIC
SupeAmerd
11

E2113.84.

TEXAS
Univemity
Rimed
Micro -
Computer
L259.50 -

393
395
396
398
399
445
447
490
668
669
670

230
218
215
276
230
150
144
180
182
182
245

CMOS*
4000 15
4001 17
4002 17
4006 106
4007 14
4008 67
4009 50
4010 50
4011 16
4012 II
4013 42
4014 116

4015 MI
4016
4017

44
69

4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045

19
46
91
91

20
66
19

1130
45
81
99
55

205
100
145
196
111
325
100
108
320
105
80
75

145

4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4057
4059
4060
4063
4066
4067
4068
4069
40 70
4071
4072
4073
4075
4076
4077
4078
4081
4082

128
57

48
45
72
72
72

110
128

2570
480
115
110

58
380

22
20
32
21
21
21
23
65
40
21
20
21

4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4408
4409
441C.
4412F
4412V
4411F
4415V
4419
4422
4433
4435
4440

74
73

150

150
105
372
110
146
106
109
109
109
110
55

101
720
720
720

1650
1380

795
795
280
545

1095
525

1275

4450 255
4451 296
4452
4490F MI5
4490V 625
4501 17
4502 120
4503
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4527
4528
4529
4530

69
51
65

258
55

150
55

206
265
299
125
382
102

65
108
1111
IIN
152

11
165
85

VDU Chip and
MODULE for TV
Convenyour TV into a VDU by
um() the new Thompson -05F
TV -CRT controller chip
SF F96364 16 line by 64
characters text refreshment,
Cursor management. Cursor
management on screen. Line
erasing Compatible with any
computing system

SF F963641 111.715.
AY -3-1015 35.60*
AY-5-1013UART E4.50
71301 ROM 38.200
5E580102 RAM 52.050
7415163 11.1150
SN75450 11.200
5575451 70p
SN75452 70p
5575454 52.250
UHF Modulator 52.500
Complete Module E136.50*
(Send 30p stamps for lull
technical data)

news
digest.

A CASE FOR
TREATMENT
Some good looking new boxes
from the OK Machine & Tool
(UK) Ltd., there are over 25
sizes available with numerous
variations
printers, terminals, clocks etc.
Moulded from tough ABS plas-
tic they are all dust and splash -
proof. All the cases come in a
choice of 3 colours, black, blue,
or beige. The range is called
'Pac Tec' and is denoted the C
series. OK will be delighted to
help you. They live at 48a The
Avenue, Southampton, Hants,
SO1 2SY.

     

KEY BAUD?
A new Keyboard Terminal
module has just come to our
attention, it features all the
currently favoured features and
will interface with any RS232
computer (SYM-1 etc) up to
9600 Baud. The terminal boasts
128 graphic characters on a 40
character by 24 line format,
each character having an 8x8
dot matrix. At £218 it's got to be
the bargain of the month as the
postage is free. Rostra Elec-
tronics can help with any
queries - they can be found at:
275-281 aking Street, Hammer-
smith, London W6.
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"ETU by TEXAS
7400 13p
7401 14p
7402 14p
7403 149
7404 14
74504 60p
7405 14
7406 32p
7407 32p
7408 17p
7409 14
7410 160
7411 24p
7412 20p
7413 34
7414 54
7416 27p
7417 270
7420 17p
7421 400
7422 22p
7423 34p
7425 30p
7426 400
7427 34p
7428 34
7430 17p
7432 34
7433 400
7437 360
7438 360
7440 17p
7441 700
7442A 60p
7443 112p
7444 I12p
7445 100p
74464 930
74474 60p
7448 SOp
7450 17p
7451 17p
7453 17p
7454 17p
7460 17p
7470 360
7472 30p
7473 34p
7474 30p
7475 36,
7476 360
7480 50p
7481 1000
7482 84
7483A 70p
7484 1000
7485 SOp
7486 30p
7489 210p
7490A 3Op
7491 SOp
7492A 460
7493A 30p
7494 S4p
74954 70p
7496 65p
7497 180,
74100 130,
74104 66p
74105 650
74107 34p
74109 55p
74110 55p
74111 70p
74116 200p
74118 1300
74119 210p
74120 1100
74121 24
74122 48p
74123 48p
74125 56p
74126 600
74128 760
74132 760
74136 76p
74141 70p
74142 204
74145 110p
74147 194
74148 1600
74510 100p
741514 700
74153 74
74154 104
74155 90p
74156 94
74157 70p
74159 164
74160 94
74161 90p
74162 60p
74163 SOp
74164 104
74165 1309
74166 140p
74167 200p
74170 244
74172 720p
74173 1200
74174 850
74175 $50
74176 ' 75p
74177 75p
74178 160p
74180 930
74181 154
74182 1109
74184A 150p
74185 154

/4186
/4190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74200
74221
74251
74259
74265
74278
74279
74283
74284
74285
74290
74293
74294
74298
74365
74366
74367
74368
74390
74393
74490

704
110p
90p
90p

100p0p

9

95p
1129
80p

150p
150p
£10

1114

2450p0p

1

90p
2110p
1109
190p
400p
400p
150p
150,
200p
200p
1200
124

120p
200p
180,
225p

7415378 2009
7415390 1110p
741S393 164

FULL 74LS
SERIES

AVAILABLE

74LS SERIES
741800 I3p
741502 149
741SO4 14p
741505 25p
741508 22p
741S10 20p
741511 40,
741.513 34
741514 70p
741S20 20p
741521 40p
741527 215p
741527 3/14
741530 4
741532 2

27p

741542 959
741547 90p
741555 30p
741572 00p
741S73 50p
741574 lop
741575 48p
741083 90p
741585 100p
74L586 40p
741590 60p
741592 72p
741S93 110p
741S96 76p
7415107 44
7415112 100p
7515123 Sip
7415124 1110p
7415125 80p
7415132 Hp
7415133 110p
7415139 56p
7415138 110p
7415139 110p
7415148 140p
7415151 100p
7415153 60p
7415154 140p
7415157 50p
741S158 120p
7415160 130p
7415161 100p
7415162 140,
7415163 110,
7415164 120p
7415165 1800
7415166 1809
7415173 110p
7414174 lop
7415175 110p
74LS181 320p
7415190 100p
7415191 100p
741S197 140p
741S193 140p
7415194 90p
7415195 140p
741S196 120p
7415221 140p
7415240 175p
/415241 126p
7415242 170p
741.5243 170p
7418244 1700
7413245 196p
741.8251 140p
7415253 140p
7415257 120p
1414258 2150p
7415259 160p
7415266 54
7415273 130p
7415279 140p
7415298 249p
7415374 200p
7418365 164
7415367 160p
7415368 1600
7415373 1110p
7415374 165p
7415377 180p

4000 SERIES
4000 150
4001 17p
4002 17p
4006 95p
4007 1Sp
4008 80p
4009 40p
4010 50p
4011 17p
4012 114
4013 50p
4014 549
4015 114p
4016 46p
4017 SOp
4018 80p
4019 45p
4020 100p
4021 1109
4022 100,
4023 22p
4024 50p
4025 209
4026 130p
4027 517p
4028 114
4029 100p
4030 55p
4031 200p
4033 1814
4034 2009
4035 1109
4040 100p
4041 1114
4042 SOp
4043 90p
4044 90p
4046 1109
4047 100p
4048 flip
4049 444
4050 4Sp
4051 814
4052 110,
4053 80p
4054 150p
4055 124
4056 1369
4059 600p
4060 1159
4063 120p
4066 65p
4067 450p
4068 22p
4069 20p
4070 30p
4071 22p
4072 22p
4073 229
4075 22p
4076 107p
4081 22p
4082 24
4093 809
4094
4098 120p.
4411 E 1 1

4502 120p
4503 70p
4507 55p
4510 914
4511 150p
4514 2517p
4516 110p
4518 100p
4520 90p
4528 100p
4532 140p
4543 180p
4553 4514
4556 110p
4560 260,
4583 90p
4584 110,
40014 110p
40085 200p
40097 90p
14411 £11
14412V El 1
14433 E11

93 SERIES
9301
9302
9308
9310
9311
9312
9314
9316
9321
9322
9334
9368
9370
9374

1751114p

3114
274
2760
164
165p
224
2259
150p
225p

2000,0p

2

2000

VEROBOARD 0.1 0.15
(copper clad)

21/2 314 41p 33p
29k x 5 49p 450'

x 3'4 49p 45p
x 5 Sip 60p

2/. a 17 1529 121p
314 a 17 1959 163p
4%.17 252p -
Pkt of 35 pins 30p
Spot face cutter 850
Pin insertion tool 99p

VERO WIRING PEN
Plus Spool 3259
Spare spool (wire) 80p
Combs 7p each.

LINEAR IC. 31 FC40008 120,
'AY1-0212 11044 MK50398 7110p
W(1-1313 84111p. NE531 110p
'AY1-1320 320, 'NE5401 2009
'AY1-5050 2000 NE543K 225p
'AY5-1315 600p NE555
'AY5-13174 6311, NE556 70p
CA3019 80p NE5618 424
CA3046 709 NE5628 425p
'CA3048 272 9E565 130p
CA3080E NE566 1559
CA3086 489 NE567 175,

CA3089E 225, 'NE571 42fp
"C4309040 375p 54010244 E111
CA3130E 100p SFF96364 1150p
CA3140E 5976003N 1714
CA3160E 1009 S5760135 1414
CA3161E 150p 51476018 140p
CA3162E 454 'SN76013ND 120p
FX209
ICL7106

750p
SlOp

5576023N
5576023ND

1

1420p0p
ICL8038 3444 5576131 110p
LF356P 95p 'S5760339 175p
LF35EtP 75p 5576477 250p
LM3014
LM311 1230p0p

SP8515
'TAA621

750p
271p

1M318 200p 184641E111 224
LM324 70p 184651 2009
LM339 75p 1134800 110p
LM 348 efp 184810 104

'LM377 1700 18A820 110p
LM3110 75p 1C4940 1755

154381AN 164 TDA1004 300p
'LM3895 140p TDA1008 3200
LM709 389 TDA1022 8014
LA1710 50p 1042020 320p
LM725 350p 71074 150,
LM733 1014 71084 1311,
LM 741 20p 71170 50p
LM 747 70p U IN 2003 100p
LM748 359 XR2206 3814
LM3302 09 592207 400,
LM3900 708p XR2211 1100p
LM3911 130p 1(112216 S74
LM4136 124 882240 4000
MC1310P 164 29414 90p
MC1458 55p ZN424E 1359
MC14951

'MC1496
3
1060p00

ZNe25E
ZN1034E

400p
204

'MC3340P
'MC3360P

120,
124

95690
IIC90

00p11E14

1A
5V

12V
15V
18V
24V

100mA
5V

12V
15V

VOLTAGE REGULATORS

Flood Plostlo TO -220
+ve

7805
7812
7815
7818
7824

75p
7144
7Sp
110,
90p

TO -92
78105 35p
78112 35p
78115 35p

OTHER REGULATORS
LM 309K 1359
LM317T 200p
LM323K 6259
L91723 37p

-ve
7905
7912
7915
7918
7924

79105
79112
79115

LM 3201-12
LM3407-12
78H05KC
78MGT2C

90p
909
90p

100p
100p

80p
80p
SOp

90p
75p

67Sp
134

ISTORS
AC126 25p
ACI27 8 20p
AC176 260
AC287 8 25p
AF116 7 309
40149 70p
AD161 2 46p
BC107.8 11p
BC109 11p
BC109C 13p
BC117 20p
8C147.5 90
BC149 10p
BC157 8 100
'BC159 14
'BC169C 12p
BC171 12p
BC177 8 17p
BC179 18p
BC182L 10p
8C182 3 10p
BC1831 10p
8C1841 11p
8C187 30p
BC212L 1Ip
8C212 3 IIp
8C213I. 1Ip
BC214 12p
BC461 36p
BC477 8 30p
BC516 7 50p
'BC5478 160
5C548C 16p
'BC549C lip
'BC557B 16p
'BC5588 lip
'BC559C 160
BCY70 18p
BCY71 2 22p
6C13I 2 50p
BD135 6 640
BD139 660
BD140 1114
BD242 70,
BDY56 200p
BF200 32p
13F2448 350
'8F25613 70p
BF257 8 32p
BF259 360
4F039 30p
'BFR40 30p
'BFR41 30p
'BFR79 30p
-BFR80 34
'8FR81

BFX29 30p
BF X30 34p
BFX84 5 3Op
8FX86 7 30p
BFX88 30p
BRAf10 909
BFY50 32p
BF551 /2 22p
BEY56 33p
BFY90 90p
51883 700p
BRY39 45,
BSX19/ 2020p
BUI04 225p

'8U105 11109
11U108 210p
8U109 225p

'BU205 200p
BU208 200p
11U406 145p
MJ481 176p
MJ491 200p
MJ2501 2259
MJ2955 100p
MJ3001 2259

'MJE340 65p
MJE2955

100p
MJE3055 70p

'MPF102 45p
'MPF103/4

40p
'MPF105 409
MPS406 30p

'MPS412 60p
'MPS456 32p
'MPSUO6 53p
MPSU56 74
0C28 130p
0C35 134

11200813 200p
'R20108 200p
'TIP294 40p
'TIP29C 550
'TIP304 414
'TIP30C 60p
'TIP314 589
TIP31C 62p
TIP324 Sip
TIP32C 82p
TIP33A 90p
TIP33C 114p
TIP34A 114
TIP34C 1600
TIP354 2259
TIP35C 2110p
TIP364 270p

TIP36C 344
TIP414 11114

TIP41C 78p
TIP424 70p
TIP42C 52p
TIP2955 789
TIP3055 70p

11543 34p
'11593 30p
'ZTX108 129
77%300 14
77%500 15p
7TX502 114
778504 30p
254574 2113p
25696 36p
2N697 25p
25698 45p
2N 706A 20p
2N 7084 20p
2N918 45p
2N930 114
291131/2

20p
2N1613 259
251711 259
2N2102 Sop
292160 304
2522194 22p
2522224 20p
2523694 114
2N2484 30p
292646 50p
292904/5

25p
292906A 24p
2929074 30p

'292926 14
2N3053 22p
2N3054 659
293055 414
2N3442 144
2N3553 240p
293565 30p
'293643/4

44
'293702/3

14
'293704/5

2N3706/7
14p

'293708/9
12p

'293773 300p
293819 26p
'2N3820 60p

2N3823 70p
293866 90p

293903/4
114

'253905/6
20p

'294036 659
294058/9

12p
294060 I2p
'294061/2

114
'294123/4

22p
'254125/6

22p
254289 20p
'254401/3

27p
2N4427 94

'254871 *Op
'255087 27p
'295089 27p
255172 27p
2N5179 90p
295191 83p
2N5194 SOp

2N5245 40p
2145296 559
'295401 FAlp
'295457/8

'295459 4444
2145460 40p
2N5485 449

'256027 lip
2N6247 1114
2N6254 130p
296290 65p
2N6292 65p
35128 1209
3N140 100p
3N141 1109
3N201 110p
40290 2500
40360 40p
40361/2 459
40364 1209
40408 70p
40409 659
40410 114
40411 300p
40594 117p
40595 1059
40673 76p
40841 110p
40871/2 10p

DIODES
'81'127 12p
'0A47
'0481 15p
'0485 15p
'0A90 90
'0491 9p
'0495 fp
'04200
'04202 10p
'19914 49
'19916 7p
'194148 49
194001/2 SP
194003/4 59
194005 811
194006/7 7p
195401/3 14p
195404/7 14

'15920 SP

EEEEE
2.7V -33V
400mW
1W

99 I

150

TRIACS
PLASTIC
3A 400V
3A 500V
64. 400V
6A 500V
8A 400V
8A 500V
12A 400V
12A 500V
164. 400V
16A 500V
12800D

60,
1114
714
SS,
759
95p
65p

105p
1109
130p
1314

HEAT SINKS
For 10220 Volt-
age Rags. and
Transistors 22p

THYRISTORS
14 501' 40p
14 400V 659

For TO5 14 1A 600V 709
3A 400V 90p
84 600V 140p
12A 400V 180p
16A 100V 11109
16A 400V 1809

BRIDGE 16A 600V 2214
RECTIFIERS BT106 110p
14 50V 21p C106D 414
14 100V 22p 'MCR101 38,
'1A 400V 30p 293525 130p
1A 600V 36, 294444 1414
'2A 50V 209 '295060 34p
'24 1008 35, 295064 40p
'2A 400V 41p
'34 200V 110p
'34 600V 729
'4,4 1001' efp
'44 400V 1000
6A 501' 90p 'LOUDSPEAKERS
6A 100V 100p 21/2 64R 70p
6A 400V 1200 21/2 89 70p
104 400V 2014 2 814 76p
25A 400V 400, I1/2 89 76p

MEMORIES
2102-21
21078
2111-2
2112-2
2114
4027
4116
5101
6810

ROM /PROM.
45188
74S287
745387
93427
93436
93446
93448

CPUs
1610
6502
6800
6802
80804
Z80

EPROM.
1702A
2708
2716
4702

1209
500p
2214
3014
700p
370p

11009
5114
350p

2259
3600
3110p
404
650p
6110p

£10

930p
1204

1100p
£12

5509
11109

11174
900p

£25
900p

UART
AY -3 1015
AY -5-1013
IM6402
TMS601 1 NC

CHARACTER
GENERATOR
3257ADC
MCM6576
RO 3,2513U C
60.3 2513L .0
SN745262AN

OTHER
3245
6820
6850
8205
8212
8216
8224
8228
8251
8253
8255
8257
8259
MC14411
MC14412V
Z8OPI 0
ZBOCTC

500p
400p
500p
400p

995p
800p
800p
8110p

1360p

400p
1100,
7009
320p
2214
22fp
4009
525p
700p

E12
550p

E11
E14
£11
£11

875p
875p

SUBMINIATURE
SWITCHES

Toggle
SPST 51p
SPOT 53p
°PDT 55p
DPDT (centre off) 75p
Push to make
(Red. Green. Yel., Blue) 15p
Push to brook
(Black only) 25p

CRYSTALS
100K Hz 300p
1MH. 370p
1.008MHz 3714
3 2768MHz 360p
10 7MHz 3509
18M1-1, 31/0p
27 I 35MHz 300p

E DGEBOARD
CONNECTORS

0.1511" Bobber Toll
2 x 10 way 86p
2 x 15 way 100p
2 x 18 way 120p
2 x22 way 135p
2 x25 way 160p

KEYBOARD
E NCODERS

AY -5-2376 E 1 0
AY -5-3600 £11

INTERFACE
IC.
MC1488 100p
MC1489 104
75107 160p
75150 175p
75154 175p
75182 230p
75324 375p
75325 375p
75451 72p
75491/2 1114
8126 250p
8128 300p
8195 11114
8197 180p
811595 120p
811.596 140p
811S97 124
811598 140p
9601 100p
9602 2209
9603 60p

OPTO-ELECTRONICS
2N5777 459 OCP71
ORP12 90p ORP60
ORP61 110p 1(178
LEDS
0.125 0.2
TIL32 I R 74 711220 Red
111209 Red 13p 711222 Gr
T11.211 Gr 20p TIL228 Red
711212 Ye 259 MV5491 TS
111216 Red 14 Clips
DISPLAYS FND500
3015F 204 FND507
01704 1444 MAN3640
DL707 Red 140p TIL311

707 Gr 140p 7I1312/ 3
DL747 Red 224 111321/ 2

747 Gr 225p 111330
FND357 124 7750/60

DRIVERS 9368/9370 200p

130,
90p
714

16p
189
22p

12094
120p
1209
176p

0p
11604
130p
10p
2044

LOW PROFILE DIL SOCKETS BY TEXAS
8 pin 11p 18 pin' 26p 24 pin 33p

14 pin 12p 20 pin 28p 28 pin 42p
16 pin 13p 22 pin 30p 40 pin 51p

WIRE WRAP SOCKETS
8 pin 30p 18 pin 55p 24 pin

14 pin 40p 20 pn 713p 28 pin
16 pin 55p 22 pin 26p 40 pin

Sop
104
120p

COUNTERS
74C925N
ICM7217A
2910406
4 DIGIT DISPLAY
9585881 C C

475p
850p
7009

570p

All items are normally
stocked in depth and stock
items are despatched by
return

Dots Books on TTLA CMOS,
LINEARS, MEMORIES, TRAN-
SISTORS ETC. AVAILABLE.

TRANSFORMERS (Prim 220-240V)

6-04 100mA Sip 9-0.9 1A
9-0-9 75mA I12p I21' 2A
12-0-13 100mA 11119 0-12-15-
0.120-12 500mA 280p+ 20-24-30 IA

15-0-15 14
(Please add 50p p&p charge to all items marked
+ above our normal p&p charge)

'RESISTORS High Stab Carbon Film 591 Tol 112
'91W 10410M 6p 'pack of 3 lone value)

ANTEX
SOLDERING
IRONS

W 100 1M 7p pack of 5 lone value) Model C 15W 3600'MINIATURE PRESETS Norz/Vert CX 17W 3110p'10041M 10p X25 3110p
'CARSON TRACK POTENTIOMETERS CCN 380p
'1'4 LOG or LIN

5K 2M 26p Spare Sits
'Single with DP Switch 5K 2M 55p C/CX/CCN lip
'Dual 5K 2M 614 X25 544

VAT RATE: All items at 8% except
where marked  where 121/2%
applies.

Please send SAE for list

270p+
350p+

340p+
2859+

VEROBOARDS
DIP Breadboard 4.5 x 6 15

270p
(Suitable for 20 a 14 pin or
16x 16 pn OIL ICs)
Dip Board 4 5 x 6.15 3444
(With tracks for 31 way connec-
tor)
Connector Plug 31 way 100p
Connector Socket 31 way 110p
VO Board for ICs - no track
tuning 1050

LOW VOLTAGE
CAPACITORS
ELECTROLYTIC

POLYESTER MICA
AVAILABLE

VDU SYSTEM PARTS
Convert your TV into a VDU using Thompson-CSF TV
CRT Controller IC. 16 line by 64 characters, cursor
management, on screen, line erasing, compatible with

any microprocessor system.
Thompson-CSF CRT Controller IC SFF96364 1150p.
RO-3-2513 600p. AY -5-1013 400p. 71301 ROM

700p.
PE Memory Mapped VDU System Kit £49 inc. VAT.

(Reprint of PE articles 75p)
Elekterminal Keyboard /Microprocessor VDU System

Kit £69 inc. VAT
PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
VARIABLE POWER SUPPLY. Send SAE for the list.

S100 Busboard £12

THE PROGRAMMABLE SOUND GENERATOR (PSG)
The AY -3-8910/8912 PSG is a LSI circuit which can produce a wide variety of
complex sounds under software control. Requires a single 5V supply, a TTL
compatible clock and ail 8 -bit or 16 -bit microprocessor controller. The PSG is
easily interfaced to any bus oriented system. Its flexibility makes it useful in
applications such as music synthesis, sound effects generation, audio alarms.
tone signalling and FSK modems. The analog sound outputs can each provide 4
bits of log D/A conversion, greatly enhancing the dynamic range of sounds
produced. For full details please send E4.00 + large S.A.E. AY -3-8910 (40 pin)
2 general purpose 8 bit I /0 ports £9. AYK3-8912 (28 pin) one port ES.

Please add 25p p&p & VAT at appropriate rates.

Government, Colleges, etc. Orders accepted.
Mon Fn 9 30-5.30

CALLERS WELCOME Saturday 1030-4 30

TECHNOMATIC LTD.
17 Bumley Road, London NW10
(2 minutes Dollis Hill tube station) (ample street parking)
Tel: 01-452 1500 Telex: 922800
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T.V. GAMES
PROGRAMMABLE - £31.86

COLOUR CARTRIDGE TV GAME
leMIntme. Videmanet PROGRAWIMALE Calm Corbin.  Os Mint

Weisman  TV par lecisolegy. TM cunt. el Ms mdel no n compered le
le mike cassette On en is sermon le pin eesninde el Monet games le
COLOUR otim term. pp le certrones.
Id km led a TV pm is esolelk which will keep pen will nearing Istinlogy
by diesel we It inland yes Oran el pan to111 IM perclisse if aniline'
anneals es env gems ere Inoloped
Each caging. mien op le M Otereol ectin Bret ood Se lint Whine
canal.* In opens gems le inleng tree with Ile motile Other cartridges .re
carnet* seilab b are p. le play end pen et Oren P11, Inner Win.
Spar Wend an SIM Rear. Esther carlridgee w. le be Imes* lets this
year. Masan TM Settle IMP TM SI. sal Isnot
TM canoe cams cespiele ern M. removable Snack dryer "stroll le culls
tee Is sem  el lest ihrichan lopolowerrintrletti nal hill at. Inn splice

cone. se 111 urn eed tenet Are helloes.
Other Intern ash* snore lintully ephee switches le Indica tee pins er

all. eon piss. IS COINIOn111 n On pretenem ease mowers ee ante
liplel Kenn mil calmer chip n enter lett n1 bells Tea ie Wiles le the
kinks rant Iremetteil amen IS TV. senksr. mink, the steel game
Miry pan. On mere rents I the pemez ON nen mid reel ler the

player..
nolectsed l W ant Vilsomeder en salmi ler I an

EXTRA
CARTRIDGES:

- 1151 W. VAT.
Crawl prk melt racial goer cheeps.
sad MHO Mt
Una WIPEOUT - 09.90 in VAT
10 dIttoreel pmes et linen Maisie. en IN
Sr..
STUD GOER - 013.13 hoc. VAT.
Ibilorcycle ..... Inds. impel eltieclet

rase b24 Innni.1%

- £14.59 inc. VAT
me-prognsesallo cone* Mors km exciting COLOUR pmes Toads. Feothall. Spat and
es ash the .. ...celery SKOV for ceesecliee le -anion SI. . n Mastic rifle. le en
Wined Maise forge Melee Gases. Snob., Ms en he nal es either I rifle et

slid god comp ceinels oda both Seek IN laurel ealnale
talons el the Glimmers I scion reeenble hid ...Pelt Ie mt noes! bell op led levee

man. handloppeg munch. Ill speed switch, entometic a Sr... digital sterns and
cam cane Rohde Ill tends ere Irenmintil Snook the all I InolWe spun,

STAM GUN opIleasol intro L416 Inc. VAT
*tend Snail to Illenteder end wedged tor I

T

£24.30 inc. VAT
Tbia improgrommehle made Olen to eating COLOUR pees T.seis.S . Hockey. Sole

I. F,11.11. 55011.1. Snell. Son 2 ad hie genie beitl-is tete.' nano gem.
helloes tents twe removable eyebolt pins astride Is made yee le etre le ell leer

Neon. ppreon irebt,'Idlleoll SIM idle those joystick carrels ere hill terve eel target Ilre

MIS
Ogle Manes inlale lushness' switch. bell need switch. sorban. ON urn.
swop anl callow man Reelittic el mons ere treemoitlee lamp thI TV'. sooner.

ionecten 111.114 Indoesester eel pereeten Ps I pal

VEMEETEEEMMEIN
CHESS COMPUTERS

 if

STAR CHESS - £55.50 inc. VAT
PLAY CHESS AGAINST YOUR PARTNER

using your own T.V. to display the board and pieces
Ms Clan is NW elmenin 1.1. game ler twe players. Min will Inset eel note all is.,.
11.54 pine *1.11. eland mksl el rill TV NI eed displays the ..... In/ pieces I. fell cuter
Or Mack nal MOM w yes Tl scream. lanai Me sm. if don. II Ms en. mire
exclleson sed 11.111 I So pen Es Moe .5. ben pined. Star Chen 11 s end
streachen It the Sault pan I nese Fell. examined nen pins. Oise is  whets env

AMMan II npredletability d name NM a Ile shinty It b. game say con piece. b. lekee n c ..... diets type

is., teal tea paw ma else .mph redid los with ill oppeemste
Sr Chess is the fird elcropreconor hued T.V. game la le ...finned I. Me DO. end a miesleclored by DOEOMASIER le

Maiden ol Vlsointen. homeland exertions' monists -or el board gains1 The "Mel rennin 11211 Isms I pawed.'

c.P_N5 IOW Min intractloos Pm hell el the MIK Ian cannily ead is enable el enrollee end Union all lb. sone
lho pan. as mil u peening a In raga el and nor. TM en cas keened le ploy ens chat sr Sts Chen. cod .eel

caper nil s hoe IN nee Mops. teR eshectime aed . hone meth perestot

CHESS CHAMPION 6 - £85.50
PLAY CHESS AGAINST THE COMPUTER - 6

LEVELS
TM my low Imakmaat le minsprnessor teckeelegy IWO nettles a II Benin
nanny i11n once el omelet chaos pent Chen arsn it I lewly developed electronic
misnames, seenhchrod by VIIIEOMUTER la obsidian el Waillieglen. Estepiti seal
expeneend meoladerer 11ur1 weed. TM mend. p.1.11. le an be ail le

play el ea Semi of ICON hepn,r It nest Inane,' Mete  Me- sol 'Cl,,,
by Mal-.
The veins Inds el play tee le clans et m time Ism Se Ism eel ye. tee .. the key le mike Eaten eines er

nerd champs .1111.1 campider reapsedeg. The compoter eely wk. nee 01110 eley leleredinel nest ale..
Cosign.  noun en penmen a pews se ell inhaled es per the counters pregnmee II is possible le toter soy ewe.

Innen Its. Of lInninOnIONIN OnOINntinOlf establish veer MN hurl ponies nil welch Me "spots r0.1. Ti. ca.

1111. aild or seined pieces Smog the pale et renter the nerd sidle. le pot rain ens d ell ermine sr dinevenlege.
The compeer Owen ploy Mech. led cos M set le N lone dm Wit leen The Helium el ell pieces cot be verified by vain Ile

napes emery reed Idea Chess Clempin men complete Mk a free 9V Yiu stapler. fell intrectins tot a reel. meta

panes. World chess champion AMATOLY KAMM says:
'Thlo then commis Is s nos and intsirestIng partner MO reniarksble pans voriallons.-

CHESS CHALLENGER 7 - £92.50
CHESS CHALLENGER 7 - £92.50 inc. VAT

Play OM 11111110 11, C.511.1nf II 1 Miser Wools. Sleds .
Chess CIlener 10 III ool In Illy 7 *Ms el pin.' Price tecInn
rN 115 mad peps map. an SInotim Mello mspetbed.

CHESS CHALLENGER 10 - £154.50 inc. VAT
NEW IMPROVED PROGRAMME - 11 APRIL. 1171

lay mw onion Old comes .110 drtlerts Inds Price solidi.
cod rill zelid wen( "SS dean wedeln Seam & Innen gig
bit Senn sorts. Stavin doge lespitine chess porn
Knees CluMempor 10 illoodroted Mom)

BORIS - £178.50 inc. VAT
1111 is in Mann dins cennler progressed lor ell

Dena Men meet. w will pay Alan .r W11I. nee listen. Nell
NOB but yes nor le play rhos ein sagest. dm mon Sr me
Mee nen more a what toile .111.101Na. talk le his eon...!
Ms* Ss elpheemord **ley all will Haan Intend messess
May lien pm le keep no ea yes ten. Boris will ul Slew 11161.1
eine4 seal soh nevi yen to eels probes. .r .top min MI herd
iodine berm nen In hod crefled. NM wiliest can Mit rani
pemes sal heed

FOR FREE BROCHURES - SEND S.A.E.
For Inc illostrand brichares zed tennis in T V IN chess Ern please and a :Impel eddr ..... envelops seil slats Mon

pricklier pm. p. rewire elermene ee
Callen welcome et ear top in Wary - lommelnlions daily - Opc free 9.1.1.30ps N,. Sal.19. I pm Wa1.1

Ti mkt by Siphon Pease note yes Sie a/..... 14cosi/Berclnyceril ..... r VAT I. minded is all prices

Ot1Infn B Peckish FREE

AJD DIRECT SUPPLIES LIMITED. Dept. ET2
102 Bellegrove Road, Wellington, Kent DA16 3QD

Telephone: 01-303 9145 (Day). 01-850 8652 (Evenings)

        "IOW'S
digest

SYM-1
AN ideal companion to the
keyboard terminal (see key
Baud) is the new SYM-1. MPU
system. Intended clearly for the
development market it should
appeal to both engineers and
hobbyists. The board is com-
plete and ready to go, needing

      

only the addition of a 5 V DC
supply. The unit has 4K on-
board software and lk of static
RAM. Full access is available to
important busses and ports.
The SYM uses the popular 6502
MPU already a firm favourite
with TV games manufacturers,
price is £175, post free. See
Rastra Electronics for details.

UNCLE SAMS
LATEST
Good to see the American built
'Compucolor II' is at last avail-
able in the UK. For £1,390 you
get a very comprehensive sys-
tem indeed. The integral VDU

(8 colour) and Mini -Floppy
Disk drive support/the on -board
8K RAM which works in Basic.
Abacus Computers Ltd will be
importing the machines and
examples can be seen at the
Byte Shop and Trans Am of
Chapel Street, London.
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QUARTZ LCD
5 Function
Hours, mins., secs.,
month, date, auto
calendar, back -light,
quality metal
bracelet.

£6.65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

QUARTZ LCD
ALARM 7 Function
Hours, mins., secs.,
day, date, alpha day,
back -light, auto
calendar.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£18.65

Guaranteed same day
despatch.

SOLAR QUARTZ LCD
Chronograph
6 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.
Split and lap
modules.
Auto calendar and
back light.
Powered from solar
panel with battery
back-up.

£14.95

HANIMEX
Electronic
LED Alarm Clock

/r

Features and Specification:
Hour/minute display. Large LED display with

m. and alarm on indicator. 24 Hours alarm with
on/off control. Display flashing for power loss
,dication. Repeatable 9.minute snooze. Display
lir ight/dint modes control. Size: 5.15" rr 3.93" k
2.35" 1131mm x 11mm x 60rnin1.
Weight: 1.43 lbs (0.65 kg).

£8.65 Thousands sold(

Guaranteed same
day despatch

M13

QUARTZ LCD
7 Function
Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9.65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

NIP

QUARTZ LCD Alarm
Chronograph with Dual
Time Zone Facility

optional seconds or
date display, plus day
of the week and am/pm
ndi,ation
Perpetual calendar, day,
date, month and year.
24 hour alarm with on/
off indication.
1/10 second chrono
graph measuring net,
lap and first and second
place times.
Dual time zone facility
night light.
Only 9mm th,ck

£24.65

SEIKO Alarm Chrono
LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
lap time. Back light,
stainless steel,
HARDLEX glass.

List Price £130.00

METAC PRICE

£105.00

M10

QUARTZ LCD
Ladies Slim Bracelet

5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£15.95
Guaranteed same day
despatch. I

M14

QUARTZ LCD
11 Function SLIM CH ft( AO
6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto
calendar. Only 8mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£12.65 Thousands sold(
Guaranteed same day despatch. M3

SOLAR QUARTZ LCD
Chronograph withAlarm
Time Zone Facility
constant
hours ono
optional seconds or
date display, plus day
of the week and amtpm
eldication
Perpetual calendar, day.
date, month and year.
24 hour alarm with on
off indication
1/10 second chrono
graph measuring net.
lap and first and second
place times
Dual time zone facility
night loght.
On,y 9mm thick

£27.65

SEIKO Chronograph
LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap -time.
Back light, stainless
steel water resistant
HARDLEX glass.

List Price E85.00

METAC PRICE

£68.00

M11

QUARTZ LCD
Ladies 5 Function
Only 25 x 20mm and
6mm thick.
5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£9.95
Guaranteed same day
despatch,

MOM

M151

HOW TO ORDER
Payment can be made by sending cheque, posts order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or th4 amount stated. We do not wart to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

Trade enquiries: Send for a complete list of trade prices - minimum order value E100.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

CALLERS WELCOME
Shops open 9.30 - 6.00.

.111\

QUARTZ LCD
ALARM 6 Function
Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£12.65

Guaranteed same
day despatch.

M4

QUARTZ LCD
Alarm Chrono
22 function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch ",
(dual time), back-
light.
FRONT BUTTON
OPERATION.

£22.65
Guaranteed same
day despatch.

METAC lir PRICE

SOLAR QUARTZ LCD
5 Function
Genuine Solar

Solar panel with
battery backup.
Back light and auto
calendar.
Hours, mins., secs.,
day, date.
Quality metal
bracelet.

£ 9.95
Guaranteed same
day despatch.

(1111853115,

M12

DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification.

Hour/minute display Large LED display with
p.m.and alarm on indicator. 24 Hours alarm with
on off control. Display flashing for power loss
ndicator. Repeatable 9 -minute snooze. Auto-
matic brightness control. Weekend alarm cancel

£10.95

Guaranteed same day
despatch.

M16

illetac ELECTRONICS
TIMECENTRES

North & Midlands
67 High Street, DAVENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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NON -SUBSCRIBERS
START HERE

START

THE CORNER SHOP:'"
SORRY MATE,

DOG CHEWED YOUR
COPY."

4 MAGAZINE STAND
"WE'VE RUN OUT
BUT I CAN GIVE YOU
CAMPING NFINS'

GIVE UP, GO HOME:
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI

THE DEPARTMENT STORE
"MAGAZINES ? THAT'S JUST
BEHIND COSMETICS. NO,
WAIT A MINUTE....THEY'VE
JUST MOVED TO THE NINTH
FLOOR, OR WAS IT 7"

A CORNER SHOP: r
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD?"

It can be a nuisance can't it, going from newsagent to
newsagent? "Sorry squire, don't have it - next one should
be out soon."

Although ETI 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 say it doesn't happen very often.

Do yourself, your newsagent and us a favour. Place a
regular order for ETI; 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.

For a subscription, send us £7.00 (£8.00 overseas) and tell
us which issue you want to start with. Ploase 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 Subscriptions
Map Publications

PO Box 35
Bridge Street

Hemel Hempstead
Herts

The latest kit
innovation!
from

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM ij
 Smoother running
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery /plug life
 Improved acceleration /top speeds

Optimum fuel consumption

/,/

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

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips. and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE- Vehicles with current impulse tachometers (Smiths code on dial RV1I
will require a tachometer pulse slave unit. Price £3.85 inc. VAT, post & packing.

r82
Electronics Design Associates, Dept. ETI5

Bath Street, Walsall WS1 3DE. Phone: (9) 614791

Name

Address

Phone your order with Access or Barclaycard

pedals Not NW* OK QUANTITY REED.

X4 KIT £18.85 iNC. VAT

TACHO PULSE SLAVE UNIT

E3.85 loc. VAT

L'Access Or Barclaycard No.

Send SAE d brochure only required.

I enclose chequerPO's for

Cheque No.
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STEVENSON
Electronic Components
SWITCHES
Subminiature toggle. Rated at 3A 250V.
SPDT 65p SPDT centre off 70p
DPDT 75p DPDT centre off 90p
Standard toggle.
SPST 34p DPDT 48p
Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W all 37p each.

Miniature switches (non -locking)
Push to make 15p Push to break 20p
Slide Switches (DPDT)
Miniature 14p Standard 15p

REGULATORS
78L05 30p
78L12 30p
78L15 30p

7805 60p
7812 60p
7815 60p

HARDWARE
HEATSINKS
TO18 and T05 push on type
10220

9p
20p

T03 22p

BATTERY HOLDERS
To hold 4 HP7 batteries, square
and long types 20p
PP3 clip 6p

79L05 70p 7912 80p
79L12 70p 7915 80p
7905 80p LM723 35p

CONTROL KNOBS
Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap available
in red, blue, green, grey, yellow and black . 14p

TERMINALS
Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red . . 27p

LOUDSPEAKERS
56mm dia. 8 ohms 70p
64mm dia. 8 ohms 75p
64mm dia. 64 ohms 75p
70mm dia. 8 ohms 1009
70mm dia. 80 ohms 1109

MINIATURE
TRANSFORMERS
240 Volt Primary

Secondary rated at 100mA.
Available with secondaries
of: 6 - 0 - 9, 9 - 0 - 9

and 12 - 0 - 12. 92p each

We now have an express telephone order service. We guarantee that
all orders received before 5pm. are shipped first Class on that day.

Contact our Sales Office now! Tel: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS & Linear circuits: 25+ 10%. 100+ 15%.
Prices VAT inc. Please add 30p for carriage.
Callers welcome. Official orders accepted.

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET I

1;k V/5.4

TRANSISTORS

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC109
BC147
BC148
BC149
BC148
BC177
BC178
BC179
BC182
BC162L
BC184
8C184L
BC212
BC212L
BC214
BC214L
BC477
BC478
BC479
BC548
BCY70

17p
16p
18p
38p
38p

8P
89
Bo
7p
7p
8P
9p

14p
14p
14p
10p
10p
10p
10p
10p
10p
10p
10p
19p
19p
19p
10p
14p

BCY71
8CY72
BD131
130132
BD135
BD139
80140
BF 2448
BFY50
BFY51
BFY52
MJ2955
MPSA06
MPSA56
TIP29C
TIP30C
TIP31C
TIP32C
ZTX107
ZTX108

14p
14p
35p
35p
38p
35p
35p
36p
15p
15p
15p
98p
20p
20p
60p
709
65p
80p
14p
14p

ZT X109
ZT X300
2N697
3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N38I9
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

14p
16p
12p
38p
22p
22p
18p
50p

135p
813

8P
9p
9p
9p
BP

22p
8p
89
8P

12p
32p
309
32p
50P

DIODES
1N914 4p 1N4148 3p
1N4001 4p 1N5401 13p
1N4002 4p 1N5402 159
1N4004 5p 1N5404 16p
1N4006 6p 1N5406 18o
BZY88 series 2V7 to 33V 8p ea.

74LS

LSOO
LS01
LSO2
LSO3
L804
LSO8
LSI 0
LS13
LS14
LS20
LS30
LS32
LS37
LS40
LS42
LS47
LS48
LS54

16p
16p
16p
16p
16p
16p
16p
30p
70p
16p
16p
24p
26p
22p
53p
70p
48p
16p

LS73
LS74
LS75
LS76
LS78
LS83
LS85
LS86
LS90
LS93
LS95
LS123
LS125
LS126
LS132

29P
299
44p
35p
35p
60p
70p
33p
450
45p
65p
56p
409
409
60p

LS136 36p
LS138 54P
LS139 50P
LS151 50p
LS153 50p
LS155 BOp

LS156 809
LS157 45p
LS164 90p
LS174 60p
LS175 60p
LS190 809
LS192 70p
LS193 70p
LS196 809
LS251 60p
LS257 559
LS258 559
LS266 40p
LS283 60p
LS290 55p
LS365 45p
LS366 45p
LS367 459
LS368 45p
LS386 35p
LS670 180p

LINEAR
THIS IS ONLY
A SELECTION,
709
741
747
748
CA3046
CA3080
CA3130

25p
22p
50p
30p
55p
70p
90p

CA3140 70.)
LM301AN 28p
LM318N 125p
LM324 50p
LM339 50p
LM380 75p
LM382 120p
LM1B30 1509
LM3900 50p
LM3909 60p
MC1496 60p
MC1458 35p

NE555 25p
NE556 609
NE565 120p
NE567 170p
SN76003 200p
SN76013 140p
SN76023 140p
SN76033 200p
SN76477 220p
TBA800 70p
TDA1022 650p
ZN414 75p

TTL

7400
7401
7402
7404
7408
7410
7413
7414
7420
7427
7430
7442
7447
7448

12p
12p
12p
12p
14p
12p
25p
48p
12p
24p
12p
43p
55p
58p

7454 14p
7473 25p
7474 25p
7475 32p
7476 28p
7485 709
7489 145p
7490 32p
7492 35P
7493 34p
7494 52p
7495 52p
7496 509
74121 25p
74122 33p
74123 40p
74125 35p
74126 35p

74132
74141
74148
74150
74151
74156
74157
74164
74165
74170
74174
74177
74190
74191
74192
74193
74196
74197

50p
56p
90p
70p
50p
52p
52p
70p
70p

125p
68p
58p
72p
72p
64p
64p
55p
55p

CAPACITORS
TANTALUM BEAD
0.1, 0.15, 0.22, 0.33, 0.47, 0.68,
1 & 2.2uF @ 35V
4.7, 6.8, 10uF @ 25V
22 @ 16V, 47 @ 6V, 100 @ 3V

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047
0.068, 0.1

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15 0 22 7p
0.33, 0 47 10p
0.68 14p
1.0uF 17p

CERAMIC
Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF 2p

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2.2 4.7 10

each

9p
13p
16p

3p
4p

SP
22 33 47 7p

100 13p
220

25V 10 22 33 47
100

220

20p
SP

8P
10p

470 15p
1000 23p

CONNECTORS
JACK PLUGS AND SOCKETS

screened unscreened
2.5mm 9p 13p
3.5mm 9p . 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS

plug chassis
socket

2pin 7p 7p
Spin 11p 9p
5pin 180° 11p 10p
Spin 240° 139 10p

1mm PLUGS AND SOCKETS
Suitable for low voltage circuits. Red & black.
Plugs: 6p each Sockets: 7p each.

4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white'
and yellow. Plugs: 11p each Sockets: 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black . . 9p
Screened plug 13p
Single socket 7p Double socket 10p

socket
7p
8P

150
18p

line
socket

7p
14p
14p
16p

CMOS
4001
4002
4007
4011
4013
4015
4016
4017

15p
15p
15p
15p
35p
60p
359
55p

4018
4023
4024
4026
4027
4028
4029
4040
4042
4046
4049

65p
15p
45p
95p
35p
52p
60p
68p
54p

100p
28p

4050
4066
4068
4069
4071
4075
4093
4510
4511
4518
4520

28p
40p
20p
16p
16p
16p
48p
70p
70p
709
65p

FULL DETAILS IN CATALOGUE!

swis
Low profile
by Texas

8 pin 10p 16 pin 13p 28 pin 28p
14 pin 12p 24 pin 24p 40 pin 40p

Soldercon pins: 100:50p. 1000:370p

OPTO

LEDs 0.125in. 0.2in
Red T I L209
Green T I L211
Yellow T I L213
Clips 3p

DISPLAYS
DL704 0.3 in CC
DL707 0.3 in CA
FND500 0.5 in CC

TI L220
TIL221
T I L223
3p

1309
130p
100p

RESISTORS
Carbon film resist,
ors. High stability,
low noise 5%.

E12 series. 4.7 ohms to 10M. Any mix:
each 100+ 1000+
1p 0.9p 0.8p
1.5p 1.2p 1p

Sp:52ecWial development packs consisting of
10 of each value from 4.7 ohms to 1 Meg -
ohm (650 res) 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at '/.W
1%. Available from 51ohms to 330k in
E24 series. Any mix:

100+ 1000+
0.25W 3.5p 3.2p4p

pch

FOR YOUR
COPY OF OUR
40 PAGE
CATALOGUE 41):D.
OF COMPON-
ENTS, SEND'
LARGE S.A.E. C8fechbrit.

srrpotto

76 College Road, Bromley, Kent, England



FEATURE

SURFACE ACOUSTIC
WAVES
Surfar- ustic Wave Filters (SAWFs) are a comparatively recent newcomer to the
el scene. They promise to revolutionise entire sections of colour TV

Richard Maybury and Peter Haywood* take a look into the workings of

30DYNE RECEIVER has been with us for
now (although opinions vary as to its

t time the basic concept has altered very
dvent of semiconductors came Varicap
Ing with it the demise of the mechanical
t). As ICs began to appear another bulky
perhet shrank dramatically - the audio

however, seems to have resisted any
le good old IF, indeed many a radio
iirties and forties would still recognise a
stage, possibly even feel quite at home

) on the operation of the IF would not
lis point, as most of you will realise the

conductors Ltd)

superhet works by mixing the incoming RF (from the
aerial through a series of RF amplifiers) with an internally
generated oscillator (the 'local' oscillator usually runs at
a higher frequency to that of the incoming RF, around
465 or 470 kHz in the case of an AM receiver and
10.7 MHz for FM). The oscillator 'tracks' with the RF
when the tuner dial is altered the local oscillators
frequency will change accordingly. The result of mixing
these two frequencies is to produce a product, sum and
difference output. The IF stage will reject all but the
difference output, hence it is really nothing more than a
highly accurate 'notch' filter, tuned in the case of AM to
465 (or 470) kHz.
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Early Days

Development work on SAWFs first began in the late
'sixties - the theory, however, was known as early as
1940. The SAWF is perhaps unusual in that it uses no
silicon in it's construction, instead it relies on a substance
called Lithium Niobate, which has very predictable piezo-
electric properties. Simply explained that means it has the
ability to convert electrical energy into mechanical energy
and vice -versa. An electrical signal applied to the inter-
leved Aluminium fingers (see Fig. 1.) of the input
transducer sends an 'acoustic' wave across the surface
of the filter and is converted back into electrical energy
by a similar transducer at the other end of the device.
Because the signal is acoustic it will travel slower than an
equivalent electrical signal, so there is a significant delay
between the input and output transducers.

A Notch In Time

Regarding the IF just as a filter can be somewhat
misleading, because the accuracy and stability of an IF
stage is of a very high order, and up to now could only
have been achieved with a series of highly accurate LC
networks. The main drawback apart from sheer physical
bulk has always been the setting up needed for a
conventional IF strip, often involving up to six or more
separate tuning operations on sophisticated pieces of
test equipment, (wobbulators or sweep -generators).
With all these constraints it's not surprising that a search
(mostly fruitless) has been going on for many years to
find a suitable alternative, the most likely candidate
looks like being the Surface Acoustic Wave Filter or
SAWF for short.

Pioneering Plessey
Most of the early development work was carried out by
Plessey Semiconductors Ltd at their Caswell plant about a
decade ago, and in fact within three months of the
research department being set up they had a working
prototype. This early success led to the department being
given a brief to produce a viable TV IF filter, demon-
strating what had previously been possible only theoreti-
cally.

Early efforts to market SAWFs met with a slow res-
ponse. This was not so much because of technical
performance but because a comparison of costs
showed little, if any, cost advantage of the SAWF version
at that time over the conventional coil -type of IF most UK
TV companies were committed to. Many TV manufac-
turers had invested a lot of money in coil -winding equip-
ment and were naturally reluctant to scrap such expensive
machinery.

The breakthrough came when Spain and Italy started
colour TV transmissions. Because the IF is one of the most
difficult areas of a TV set to design and build. (Colour TV
demands a particularly high standard of IF design), the
Spanish and Italian TV setmakers were saved from a
difficult design problem by the use of SAWFs and sales
of Plessey filters rocketed to around 70 000 a month.
This naturally led to a rapid reduction in prices and gave
Plessey confidence to invest further capital in setting up
a high volume SAWF production plant capable of
producing 10 million devices per annum.

-o
- 10

- 20
30

40

10mm

Fig. 1
Typical SAWF construction, the ridges at the two ends of the
substrate act as acoustic absorbers for unwanted signals. The
central electrodes serve to guide the acoustic wave from the
input transducer to the output transducer.
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Fig. 2.

Typical response curve for a TV IF filter (Plessey), note the
almost 'square' response, this kind of accuracy is nearly
impossible to duplicate by conventional means.

Filtering Through
Technical refinement, and acceptance by the TV set -

makers, enabled Plessey to penetrate some of the
traditionally difficult markets. In the UK all but one of the
TV manufacturers will be in full production with SAWFs
by the end of 1979.

Although most of the initial arguments against the use
of SAWF's were on economic grounds. The advantages
found by users when in production are very wide ranging.

Perhaps the most commonly cited advantages are the
consistently good performance, the simplicity from a
production viewpoint due to the lack of adjustments and

'the small number of components on the IF board. Other
advantages are the flexibility to change from UK standard
sets to any other standard by changing the SAW filter and
a few other components, and the improved reliability
since the SAW filter is a robust passive component.

Construction
Basically a Surface Acoustic Wave Filter consists of Two
transducers (see Fig 1) on a piezo-electric substrate. An
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EATUREF Surface Acoustic Waves

electrical applied to the input transducer
causes an a wave (proportional to V in) to be
propagated bit, iy along the surface of the substrate.
The transducer Jnerates a wave symmetrically across
it's surface producing an unwanted output to the left of
it's body, this is absorbed by a raised wedge to prevent
any spurious reflections crossing the 'chip'. The wave to
the right of the transducer is re -directed by the central
coupling grid to the output transducer where it is recon-
verted into an electrical signal (V out). The time taken for
the wave to cross the device is typically 1.6
microseconds. The input transducer generates a further
unwanted signal called a Bulk Wave this, not being a
surface component passes under the central coupler and
misses the output transducer.

Material

The substrate material commonly used for SAWF devices
is Lithium Niobate (LiNbo3) which has a very high
piezo-electric coupling factor, this results in filters with a
low insertion loss. Being relatively cheap and having a low
temperature co -efficient make it a practical choice,
although much research is being carried out at the
moment into alternative materials.

Cal:/UBLE
COUPLING

BODY BOuV
NOISE NOISE

26d8 VOLTAGE CONVERSION -6dB WORST CASE VISION CARRIER GAIN
GAIN OdB WORST CASE NOISE GAIN

Fig. 3.

Block diagram showing diagram of SAWF within receiver
design, noise levels are shown. The SL1430 is a purpose -
designed SAWF pre -amplifier (Plessey) for use in TV IF filtering.

DEVELOPMENT SAMPLE 0414

Fig. 4.
Complete Tuner/ IF circuit using a Mullard SAWF, the com-
ponent count is around a quarter that of a conventional IF
(Diagram courtesy Mullard Ltd).

Pre -assembled Plessey IF/Tuner units. With the introduction of
SAWFs these modules can be made substantially smaller than
current IF and Tuner modules.

Transducers

The Transducers consist of interdigital grids or fingers of
electrodes formed from Aluminium. Each grid is around
200 Angstroms thick and 10 micro Meters wide.

Practical Considerations

In practice several other features are incorporated into
SAWF design, the use of an acoustic absorber on the back
face of the substrate is used to isolate the transducers
from any mechanical interference (it also serves to mount
the substrate on to the package or encapsulation). The
edges of the substrate are 'cut' at an angle to steer any
reflections away from the input and output transducers.
Double thickness electrodes are also used to further
reduce spurious reflections.

Bandwidth
The 'geometry' of the transducers dictates the effective
frequency response (fo) and bandwidth of the device. By
'tailoring the shape and sizes of the electrodes a variety of

10.
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FEATURE : Surface Acoustic Waves

Simplified Plessey IF filter, it would be difficult to reduce
component count further.

devices can be produced to suit different applications, or
in the case of TV filtering, for different systems (ie PAL, -
SECAM, NTSC etc). If the electrodes are evenly spaced
with a gap of Xo between electrodes of the same polarity
the frequency response of the filter would be sin x/x
where the centre frequency is given by:

fo=
(velocity of wave propagation)

Xo

"Good Morning Miss! You are privileged to be a participant in
my new invention -2 -way broadcasting through mirrors.
Would you care to say a few words?"

The bandwidth (if) is given by:

if/fo = 2/N

Where N is the number of electrode pairs. Such a device
would possess a linear phase response.

The central coupling grids consist of uniform strips of
isolated electrodes, which effectively re -direct the surface
wave to the output transducer.

The Future?

So far, SAW filters have been competing against conven-
tional IF filters and are now recognised as being economic
and technically advantageous. Already techniques are
emerging from the development laboratory which will
give even better response and cheaper filters. Parallel
sound filters, which have separate outputs for sound and
video signals are now in development. These will make
possible TV sets with Hi-Fi quality sound. Professional
SAW filters are now also being produced and these filters
are very stable and can have response shapes which are
almost impossible to produce any other way. For instance
the CATV filter from Plessey in virtually square. It has an 8
MHz bandwidth which is flat _± 0.2dB and then falls off
almost vertically to sidelobes which are lower than 55 dB
down. The filters have also made new types of pulse
compression /expansion radar possible.

Our thanks to Peter Haywood of Plessey Semicon-
ductors Ltd for his help in preparing this article and
to Mullard Ltd for additional information.
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WHAT'S
MISSING ?

All E71 T -Shirt of course,

Our little lady is perfectly
intact thank you' We took 11,
T -Shirt away lust to show yet,
how lost you d be without
one

(Al least that's what we
told her anyway I

After all they are printed back
& front on high quality cotton -
Hack logo on red background -
nuri cost a mere E2 00 all inc

Orders to
ETISHIRTS
25 27 OXFORD ST
LONDON W I 1RF

Please specify size - S M or L
and allow 14 days for delivery

TRANSFORMERS
Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

Minimum & Sub Miniature
Milli- Ref. Price
amps No. £ P&P

Volts
3-0-3
0.6. 0.6
9-0-9
0 9, 0.9
0-8-9, 0-8-9
0-8-9, 0-8-9

200 238 2.25
1A 1A 2122.65
100 131.95
330 330 235 1.80
500 500 207 2.40
1A 1A 2083.50

0-15. 0-15 200 200 236 1.80
0-20, 0-20 300 300 214 2.40
20-12-0-12-20 700(DC) 221 3.15
0-15-20, 0-15-20 1A 1A 206 4.25
0-15-27, 0-15-27 500 500 203 3.70
0-15-27, 0-15.27 1A 1A 204 5.75

12 AND/OR 24 VOLT
Pri 220-240 Volts

12V
05 0.25
1.0 0.5
2 1

4 2
6 3
8 4
10 5

12 6
16 8
20 10
30 15
60 30

Amps Price

24V Ref.
111
213

71
18
70

108
72

116
17

115
187
226

30 VOLT (Pr, 220-240V)
Sec 0-12-15-20-24-30V

Amps
05
10
2.0
30
4.0
50
60
80

100

Ref.
No.
112

79
3

20
21
51

117
88
89

1.95
2.40
2.90
3.70
5.25
7.10
7.90
8.50

10.50
13.50
16.50
33.00

Price

2.50
3.25
5.25
5.95
6.25
9.25

10.75
14.00
16.25

60
65
60
60
65
65
60
80
80
95
80
95

P& P
65
80
BO
80
85

1 10
110
1 10
1 20
1 40
1 40
1 70

P& P
80
80
95

1.10
1 10
1 10
1.10
1 40

n

50 VOLT (Pr, 220.240V)
Sec 0 19 25 33 40 50V

Ref. Price
Amps No.

0.5 102 3.25
1.0 103 4.25
2.0 104 6.95
3.0 105 8.25
4.0 106 10.50
6.0 107 14.75

19.85
10.0 119 23.
60 VOLT (Pn 220-240)
Sec 0-24-30-40-48-60

Ref. Price
Amps No. E

0.5 124 3.50
1 0 126 5.25
20 127 7.20
3.0 125 10.75
4.0 123 12.00
5.0 40 13.80
6.0 120 17.25

AUTO TRANSFORMERS
Inputr Output Tapped 0 115 210-240V
VA Ref. Price
(Watts) No. £ P&P

20 113 2.30 80
75 64 3.75 80

150 4 5.25 95
Input /Output Tapped
0-115 210-220-240V
300 53 8.85 1 10
500 67 10.50 1.40
1000 84 18.25 1 50
Also 1000/2000/3000VA
MAINS ISOLATING (Centre
Screened)
Pri 120/240V
Sec 120/240V
VA Ref. Price
(Watts) No. E

60 149 6.25
100 150 7.25
200 151 10.75
250 152 12.95
350 153 15.95
1000 156 36.75

P&P
80
95

1 10
1.10
1 20
1 40
1 60
2.10

P& P
80

95
1 10

1 20
1 40
1 50
1.50

Tapped

P&P
95

1 20
1 20
1 40
1 50
3 10

Please add VAT at 8%
Barclaycard and Access facilities

available
Trade and Education Welcome

BAYDIS
la William Street
Herne Bay. Kent
Herne Bay 64586

KEY:
1: The bit of chocolate you thought you'd leave

for later.

2: Coffee stains (instant).

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

4: Rough calculations for your new combined egg
timer/laser cannon project.

5: ETI makes a fair soldering iron stand.

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

WHAT A BIND!

Half our orders for binders are repeats: we think
that says a lot for their quality. At £3.00 all inc. you
get a great deal of peace of mind too!

ETI Binders
25-27 Oxford Street,
London W1R 1RF.
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56 -STATION ASCII KEYBOARD
NOW IN STOCK ASCII KEYBOARD MODEL KB756

KB756 mounted on PCB

ONL Y £49.50
(mail order total £55.081

KB756MF including metal mounting
frame for extra rigidity,

ONL Y £55.00 (mail order total £61.02)

'SELF -SCAN ALPHANUMERIC
PANEL DISPLAY

16/18 position display dimensions 814" x 2 Y."
with 64 character raper- x 13/4". Supplied with
toire, 5 x 7 dot matrix. In- full technical data. Price
put 6 -bit BCD -code. 055.00 + 75p P&P + 8%
power requirements VAT (Mail order total
+ 5v, -12v. Character size E60.211.

0.40" x 0.28" Overall

Optional Extras:

KB15P Edge Connector
KB701 Plastic Enclosure
KB702 Steel Enclosure
KB710 Numeric Pad
KB2376 Spare ROM Encoder

SEALECTRO PATCH
BOARDS
Programme boards
for switching and
interconnecting
input/output
circuits. 11 x 20
XY matrix. Inter-
connection is by
means of shorting,
skip and
component holding
pins (not supplied).
Dimensions:
7'h" x 5%" x 1"

PRICE:
£12.50
(mail order total £14.58)

NEW
KEYTOP/
KEYSWITCH
KITS Pack °f 56keyswitches
plus 56 keytops comprising
standard ASCII character
set. Ideal as basis for self -
build keyboard projects.

BRAND NEW SURPLUS

PRICE: £15.00
(mail order total [17.281

We also specialiSe in: DEC minis -POPS and PDP11 processors, add-on memory,
peripherals and spares. Hard copy terminals -ASR 33 and K SR 33 Teletypes. Data

Dynamics 390, Texas Silent 700. Send for complete lists.

ELECTRONIC BROKERS LTD.I =NI 49-53 Pancras Road, London NW1 2QB.
Tel: 01-837 7781. Telex: 298694.

Mail Order
Total

£ 3.25 £ 4.05
£12.50 £14.31
£25.00 £28.62

8.00 £ 9.18
£12.50 £14.04

Reconditioned

VISUAL DISPLAY UNIT
* Teletype Compatible
* 12" Diagonal Screen
* TTY Format Keyboard
* 12 lines of 80 characters
* 64 ASCII Character Set
* 5 x 7 Dot Matrix
* Switch -selectable

Transmission Speeds up
to 9600 baud

* Switch -selectable Parity
* Standard CCITT V.24 Interface

MODEL H-1000 PRICE £350
Also available: -
Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 characters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request

+ carriage
and VAT

ZENER DIODES (400mW)
2.70 to 330

VERO BOARDS 10.1" Copper)
2.5" x 5"
3.75" x 5"RESISTORS CA watt64p
10 elms to 1 Wm

)

PRESETS pierizonlall
100 dim le 1 AMA

POTENTIOMETERS Icarbon)
I Lokm la 2 Malmo log/linear
5 Kali. to 1 Weiss log with switch

CERAMIC CAP (505)
22pF to 501100pf

POLYESTER CAP (250V1

.01..015..022. 033 .047 068 1 of

.15..22. 33 uf

.47..66 if
1 uF

2.2 if

B p

51p
60p

1P

5P ,

22p
50p

3P

5p
6p

12p
15p
20p

STUFF-
BRIDGE
RECTIFIERS

22p
1A/100V 24p
IA/2000 27p
10/4000 32p
24/500 34p
20/1000 35p
24/2000 44p
211/4009 40p
DIODES
BY127 10p
0647 Op
0A91 01)
06200 69
00202 9P
1114148

Sp
10916 1I
104001

4P164002 p
104003 5P
164004 OP
164005 7p
104006

CA3054
CA3060
C031406
LM30160
1.1630811

1.1638011`
103811
NE555
NE556
TaA6414111

180800
TBA610

TTL
7400
7401
7402
7403
7404
7405

7406
7407
7488

110p
70p
51p
20p
$4p
610
120p
25p
60p

200p

70p
100p

1 OP
10p
1 Op
1 Op
12p
12p
24p
24p
12p

AT KNOCK-DOWNQUALITY
454 l2p 74181

74707468

14p 74182

i

24p 74190
7472 24p 74191
7473 25p 74192
7474 22p 74193
' 25p 74194
7476 2 5p 74195
7480 3Sp 74196

7486
60 74197
24p 74190

7490 25p 74199
7491 40p
7492 26p CINOS
7493 25p 4000
7494 45p 4001
7495 44p 4002
7496 40p 4006
7497 120p 4007
74100 60p 4008
74105 40p 4009
74107 25p 4010
14109 30p 4011
74110 46p 4012

100p
45p
70p
70p
45p
60p
55p
SOp
SOp
50p

100p
90p

12p
12p
12p
61Ip
14
64p
25p
35p
12p
12p

4072 12p
4073 16p
4081 14p
4082 14P
4086 60p
4510 60p
4511 70P
4516
4518 65p
4520
4528

65
55p

TRANSISTORS
ACI26 I 7pA7 17p8C128Cl2

17p
125/176
MP 42p
ACI41 24p
0C142 lop
05151 22p
AC153 22p
AC176 16p
ACI87 23p

20p
16p
20p
20p
20p
20p

Op
Op
Op
Op

93p
1$p
14p
26p
22p
lip
Illp
16p
22p
20p
32p
20p
27p
20p

TIP41A
TIP424
TIP2955
TIP3055
ZTX108
212109
ITX300
ZTX500
20706
201131
201132
261302
251304
201305
201306
261308
261613
201711
261693
202217
202219
202369
262484
202905

60p
60p
65p
55p
12p
12p
14p
16p
1 Op

2 3p
24p
38p
50p
40p
38p
50p
18p
20p
25p
24p
21p
I 5p
111p

22p

0C170 Sp
BC 171 8p
BC172 8p
BC173 Op
ac182 Op
6o183 Op
BC104 9p
BC106 19p
BC167 19p
BC207

lopBC212 p

BC213 10p
BC214 10p
BC237 15p
BC238 15p
BC301 25p
BC303 25p
BC328 16p
6C338 1 6p
BC547 II p
BC5411 11p
BC549 1 1 p
BC557 I 1 p
BCY30 60p

BF 180
6E181
BF182
BF 183
BF184
5E105
BF194
BF 196
BF 197
IlF198
BF200
BF224
BF257
BF258
BF259
BFR39
BFR40
BF079
BFR00
BFX29
BF030
BFX115
BF086
BFX117

ELECTROLYTIC CAP 125V)

1 ii Is 47 uF 6.,9
66 uF. 100 if

OpO104007 P
105400 1 3p
165401

7409

7410
7411

12p
I 2p
I 5p

74116
74121
74122

7 5p
25p
93p

4013
4014
4015

90p
60p
50

ACIBB 20p
09149 65p
40161 35P

65134 66p
BCY59 16p
BCY70 1 4

FIFY50
BF951
BFY53

I So
I 5p
1 7p

202906
202907
202926

I 9p
20p
I Op

150 ii
i'ill
i.

220 uf ',.

.14p
165402 150
105404 20p

7412
7413

7414

15p
25p

74123
74125

40p
35p

4016
4017

30p
50p

00162 35P
AF114 23p

BCY71 lip
00115 309

00019
116X20

20p
lip

203053
263054

I 5p
sop

331:Id 1 1p
VOLTAGE

45p 74126 35p 4018 55p AF110 30p BDI21 70p 611205 130p 263055 5 Op
470 a 14p 7416 24p 74132 45p 4019 40p AFI25 22p BDI23 60p 60208 150p 203702 Bp
1000 Ili 22p REGULATORS 7417 24p 74141 50p 4020 50p AF 1 26 22P B0124 7 7p 0C25 76p 203703 Bp320N-05 40p 7420 1 2p 74142 1(10p 4021 60p AFI27 22p 6D131 35p 0c29 66p 203704 Bp3201144 40p 7421 20p 74145 45p 4022 50p AFI39 32p 00132 35p 0C35 66p 203706 Bp
DA SOCKETS
80 10P

14*1

13
1211160P

IBM top
240 249
28 pin 211p

7805 60p
7812 6 Op
7615 60p
7818
7824 60p
7905 80p
7912 80p
7915 00p

7422
7427
7428
7430
7432
7433
7437
7438

15p
lip
25p
12p
2 Op
24p
20p
17p

74150
74151
74153
74154
74155
74156
74157
74160

6 Sp
45p
45p
50p
45p
40p
45p
55p

4023
4024
4025
4027
4026
4029
4030
4035

I 2p
45p
12p
3011
45p
50p
30p
60p

AF186 54P
AF239 40p
ASY53 33p
43954 331,
65955 33p
BC107 OP
6C108 6,P
BC109

611

60135 30p
59138 30p
00137 30p
60138 30p
B0139 30p
B0140 30p
BF115 35p
BF167 25p

0071
0072
0C114
11P29
11P30
11P31
11P32
11P33

16p
32p
42p
40p
3Sp
45p
45p
60p

203707
203710
203711
263772
203773
203866
283904
264061

Bp
Bp
O

172p
250p
54p
8p

12p40 We 40p 7910 80p 7440 12p 74161 40p 4041 571, 05113 lop 6E173 20p 11P34A 110p7924 80p 7441 46p 74162 55p 4042 Sip BC117
2,.-6 BF 178 27p 11P356 290p

LMEARS
710CN 30p

7442
7443

40P
40p

14163
74164

55p
60p

4043
4044

54p
50p

,1

85118 "P
0C140 27p

BF179 25p TIP36A 290p

OPTO/ 7411 22p 7444 60p 74165 6 Op 4047 80p BCI42 20p
DISPLAY .125" & 2' LEDs 747C-14 45p 7445 64p 74166 75p 4048 SOp BC143 20p Please add 25p for p&p

205777 50p Red 9p 748C-6 SOp 7446 50p 74173 110p 4049 25p BC147 Bp

OCP71 7 Op
ORP 12 70p

Ores, 13p
TIllel 13P

CA3011 60p
CA3018 $0p

7447
7440

50p
50p

74174
14175

Epp
50p

4050
4066

25p
35p

BC149 Bp
BCI57 8p DELTA TECH & CO .

01704 I 00p .125" Clip 3p CA30286 85p 7450 12p 74176 50p 4069 12p BCI58 Bp
01707 100p .2" Clip Ip CA3036 I 20p 7451 12p 74177 50p 4070 I 2p BC159 BP 62 NAYLOR ROAD, LONDON, N20 OHN

CA3046 75p 7453 12p 74180 4 Op 4071 I 2p BC168 8p
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111 LIDOV 5111/11:1
How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be

sent to: ETI Book Set -vice, PO Box 79, Maidenhead, Berks. All prices include P&P.

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough E2.65
Electronic Measurement Simplified C. Hallmark £2.20
Electronics Self Taught Ashe £4.40
Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair E4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.15
Beginners Guide to Audio Sinclair £3.10

COOKBOOKS
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20
Active Filters £11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00

Video Cookbook £7.00
TTL Cookbook £7.55

M.,'4W4WiWerkeMaillMr"

..ccaldr APPLICATIONS
Advanced Applications for Pocket Calculators J. Gilheri £4.20
Build Your Own Working Robot D Heisman £3.70
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B. Weis £2.00
How To Build Proximity Detectors and Metal Locators J. Shields £3.90
How To Build Electronic Kits Cape E2.10
Linear Integrated Circuit Applications G. Clayton £5.40
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alarm Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston E3.25
110 Thyrlstor Projects Using SCRs R. M. Marston £2.95
Handbook of IC Circuit Projects Ashe £2.30
Practical Electronic Project Building Ainslie and Colwell £2.45

- AND HI -F
Audio Handbook G. King E6.50
Cassette Tape Recorders J. Earl £5.25
Solid State Colour TV Circuits G. R. Wilding E6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

.LOGIC

TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford E2.40
Working With the Oscilloscope A. Saunders E1.95
Servicing With the Oscilloscope G. King £5.60
Radio Television and Audio Test Instruments King £5.90

SERVICING

Electronic Fault Diagnosis Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King £2.95
Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50

Vol. 2: 1971-74 £8.50
FM Radio Servicing Handbook King £4.80

Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield E12.50
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streeter £3.65
110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Metes £4.00
Digital Electronic Circuits and Systems R. M. Morris E3.50
MOS Digital ICs G. Flynn E5.10 -

COMPUTING
Microprocessors and Microcomputers B. Soucek £18.80
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70
Beginners Basic Gosling E3.35

OP -AMPS
Applications of Operational Amplifiers Graeme (Burr Brown) E8.30
110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95

Experiments With Operational Amplifiers Clayton £3.40
Designing With Operational Amplifiers Burr Brown E16.65

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op -Amp Circuit Design & Applications i c.,rr £4.00

COMMUNICATIONS.

communication Systems Intro To Signals & Noise B. Carlson E7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

-THEORY

Introduction to Digital Filtering Bogner' £10.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths clifieri £6.70
Semiconductor Circuit Elements T. D. Towers E6.40
Foundations of Wireless Electronics M. G. Scroggie £4.45
Colour Television Theory Hudson £6.20

lItEFERENCir

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. w. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25
Electronic Components M. A. Colwell £2.45
Electronic Diagrams M. A. Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35
Popular Valve/Transistor Substitution Guide £2.25
Radio Valve and Semiconductor Data A. M. Bell £2.60
Master Transistor/Integrated Circuit Substitution Handbook E5.60
World Radio TV Handbook 1978 (Station Directory) £8.00
Radio, TV and Audio Technical Reference Amos £24.85
TV Technicians Bench Manual (New Ed.) Wilding E5.10

MISCELLANEOUS
Integrated Electronics 3. Milman E7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers £6.20
Practical TriaciSCR Projects for the Experimenter R. Fox E2.25
Printed Circuit Assembly Hughes & Colwell £2.45

.swreso. e -w

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands
on the right title.
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Take a
o

SO WHAT, YOLi MAY ASK, is the
advantage of an electronic dice over.
its conventional and inexpensive
plastic (solid state?) counterpart?
The answer is that, apart from
looking better (and being a better
conversation piece), the electronic
die or dice is very fast: it can be
'thrown" and read in a fraction of a
second, compared to the several
seconds needed for the mechanical
item. That enables the rateof play
of a game to be speeded up, and
consequently makes most games
more fun to play. The electric
die -dice is a particular boon to 'the
war -games enthusiast.

Our dice has a few unusual
features. It has only two
panel -mounted controls. One of
these is a two-way switch that lets.
you select either a single die or a
double die (dice) display: the
displays are naturally presented in
the conventional die format. The
other control is a push-button that
gives the roll -and -throw action.
When the button is pressed the die
are rolled and the display is blanked
out. The die are thrown and
displayed on release of the
pushbutton. Once thrown, the die
are displayed for about seven
seconds, and then black out
automatically. When using the
device, you can roll -and -throw as
fast as you like: you don't have to
wait for an autoblanking phase
between actions. The unit
consumes negligible current when
in the standby mode, so no on -off
switch is required.

The ETI die -dice is designed
around readily -available CMOS
IC's. It is the most economically
die -dice circuit that we've seelh so
far. It uses only five IC's and eight
discrete components, apart from
.the 14 LED's and 8 limiting resistors
associated with the actual display.

Construction
Not much to say here. All the
electronics, except the LEDs, are
mounted on a single PCB, so
construction should present no
problems. On our prototype we

0



;PROJECT

gamble: DOUBLE DIE
used red LEDs for the left-hand die
display, and orange for the right.
Not a good idea: the orange LEDs
aren't contrasty enough, and and
difficult to read. Our advice is use
red LEDs for both displays.

Our prototype unit is housed in a
sloping -front Verocase. The PCB is
held in place by Sellotape sticky
fixers. That's a good idea: it saves
drilling holes in the case and the
PCB.

Fig. 1. The random element in Double Die is
comparable to the mechanical version. The
table on the right was compiled from ex-
tensive practical tests and as you can see it
produces identical results to it's 'solid
state' counterpart.

Double dice odds

COMBINATION
any double number
a specified double
total of 2 or 12
total of 3 or 11
total of 4 or 10
total of 5 or 9
total of 6 or 8
seven
any two numbers

ODDS
1 in 6
1 in 36
1 in 36
1 in 18
1 in 12
1 in 9
1 in 7.2
1 in 6
1 in 18
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47k
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470R 4

R70R
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IC2a
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IC2b
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LEDS 8-14

SW1

C2
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5
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R11 R12
470R 470R

9

IC4b

8 2

6

IC4c

4 10 3

14

IC5

13
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NOTE
D1 IN4148
01 BC214L
Cl1 4093

IC2,1C4,4025
IC3,105,4017
LEDS 1-14 ARE
STANDARD 0.2"

Fig. 2. The complete circuit diagram of Double Dice, as you can see the component count is significantly lower than any previously
published design. ICs 3 and £ are 4017s arranged as divide by six, counter -dividers.

HOW IT WORKS

The circuit may be divided into three sec -7
tions; the clock -control and two identical
counter -decoder stages. IC1 handles the
control fuction and generates the clock
pulses to drive the 4017 counters IC3 and
IC5. The output from these in then decoded
to provide a conventional die display by IC2
and IC4.

When PB1 is depressed the output of
ICla goes high. This signal, inverted by
IC1c, disables IC Id as long as the switch is
closed and Ql remains off so no LEDs are
lit. During this time, C2 is charged to about
9 volts through DI and the clock oscillator
IC1b is enabled.

Clock pulses are input to IC3, a 4017
configured as a divide by 6 counter-
aecoder. This is achieved by connecting
decoded output '6' to the rest input. As the
outputs are numbered from zero, output '6'

3

goes high on the seventh clock cycle reset-
ting the counter and providing six decoded
outputs which go high sequentially. The
rest pulse generated is too short to reliably
clock the second counter IC5 so one of the
decoded outputs from IC3 is .used.

When PB1 opens, IC3 and IC5 which
have been cycling continuously will stop at
a random position as clock oscillator IC lb
is disabled. The output of IC1 a will go low
again and this signal inverted by IC1c
enables one input IC1d. The other input of
ICld will be at a high level as C2 is still
charged and so its output will go low
turning on QI and the LEDs until the
charge on C2 leaks away through R3 after
about six seconds when the LEDs will
extinguish. One or both displays will be
illuminated depending on the position of
SW1. If you wish to replace PB1 by a touch
contact, RI may be increased to 4M7.

PARTS LIST

RESISTORS (5% all 1/4 -watt)
R1
R2
R3
R4
R5. 6, 7, 8, 9, 10, 11, 12.

CAPACITORS
C1
C2

SEMICONDUCTORS
D1
Q1
ClI

IC2, IC4
IC3, IC5
LEDs 1-7 red 8-14 yellow. standard 0.2"

100k
56k
1 OM
47k
470R

470p
680n

MISCELLANEOUS
PB1 push-button SPST
SW1 SPST
P.C.B. Vero -case to suit.

IN4148
BC214L
4093
4025
4017
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pROJECTi Double Die

Fig. 3. Component overlay, note the orien-
tation of the LCs.

Fig. 4. Layout for the LED display, two are
required.

a

b

d

C

0

a

0 ANODES

Fig. 5.
Diode matrix diagram
for the LED display.

BUYLINES
There should be no problem in obtaining any of the components used in this project. The !Cs are common types
available from most electronics hobby shops.
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ambit_ international
The PW Sandbanks Metal Locator: a kit based on this recently published design for
this uniquely effective type of metal locator is available for only £35.00 + 8% VAT.
The kit closely resembles the appearance as published, except that a close fitting
injection molded housing replaces the vacuum molded electronics box - to improve
the enviromental suitability of the construction. Carriage for complete kits £1.
The New Catalogue - "Tecknowledgey Part 2"
Part 2 of the catalogue: by the time this advert reaches the press, part 2 should be on
sale. Sorry it's late, but it contains so many new and interesting things that we felt we
had to hold up production to include them. Part three by the autumn -and already
there are many new items to go in! Part one 45p, part 2 50p. (inc PP etc).
Radio ICs
TDA1062
TDA1083
TDA1090
TDA1220
HA1197W
CA3123E
TBA651
CA3089E
CA3189E

HA1137W
TBA120
TBA1205
MC135OP
MC 1330P
KB4406
uA753

HF/VHF tunerheed
One chip AM/FM rx
One chip HiFi am/fm
One chip am/fm rx
HiEl AM tuner IC
AM tuner IC
AM tuner IC
Famous FM IF system
As 3089+ deviation mute
AF preamp, adj, age 2.75
Improved S/N 3089 2.20
limiting amp+detector 0.75
high gain 1.00
aged IF preamp 1.20
synch AM/video detector 1.35
Cescode IF preamp 0.65
limiting FM preamp 1.95

1.95
1.95
3.35
1.75
1.40
1.40
1.81
1.94

Communications circuits
SD6000 DMOS RF/Mixer pair 3.75
K54412 Bel mixers, I F*agc 2.55
KB4413 AM/SSB dot. sguelch,age 2.75
KB4417 mic processor 2.55
MC3357 best thing in NBFM yet 3.12
MC1496P popular double bal mixer 1.25
Multiplex decoders + noise blanker
MC1310P popular PLL decoder 2.20
uA758 buffered 1310 2.20
CA3090AQ RCA PLL decoder 3.25
HA1196 improved PLL decoder

with stereo preamps 3.95
HA11223 l9kHz pilot cancel, low

distortion, high S/N 4.35
KB4437 r HA11223 with remote

VCO kill facility 4.55
K84438 stereo MUTING preamp

for post decoder mute 2.22
KB4423 impulse noise blanker 2.53

Discrete devices: more than ever:
BF960 800MHs/2.8d8 of mosfet1.60.
I3F961 200MHz/2.0dB of 0.80°
40822 FM RF amp 0.43.
40823 FM mixer 0.51.
40673 Famous MOSE ET 0,55.
25J49/2sK133 120v/100VV MOSPOWER

output devices 10.513.
LEDS: the best value today

3mm 5mm 2.5x5mm
Red 0.14 0.14 0.17
Green 0.18 0.16 0.20
Yellow 0.18 0.15 0.20
Orange 0.22 0.29 0.24
100 off mix, 25% discount. All are AEG first
grade types  absolutely no junk. 5mm clips
for panel mounting 0.03 each

Misc. ICs for radio/audio applications
U2378 5 LED bargraph driver 0.80.
SAS64310 4 station touch tune IC 1.48.
SAS6710 adds 4 stations to 6610 1.48
MSM5523/4 LW,MW,SW and FM digital

frequency readout plus
clock, timers, stopwatch 04.

MSM5526 LW/MW/FM DFM with
direct drive for LCD Ell 

TCA730 DC volume control 3.50
TCA740 DC tone control 3.50
TDA1028 DC input switch 3.50
TDA1029 DC mode switch 3.50

Radio and Tuner modules
We cannot really list all the details we would
like to here - but with advent of the new mark 3
tuner system, the Dorchester and matching AF
units, Ambit offers you the widest choice ever,
plus hardware and styling that matches the very
high standards we have set in this new range.

At last, DIY Hi Fi which looks as if it isn't.
That's not to say it doesn't look like HiFi - just that it doesn't look like the usual sort of
thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't
one near it. But more than that, it looks superb . A small pic here would be an insult,
so send an SAE for details on the kit that looks as if isn't. It's something else

* Exceptionally high performance - exceptionally straightforward assembly
* Baseboard and plug-in construction. Future circuit developments will readily

plug in, to keep the Mklll et the forefront of technical achievement
* Various options and module line-ups possible to enable an installment approach

to the system

and now previewing the matching 60W/channel VMOS amplifier:

* Matching both the style and design concepts of the Mklll HiFi FM tuner
* Hitachi VMOS power lets - characterized especially for HiFi applications
* Power output readily multiplied by the addition of further MOSFETs
* VU meters on the preamp - not simply dancing according to vol level

- * Backed with the usual Ambit expertise and technical capacity in audio -

The PW DorchesterLW,MW,SW,& FM stereo tuner
THE DIGITAL DORCHESTER ALL BAND TUNER

I 74.125

0 0000000000 )o "n

With styling and
dimensions to fit
in with, the rest
of AMBIT's new
range of tuner &
audio equipment.

When the new range of OKI digital frequency display ICs was announced, the original
prototype of the Dorchester had been made - but since so many of you wanted to use the
OKI frequency counterdisplay system with the Dorchester, we quickly designed a unit to
incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,
and forms a perfect match for the other units in the range. If you don't want to go to
the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023
clock module can be used instead 

The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of
you who may have missed it - it is an All Band broadcast tuner, covering LW/MW/SW
and FM stereo in 6 switched ranges. Construction is very straightforward, with all the
switching being PCB mounted - and the revolutionary TDA1090 IC used for AM/FM.

The electronics for the radio section of the Dorchester remain unchanged at £33.00,
with 12.5% VAT. The hardware package, of case, meter, PSU now costs £33.00 + 8%
with the MA1023 available for an extra £5 only.
For the fully digital version, with Ambit DFM1, the price is £56.50 + 8% VAT.

TERMS etc, CWO please, VAT on Ambit Items is generally 121/2%, except where marked
Catalogue part 1 45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits
f3. Phone Brentwood 102771 216029/227050 9arn-7pm. Callers welcome inc. Saturdays .

2 Gresham Road, Brentwood, E5501.

300w LIGHTING CONTROL KITS TRIAC BARGAINS
TI3300K Touch Dimmer.
Dimming and on/off functions are controlled
by touch. Features include:
* No mains rewiring
* Switches on to preset

brightness
* Can be switched and

dimmed from many
locations using TDE/K
kit making 2 -way
switching easy.

**PRICE TD300K £8.99
TDE/K £1.50

Special Offer 10% Amount on any 4 lighting
control kits.
TSD300KTOUCHSWITCH & DIMMER combined.

One touch -plate for on/off. Small knob controls
brightness. £5.50.

TS300K TOUCHSWITCH. Two touchplates ON/
OFF. £4.30.

TSA300K AUTOMATIC. One touchplate. Preset
time delay off. E4.30.

10300K LIGHTDIMMER. E3.00.

DIGITAL VOLTMETER
THERMOMETER KIT

Based on the 7106 single IC 31/2 digit DVM the
kit contains a PCB, res-
istors, capacitors, pre-
sets, IC and 0.5' liquid
crystal display. Com-
ponents are also in-
cluded to enable the
basic DVM kit to be
modified to a Digital
Thermometer using a
single transistor as the
sensor. ONLY £21.99

T0220 Plastic Case 400c
3A
6.5A with trigger
8A
12A
16A
20A
25A
SCR (C1060) 5A/400V
Diac

49p
8 Op
62p
70p
90p

1 6 5p
1 9 0 p
38p
18p

COMPONENTS
0.2" L.E.D.S.
Red 12p . . . (10 for £1.00)
Green or yellow 17p
DL 727 .5" display £1.50

(2 for £2.80)
LCD .5" display 31/2 digit £8.10
LDR .5" dia. 50p
555 249 (4 for 90p)
741 22p (5 for 90p)
LM3911 Temperature IC £1.00
AY -5-1224 E2.60
AY -5-1230 £4.50
ZN 1034E £1.80
ICL 7106 DVM IC E7.50
IN41301 6p*
!N 4148 4p*
BC182L 10p*
2N3819 20

MINI MAINS
TRANSFORMERS

Stands
100mA secondary

6-0-6V
9-0-9V

primary

12 -0-12V

85p
90p
95p

24 HR. CLOCK/APPLIANCE TIMER KIT
Switches any appliance of up to 1 KW on and off at preset times once a day. KIT

0.5 LED display, mains supply, display drivers.- switches, LEDs, triec complete with PCBs and full

contains AY -5-1230 Clock/Appliance Timer Is.

I- instructions £14.90
J. ICJWhite box (56x131x71mm)-drilled £2.50

undritled E2.20
Ready -built E22.50

PLEASE ADD 8% V A T (*121,%) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL ORDER ONLY

TO

T.K. ELECTRONICS IET11, 106 Studley Grange Road. London W7 2LX

Tel. 01-579 9794

OSCILLOSCOPE
FEATURES
-Response: DC to 5MHz.
- Sensitivity: 100MV to
50V/division.
- Fully calibrated time -base
circuit and automatic blank-
ing.
- 100% solid state
- utilising 13 trans-
sistors, 1 FET and 1

time -base module.
- Stabilised power supplies
sync circuits.
- Rugged construction together with
portability.
- Inexpensive - excellent value and
performance.
FULL INSTRUCTION & OPERATING MANUAL

Fine Control - Wrioblo beret. slops -inthlos lido saw
redrew 'outdo
BloMnq - UMW oo all rooms

SYNCHRONISATION
Selection Mosul Istormal
Synchronisation Level - Cullom tree 'mottos to

POWER SUPPLY
Input Voltage 115/22IN AC. W. II 50.60111
POW!!! Onsipation - Ill

CRT DATA
7' rand Sisals' Kph Ism

- MEMO.. IgS wItsia-750V
- FIRM roth 10 sore. elm near grolicslo

WITH FULL
INSTRUCTION MANUAL

11

046.,
specially designed

SPECIFICATIONS

and active

ELECTRICAL DATA
VERT/CAL AXIS HI

Collodi. Seadlieiit - 100N1,1ivolom
Bandwidth [between 3dllooinrsl- DC - With
Input Attenuoler-icalibrated)-9 Pop 0.1. 0.2.15

I 25 le 20 S011..lie

Input Impedance -I tenvitlat Jo Owl
Input Voltage -Mae - AWN P.?

1101112011TAL AXIS IXI

netleceon Sensitivity -0-400eq/Misith
Bandwidth [between 3d1 points] - I It -35011IU
Gain Control-testi ..... eNe se. bass Is EAT minim
Input Inmedancellhe
Input Voltage -Mee -60IN

TIME BASE
Sweep Range (callbrater)-1ClOwsscsfir is 111 sec/the

a 5 nem

FROM STOCK

£89.95
Add VAT £7.19
Carriage El 50

EXPORT AN E5.00

PHYSICAL DATA
Dimensions - I Sce PI a 29.5s MI x2k iii
Weight - 3 Ms Horst I
Stand - 2 psalms nit sal ischsel
Case - suet emir sainsllal
Colour -Lg1111.
Front Panel - Asedurl sigmas. sassy prate"

Also at 248 Tottenham Court
Road, London, W.1.

4'1=:=11
tilkilCIAVCARD

301 Edgware Road, London, W.2 ' """" " '""

IIRYNY:syOR

All mail to: Henry's Radio --
404 Edgware Rd. London W2
PHONE 1011723 1008 ENGLAND
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OSTS
C04000
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4016
4017
4018
4019
4020
4021
4022
4073
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4060
4061
4062
4063
4054
4065

Since A

electron

and am

563p
115s)
109p

53p
400p

25p
20p
20p
20p
20p
20p
20p

MBIT introd
is componen
teur electro

05
4522
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4549
4553
4554
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585

I49p
157p
102p
141p
90o
141p
125P
614p
380P
150p
110p
141p
174p
3990
440p
153p

77p
3860
117p
3880
2180
65p

530P
1590
281p
303P

25p
600p
.719p
164p
84p
630

IdOp

uced the "C)ne Stop Technology Shop" to our service, we have been pleased to see just how many users of

ti appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional

nits engineers cannot afford to waste time on anything less than perfect pedigree products.

PRICES

icromarket SLASHED
6800 series
8800P 6.50
6820P E6
6850P 2.75
6810P E4

5852 3.66
8080 vines
8080 6.30
8212 2.30

8216
8224
8228

E8255

1.95
3.50
4.78
6.25
5.40

MEMORIES
2102 11 70
2112 E3 40
2513 E7 54
4027 E5 78

7114 E10
2708 E10 55

Lleveloonwnt
MEK6800 1220
7K80 E306
AM1. Signet ics
TI.
Harris etc OA

Voltage Regs
NEw, LOW PRICES
7800 series UC T0220 package 1A all 95p
7900 series UC T0220 package 1A all fl
78MUC series T0220 package ViA all 90p
78LCP series T092 100mA all 35p

L200 up to 3A/adjustable V&A 195p

78MGT2C 'hemp adjustable volts 175p
79MGT2C 'hemp adjustable volts 175p
723C precision controller 65p

MAINS FILTERS FOR NOISE/RFI etc
1 amp in IEC connector f4.83
5 amp in 'wire in' use f3.87
NE550A 73p

LMEAR5---- OPTO 7 seg displays
BIMOS 0.43" High Efficiency HP:
CA3130E 84p LM339N 66p

LM348N 186pCA3130T 900
5082 7650 red CA

CA3140E 35p LM3900N 600 5082, 7653 red CC
CA31407 720 709HC toy 64p 5082 7560 yellow CA
CA3160E 900 709PC rill 36p 5087 7663 yellow CC '''''P
CA316OT 99p 71014C toy 650 5082 7670 green CA

Op amps 710PC chi 59p 5082. 7673 green CC

LM301 AH 670 723CN 65p 0.3- Standard HP
741CH lo5 660LN1301AN 30p 5082 7730 red CA 1741CN 8di1 270r1470

LM308H 121p"Pj

''
5082- 7740 red CC

747N 70
LM 308N

P 748CC 36ppN 0.5- Fairchild
NES3IT 12CpLm3lau 279P END500 red CC

2369 LM318N 2240 NE531N 105o FND507 red CA
150p
150p

TERM CWO pm, VAT to be dded at 8% linlandl, pp 259 per orde When ordering front the
OSTS and Ambit a single combined remittance and pp charge is sufii lent. Account details OA.

17p
17p
17p

109p
18p
80p
58p
Sep
17p
17p
55p
52p
809
800
60p
939
82p
90p
17p
76o
17p

1800
550
72p

1000
589

250p
1000
1450
200p
1209
250p
1000
1050
250P
83p
90p
85p
85p
80p

150p
1300
99p
60P
650
550
650
650
65p

1200
1360

4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4501
4502
4603
4506
4507
4508
4510
4511
4512
4513
4614
4515
4516
4517
4518
4519
4520
4521

900
20p
20p
20p
200
82p
82p

150p
500

1909
105p
372p
110p
122p
909
900
909
90p

1040
950
950
23p
91p
69p
51p
55p

2489
99p

149P
98p

206p
2600
30017
1250
3829
1039
57p
1099

2 Gresham Road, Brentwood, Essen.

TTL :Standard Ann LP Schottky
'N"LSN'

7400 13 20
7401 13 20
7402 14 20
7403 14 20
7404 14 24
7405 18 26
7406 38
7407 38

17 24
7409 17 24
7410 15 24
7411 20 24
7412 17 24
7413 30 52
7414 51 130
7415 24
7416 30
7417 30
7420 16 24
7421 29 24
7422 24 24
7423 27
7425 27
7426 36 27
7427 27 29
7428 36 32
7430 17 24
7432 25 24
7433 40 32
7437 40 24
7438 33 24
7440 17 24
7441 74
7442 70 99
7443 115
7444 112
7445 94
7446 94
7447 82
7448 56 99
7449 99
7450 17
7451 17 24
7453 17
7454 17 24

'N"LSN' 'N' LSN'
7455 35 24 74126 57 44

7460 17 74128 74

7463 74132 73 78

7470 28 74133 29
7472 28 74136 40
7473 32 74138 60
7474 27 38 74139 60
7475 38 40 74141 56
7476 37 74142 265
7478 74143 312
7480 48 74144 312
7481 86 74145 65
7482 69 74147 175
7483A 74148 109
7484 97 74150 99
7485 104 99 74151 64 84
7486 40 74153 64 54
7489 205 74154 96
7490 33 90 74155 54 110
7491 76 110 24156 80 110
7492 38 78 74157 67 55
7493 32 99 74158 60
7494 78 74159 210
7495A 65 99 74160 82 130

7496 58 120 74161 92 78

7497 185 74162 92 130
74100 119 74163 92 78

74104 63 74164 104
74105 62 74165 105
74107 32 38 74166
74109 63 38 74167 20
74110 54 74168
74111 68 74169 200
74112 88 74170 230 200
74113 38 74172 625
74114 38 74173 170
74116 198 74174 87 120
74118 83 74175 87 110
74119 119 74176 75
74120 115 74177 78

74121 25 74180 85
74122 46 74181 165 350
74123 48 74182 160
74124 74183 210
74125 38 44 74184 135

74185
74188
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74248
74249
74251
74253
74257
74258
74259
74260
74261
74266
74273
70275
74279
74283
74290
74293
74295
74298
74324
74325
74326
74327
74352
74353
74362
74365
74366
74367
74368
74373
74374
74375

SEE THE

'N"LSN'
134
275
115 92

105
105
105
95
99
85

150
160

AMBIT AD TOO'

LSN
74377 124
74378 93
74379 130
74386 37

180 74390 140
180 74395 139
187 74396 133
131 74398 180
110 74399 150
110 74445 92

74447 90
74490 140

90 74668 110
74670 24993

105
108
153
420
153
353

40
124

3152

120

90 MISCELINY
NE555 Op

NE556 78e
NE558 JEIOP
ICM7217 950p
ICM7208 1495p
ICL7106CP 
LCD DVM IC

955p
LCD DVM KIT

2480p
37, digit LCD
display 1150p
ICL7107 LED
DVM kit 2065p
ICM7216  8 digit

90
95

120
100
157
242 10MH: DFM/
247 timer E19.82

(for LED C.Cathl
SCALAR ICs
8629 150MHz
divide by 100

420p
5H90DC 780p

11C90DC 1400P
:618 .new.divide
by 100 or 10
for 120/60MHr

4509

237
100
100
7154

9

49
43
49

177
60

The ICL7216B PI is still the cheapest way to make a fug 8 digit/ 10MHt frequency counter/timer,
and with 10  nnnnn al components  display - it is also one of t e simplest. For E19.82, it takes a
lot of beating. The mains filters have been Ktonded now to in ludo a 6amp IEC version at E5.10,
and with the amount of electronic noise on the average supply (nest door's fridge, for instance) it
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more
of !Meat types, all of course are absolutely prime first quality types. And don t forgot our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours  renowned
ma the finest quality in the market. For other types of component  discrete LEDs, radio and audio
devices, tuner modules, kits etc., D. our other advertisement for more details  or send for the
AMBIT catalogue system. Part one 145p) includes details of our background 'standard' items, and
the now part two includes elf the latest introductions and developments, plus a rundown on OSTS.

LOOK!
New Self -Contained

12" Monitor for
Your Micro

Uncased - £6
+VAT

as above
but CASED £85 + VAT &

The unbeatable * Including

CROFTON 6800 MICRO
Tiny Basi

rdc
and

on boa Prom
Program mer

is probably the best - KITS -
value for money today £220

POWER SUPPLY £20 EXTRA +VAT& PIP + VAT & P/P

Crofton Electronics Ltd.
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX - Telephone: 01-8911923

Codespeed
ELECTRONIC MAIL ORDER

All full spec. devices
CLOCK LIQUID CRYSTAL DISPLAY. A high contrast (black digits on light grey background). 4
digit dock display. Supplied with edge connector for easy solder connection Digit height 0.5".
Display Nis P M., alarm on end Snooze indicators. Supplied complete with data at only 011.95.
Catalogue number 206
POLARISING FILTER MATERIAL. A lightly tinted polarising filter material. manufactured by
'Polaroid'. in 0 006" plastic film. Any We cut, from 1 sq. inch to a maximum size of 19" by 250 feet.
Our pnce - wry 2p per square inch. Catalogue number 701.
DIGITAL ALARM CLOCK MODULE. Not a kit, but a factory built module complete with half -inch
LED display. All you need add to give a fully functional clock is a miniature transformer and time
sarong switches. Sleep, snooze and alarm output. With data only E8.10. CaMlogue number 205.
HEAT SINKS. Two types available Ea -equipment but in excellent condition. Most still contain a
power transistor (condition unknown) 'Xmas tree type (92 a 66 a 35rnm) Catalogue Number 705.
20p each Rectangular type (130 a 63 a 32mm) Catalogue Number 706. SOD each. Due to the
weight of these Items. please ADD EXTRA 25p PER HEAT SINK for post and packing
DIGITAL MULTIMETER CHIP. This MM5330 d v.m. crop can be used to builds high accuracy
dv rat or panel meter Has auto polarity and over -range indication. Supplied with data and circuit.
Requires some additional circuitry. Only E3.95. Cat. Number 404.
LED CLOCK DISPLAY. A superb 24 hour LED clock display with 0.8" high digits. Display panel is
common cathode and non -multiplexed A snip at only 43.95. Cat. Number 204
S DIGIT LE.D. DISPLAY. A common cathode B digit 7 segment LE 0. display from Texas
Instruments. Multiplexed with built-in bubble magnifiers. Digit height 01 " £1.00. Cat. Number
306
CALCULATOR KEYBOARDS. Two multifunction calculator keyboards. Excellent key action. Only
41.00 the pair. Cat Number 101.
P.U.T.'e. Four MEU21 Programmable Unounction Transistors (Electrically Similar to 2N6027) Lots of
uses. long delay timers. oscillators. phiase controllers end many more. With data and usage sheet. 4
for 50p. Cat Number 402
5 DIGIT MICRO LE.D. DISPLAY. Built on top of a 16 pin dual in line package this 7 segment
display has 5 bright 0 09" high digits. Terrific value for only 75p. Cat. Number 308
10 HYBRID CIRCUITS. Now miniaturise your home produced PCB's with these 10 hybrid Circuits.
each containing 8 resistors and 8 capacitors. Useful values. 10 hybrids for 50p. Cat. Number 801.
5 DIOR LIQUID CRYSTAL DISPLAY. This calculator style L.C.D. has 0.33" high digits with R.H
decimal points and overflow indicator White digits on clear glass. With data E2.115. Catalogue
Number 302
2102 MEMORIES. Now at a new low low price. These MM2102. 1024 bit static RAM's are
offered for only 99p. Suppled with data sheet Cat number 102
CALCULATOR CHIP. An MM5725 calculator chip, offered for only E1.00 (not compatible with
ailculator keyboards offered as Cat Number 1011 Order Cat. Number 103

Untested IS111111
DEFECTIVE CALCULATORS. A production line WId calculator with lots of accessible goodies
made Detachable keyboard. display. case and PCB with approx. 25 transistors and 2 calculator
r:hips Not much wrong with some we tested. A bargain at only E2.,5k Cat Number 104.
CALCULATOR TOPS (Untested -so no guarantees). The upper half of two hand held calculator
cases with integral keyboard Ex -equipment but believed to be o k. Only 50p the pair Catalog.
Number 105

Satisfaction guaranteed or return for replacement or refund.
New Spring catalogue now available. Send medium sized s a e for your free copy.

Postage and packing please add 25p
(Overseas orders add 6001

COOESPEEIS P.O. Boa 23
34 Seefield Rood, Connor. Portsmouth. Hama.. P03 55-1
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BUY iTlY LIGHT RE801110 RT

AloRts:0101TALI,
MERSEYSIDES MICROCOMPUTER SHOP

Microdigital sell the widest range of Microcomputer
books in the Country - backed up by a return of post
service!
We accept Access and Barclaycard and welcome
telephone orders at any time of the day.

BOCIPILUDFiFT1
Microcomputer Programming.
6502 Zaks - £7.95
A superb introduction to the techniques and tricks of
programming the 6502 micro, used in the APPLE, PET.
ACORN. SYM, etc. Completely self-contained, it can be
used by the novice to learn programming, or anyone
who wants to make more effective use of the 6502.

Basic, Basic - J. Coan - £6.50 and
Advanced Basic - J. Coen - £6.00
These two books give you the complete picture of the
Basic language. Both texts begin with short, complete
programs and progress to more sophisticated problems.

Basic with Business Applications -
Lott - £8.40.
An excellent introduction to Basic for the small
businessman.

The First Book of Kim Butterfield Etal.
ad - £7.16
Games system programmes, how to expand your Kim -
essential reading for the KIM freak.

Programming Proverbs
Ledgard - £5.56
An excellent little book. The principles of good pro-
gramming with numerous examples to improve pro-
gramming style and proficiency.

The Design of Well -structured and
Correct Programs - Alagic and Arbib
- £10.24
This text, synthesizes ten years of research in top down
program design and verification of program correctness.
It shows how these techniques may be used in day to
day programming with the Pascal language.

57 Practical Programs and games in
Basic Tracton - £6.36
Programs for your APPLE, SORCERER or PET including
an excellent Star Wars game.

Computer Lib - Nelson - £5.95
The classic work on all computers big or small, it brings
the reader through the past ten years and into the next
ten years of science.

Chess Skill and Machine - Frey -
£11.84
The classic work on computer chess. Including the
intimate details of one of the World's strongest pro-
grams - Chess 4.7

How to Build a Computer Controlled
Robot - J. Loofborrow - £6.36
This book details the step by step directions for building
a computer -controlled robot named -Mike- controlled
by Kim -1 microprocessor, photographs diagrams and
tables help to direct you in the construction. "Mike"
moves under his own control avoiding all objects placed
in his way. Stops, starts and changes direction on voice
commands

Scientific and Engineering Problems
Solving with the Computer - Bennett
- £15.96
A superb book - the exercises run the gamut from
random process to the dynamics of motion, frorq entropy
in laguage to the Watergate problem, you'll discover
BASIC applications in lasers, and in the Fourier Series,
and the law(!)

All pH, ,1)k

VAT cti)(1C.,alild(,t

32

Star Ship Simulation - Garret -
£5.10
Everything you need to program the ultimate star game
complete with a control console connected to your
computer.

The First West Coast Computer Faire
- £9.56
A mine of hard to find information on such diverse
subjects as computer music, bit -slice system to
implementing high level languages.

Practical Microcomputer Program-
ming: the Z80 - Weller - £23.96
A much needed text on the techniques and tricks of
programming the Z80. Includes complete listings of
powerful Editor/Assembler and debugger.

A Guide to SC/MP Programming -
Drury - £4.00
Essential reading for the MK. 14 owner! Deals with
programming the SC/MP at a level anyone can under-
stand.

Microcomputer Problems Solving
using Pascal - Bowies - £7.84
Pascal is rapidly becoming the language of the future!
The author pioneered its implementation on a Micro-
computer and as such is uniquely qualified to write this
text. A superb book!

Pascal user Manual and Report -
Wirth - £5.52
The, officlal feforence manual of Pascal

APL -on Interactive Approach
Gilman - £9.50
An industry text on this powerful, interactive language.

SARGON - 280 Chess Program D.
and K. Spracklen - £11.96
An excellent, well documented 8K chess program, it
won the 1st microcomputer chess championship with
5/5. The book contains a source listing and quite
incredibly detailed annotation. Essential reading for
anyone planning to write their own program.

Computer Data Directory - £3.98
Hard to find information on the Stateside scene.

Small Computer Systems
Handbook - Sol Libros - £7.16
A practical introduction to the personal computer by one
of American's leading authors.

Basic and the Personal Computer
Dwyer - £10.36
An excellent introduction to the programming language
Basic as it applies to the Personal user.

Basic Computer Games - Ahl £5.50
102 Games for your APPLE, SORCERER or PET
complete with listing and sample runs.

Games Playing with Basic
D. Spencer - £5.56
In game playing with Basic the author writes in a non
technical style allowing almost everyone to understand
computerised game playing. He includes the rules of
each game, how each game works, illustrative
flowcharts, and diagrams, and the output produced by
each program.

Game Playing with Computers
D. Spencer - £13.56
Sharpen your programming skills with this collection of
over 70 games, puzzles and mathematical recreations.
The book includes over 25 game playing programmes.

The Cheap Video -cook book
D. Lancaster - £5.10
Techniques of cheap video with complete hardware
designs and debugged software for a 7 chip V.D.U.

TIF Workbooks 1-5 for PET
The information commodore does not tell you. Abso-
lutely essential for the PET owner.
1. Getting started with your PET. £3.00
2. PET strings and arrows £3.00
3. PET graphics E3.00
4. PET cassette £3.00
5. PET miscellaneous
The best of Byte Vol. 1
Reprints from the first year of Byte magazine -
hardware reviews, hardware designs, and 'how to do it',
software.

What to do after you hit return -
£7.00
PCC's first book of computer games in BASIC.

The best of Micro Vol. 1 - £6.95
Reprints of the first six issues from MICRO: The 6502
journal.
Hard to find information on
KIM
PET
APPLE
AIM - 65, etc.

Phone in your
Access/Barclaycard

Number on
051.236-0707
or complete
this order
form

PLEASE
SEND ME:

I tlf.'7\47;54

OPENING HOURS: 9130 Monday to Sa today.
Friendly. export stall &trays
on hand'

MIMI fi IM MN MIN
I ENCLOSE:
CHEQUE/POSTAL ORDER NO.

BARCLAYCARD NO.

ACCESS CARD NO.

NAME

ADDRESS

COMPLETE AND POST TO
ETI

MICRODIGITAL LTD. lEiPrglijt,-,T.F., sal", TO51.236 0707 II
II MIN MN INN NM MN I= NM 1111M MIN NMI MN =II MIN
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ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers
1445171 and 1445172).

PARTS LIST
Shown below is the listing for
the last year's ETIPRINTS.

003 Race Track Game
Hammer Throw
Freezer Alarm

004 Metal Locator Mk II
Ultrasonic Tx/ Rx
5 Watt Stereo Amp (modified)
Metronome
Shutter Time

005 Op -Amp Supply
Frequency Shifter
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters
PSU.
555 Boards (twice

007 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank Battle
Helping Hand

009 AM/FM Radio
Bridge Oscillator
CMOS Stars & Dots

Jan 78
Jan 78
Dec 77

Feb 78
Feb 78
Jan 77
Feb 78 011
Feb 78

Mar 78

"Electronics
Tomorrow -

May 78
May 78
May 78
April 78

May 78

June 78

010 Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PCBs)

Earlier sheets are available,
ring Tim Salmon for details.

016 Stac Timer
Project Xhatch Gen
Book Wheel of Fortune
Six

012 Disco Lightshow
Stereo Simulator
Digital Thermometer

013 Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

015 UFO Detector
Torch Finder (twice)
Etiwet (twice)

Project
Book
Six

Project
Book
Six

Book
Six

Project
Book

Six

July 78
July 78
Aug 78

017 Complex Sound Gen
Tele Bell Extender
Power Bulge

018 RF Power Meter
Proximity Switch
Audio Oscillator (2)

019 Car Alarm (2)
Wine Temp (2)
Curve Tracer

020 Digital Tacho
Module
Digital Dial

021 Tape Slide Synch
Tape Noise Limiter
Light Tacho

022 Logic Trigger
Power Meter
Headlight Delay (x2)

Sept 78

Oct 78

Oct 78
Oct 78
Nov 78

Dec 78
Dec 78
Dec 78

Jan 79
Jan 79
Jan 79

Feb 79

NOW IT WORKS
Lay down the ET/PR/NT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there's even a 'repair kit' on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P 0 (payable to ETI Magazine) to

ETI PRINT, ETI MAGAZINE
25/27 OXFORD STREET, LONDON W1 R 1 RF

75
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Microcomputers from the world's largest
full -line manufacturer

Abacus
Computers Limited
62 New Cavendish Street
London W1Tel: 01-580 8841

The Byte Shop Ltd
426-428 Cranbrook Road,
Gants Hill, Ilford, Essex
Tel: 01-5181414

Calderbrook
Technical Services
1 Higher Calderbrook

The C2 -4P
Mini Floppy
20K RAM
Basic + Assembler
Personal, Games, Small
Business & Educational Disks
90K Mini Floppy Storage
Printer Interface
OS 65D V.30 Operating System
International Distributors:
American Data -Home and
Office Computer,
1030 -15th Street,N.VV., Suite 300,

Washington, D.C., 20005
Tel: (202) 466-6612
Telex 64405

See your nearest auth-
orised dealer for full
price list and
catalogue, of
Challenger 1, II, III,
series.

 *V

Littleborough Lancs
Tel: (0706) 79332

COMP Computer
Components
14 Station Road
New Barnet Herts EN51QW
Tel: 01-441 2922

Linn Products
235 Drakemire Drive
Castlemilk Glasgow
G45 95Z Scotland
Tel: 041-634 3860

Mutek
Quarry Hill, Box Corsham
Wiltshire SN14 9HT
Tel: 0225-743289

Thames Personal
Computers
13 Wilmot Way Camberley
Surrey Tel: 0276-27860

U Microcomputers
PO Box 24 Northwich
Cheshire CW81RS
Tel: 0606-75627



FEATURE

HOW IT WORKS

AM & FM RADIO
Gordon King manages to dispel! a few rumours about a very widely misunderstood
subject, Radio. Such diverse subjects as Varicap Tuning and Stereo FM are clearly
explained.

OF THE TWO sound broadcasting systems the AM
(amplitude modulation) system is capable of far greater
range of reception than the FM (frequency modulation)
system. This has nothing to do with the type of the
modulation but is related to the carrier frequencies
involved. FM sound radio uses a part of the VHF (very
high frequency) spectrum called Band II and covering
approximately 88 to 108 MHz, though all of this is not yet,
used in the UK specifically for entertainment radio.

AM radio broadcasting occupies the long, medium and
short wavebands which range respectively from about 50
kHz (6,000 metres) to 600 kHz (500 metres), 600 kHz to
1.5 MHz (200 metres), and 1.5 MHz to 300 MHz (1
metre). Conversion from frequency to wavelength merely
involves dividing the propagation velocity (virtually 300
metres per microsecond) by the frequency, or from
wavelength to frequency by dividing the velocity by the
wavelength.

With increasing carrier frequency the waves tend more
closely to follow the laws of light, and at VHF they
emanate from the top of the transmitting aerial in rather
the same way as light is radiated from the top of a
lighthouse. They are less affected by obstructions,
though, and are more prone to diffraction and refraction
than light which to some extent allows them to pass round
obstacles and penetrate walls, etc, but this accommoda-
tion is diminished at even higher frequencies. The recep-
tion distance of VHF waves, therefore, is limited to a little
in advance of the 'line of sight' distance between the
transmitting and receiving aerials, the extra being pro-
vided by atmospheric refraction and diffraction round the
curved Earth.

On Reflection
However, VHF waves are less reflected back to Earth by
the ionosphere, and most wave energy skyward -bound
penetrates the ionosphere and vanishes into space -
which is just as well for space communications! At the
lower AM broadcast frequencies the ionosphere acts more
like a 'mirror' to the signals, which not only prevents them
getting into space but it also reflects them back to Earth
over ranges far in advance of the 'line of sight' distance.
World-wide reception is thus possible by the waves
undergoing a number of 'hops' between ionosphere and
Earth.

At certain frequencies ionospheric reflection is en-
hanced as night falls which means that signals well
outside the basic reception range appear and are likely to
cause interference with the signals from wanted local

CONSTANT FREQUENCY fc
r r -

r

SINGLE-TONE
AUDIO fm

CONSTANT
AMPLITUDE

CONSTANT FREQUENCY MODULATION
CARRIER COMPONENT ENVELOPE

11111 11Ti CHANGING

IMAM AMPLITUDE

CHANGING FREQUENCY
CARRIER (CHANGE =fd)

CONSTANT
AMPLITUDE

Fig. 1. Impressions of modulation (not to scale). (a) carrier wave,
(b) single -tone modulation signal, (c) AM waveform, and (d) FM
waveform.

stations. To some extent this is avoided by an internatio-
nal agreement of wavelength spacing; but because there
are so many medium -frequency stations to take account
of the spacings cannot be very wide, so to reduce the
effect of interference the bandwidth of AM receivers is
restricted, as this attenuates or deletes the higher -order
sidebands the quality of the reception is impaired. This is
not necessary at FM because the stations can be
adequately separated in Band II without the fear of distant
stations producing signals which could interfere with
those of the wanted signals. Moreover, FM has a far better
immunity than AM so far as this sort of interference is
concerned.

The FM system, therefore, is capable of far better audio
quality than the AM system as it is currently exploited. It
also carries an additional channel of information for stereo
reproduction and is thus a 'hi-fi' broadcasting system as
will be explained.
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Fig. 2. AM and FM sidebands based on 1 5kHz f . (a) two pairs
only of AM sidebands, and (b) multiple pairs of'FM sidebands
based on modulation index of 5 (e.g., f. 1 5kH z and Fa ± 75kH z).
These diagrams show that to accommodate all the significant
pairs of sidebands an FM receiver requires 8 times more
bandwidth than an AM receiver.

15kHz

SIDEBAND
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etc.

1
5
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7

Sidebands
Audio information at AM is carried by the carrier wave
being caused to change in amplitude in sympathy with the
sound. The stronger the sound, the greater the amplitude
change; and the higher the audio frequency the faster the
rate of amplitude change.

At FM it is the frequency of the carrier that is altered in
sympathy with the sound. The stronger the sound, the
greater the frequency change; and the higher the audio
frequency the faster the rate of frequency change.

It is always instructive to look at a carrier wave
modulated by a single -tone audio signal, as in Fig. 1,
where at (a) we have the carrier, at (b) the modulation
tone, at (c) the resulting AM signal and at (d) the resulting
FM signal (not drawn to scale, of course!).

100% AM occurs when the carrier amplitude dissolves
to zero at the troughs of the modulation envelope. If the
modulation level is increased beyond this point very
severe distortion sets in owing to the carrier holding at
zero for a period of time. With FM sound broadcasting
100% modulation is said to occur when the change in
carrier frequency is ± 75 kHz on audio signal peaks. This
is called the deviation frequency (id). It is noteworthy that
with 625 -line TV sound, which is also FM, fd is ± 50 kHz
for 100% modulation. With stereo the total fd includes
both the mono and stereo information, the latter occu-
pying approximately 10% of fd, so that approximately
± 67.5 kHz is available for the mono part.

Modulation
When a carrier wave (fc) is modulated sideband signals
corresponding to every component frequency of the
modulation signal (fm) result. With AM and a pure single -
tone fm upper and lower sidebands at fc-fm and fc+fm
occur, as shown at (a) in Fig. 2. With FM the resulting
sideband structure per pure single -tone of fm is far more
complicated, as shown at (b). At 100% AM each of the
sidebands is 50% greater in amplitude than that of the
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240kHz

UPPER
SIDEBAND

fc-fm fc

H
30kHz

CARRIER

fc+fm

15kHz

LOWER
SIDEBAND

unmodulated carrier; but with FM fd as well as fm deter-
mine both the amplitude and number of the sidebands.
Ratio fd/fm is the modulation index which has a value of
five at full deviation by the top audio frequency (1 5 kHz).

Fig. 2 (b) shows that FM yields a sideband structure
which spreads out either side of the carrier over a far
greater spectrum than AM, and for the least distortion all
sideband pairs above 1% amplitude must be accommo-
dated by the receiver. The multiple sidebands result from
the change from sinusoidal form of the carrier as its
frequency is changed by fm, and Bessel functions are used
to determine the sideband amplitudes and frequencies for
any modulation index. It is not proposed to become
involved, in the deep mathematics of this, but it can be so
proved that for top quality mono the bandwidth require-
ment is about 240 kHz, and a little greater than this for the
best stereo.

Assuming a top modulation frequency of 15 kHz at
AM, the total bandwidth requirement is a mere 30 kHz,
some 8 times less than for FM. Sadly, 30 kHz spacing
between stations just cannot be accommodated in the
highly congested medium -frequency scene, and to avoid
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CERAMIC
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TO DETECTOR

adjacent station interference the receiver bandwidth
needs to be curtailed to 7 or 8 kHz at best with a
consequent attenuation of the upper audio frequencies.

The Capture Effect
With FM channel spacing is 200 kHz (there is much more
elbow room at VHF), and local station groups use far
greater spacings between transmitters (2.2 MHz) so there
is very little danger of interference. Moreover, FM exhibits
what is called the capture effect which itself avoids
interference provided the wanted signal is a little stronger
than the unwanted one, even when the two stations have
the same frequency! This results from the insensitivity of
an FM receiver to amplitude variations of the carrier.
When two signals interact one tends to amplitude
modulate the other, which means that on AM the wanted
signal needs to be very much stronger than the interfering
one to give the same interference immunity as FM.

Receiver Requirements
From Fig. 2 it is dramatically apparent that an FM receiver
requires much more bandwidth than an AM counterpart
to do full justice to the high quality audio signal. The
bandwidth needs to be reasonably phase -linear to ensure
the least distortion at high modulation index and for the
best stereo performance (channel separation, distortion,
etc). Latter-day creations employ phase -linear quartz,
ceramic and surface -wave acoustical filters to achieve
these requirements, as distinct from the earlier LC trans-
former couplings, as shown in Fig. 3.

To help maintain a high S/ N (signal-to-noise) ratio the
VHF front-end must employ low noise -figure transistors,
especially for the RF (radio -frequency) amplifier, and have
a good coupling match to the VHF aerial. Most of the

AERIAL
INPUT

fc

/

GANGED TUNING
(VARIABLE)

RF AMP

AMPLIFIED fc fo-fc=10.7MHz

MIXER

LOCA
OSCILLATOR

at*

Fig. 3. Requirements of FM IF channel. (a) idealised amplitude
response over 240kHz passband having sharply falling side
skirts, (b) phase linearity within the passband, and (c) the type of
circuit from which these requirements are closely approximated.

selectivity and response tailoring is undertaken in the IF
(intermediate -frequency) channel at the standard IF of
10.7 MHz. Even so, a reasonable degree of front-end
selectivity is desirable to restrict the amplitude of off -tune
VHF signals arriving at the mixer from the aerial. A
multiplicity of fairly strong signals here can generate
intermodulation products of the 3rd -order variety and
hence produce spuriae which might detract from the
quality of the wanted signal. RFIM (radio -frequency
intermodulation) immunity is achieved by using two or
more variable -tuned circuits between the aerial and mixer
and VHF transistors of good linearity (e.g., bipolars
running at fairly high emitter current or FETs).

One important aspect of 3rd -order RFIM lies in the
production of an interfering signal of f2-1-f4-f3where f2, f3
and f4 correspond to Radios 2, 3 and 4. This interfering
signal lies in the f3 transmission and is perturbed by the
modulation of any of the three transmissions. In bad cases
of this interference (stemming from a receiver with a poor
RFIM performance) the only solution lies in attenuating
the aerial signal.

Most front -ends use an RF amplifier followed by the
mixer which may generate its own local oscillator signal
(f.) or call for a separate oscillator stage. Whatever the
arrangement, the mixer receives fc and fo and thus delivers
fo±fc. The vast majority of FM front -ends use an %equal to
fc-1-IF, the IF thus corresponding to f.-f., and it is this
signal only which is accepted by the IF channel, as shown
in Fig. 4.

Thus, if the aerial signal is, say, Radio 2 from Wrotham
at 89.1 MHz, the local oscillator will be 10.7 MHz above
this at 99.8 MHz, so that 99.8-89.1 equals the 10.7 MHz
IF. Both additive and multiplicative mixing are used, the
former generally when the mixer has just one input port,

TO IF
CHANNEL

FIXED-TUNED
TO 10.7MHz

Fig. 4. FM front-end with RF amplifier using two variable -tuned
circuits between aerial and mixer. The RF and mixer input
circuits are tuned in step while the ganged oscillator tuning
tunes over Band II so that the oscillator frequency is always
10.7MHz above the carrier frequency. Accurate tracking is
essential to avoid a decrease in sensitivity over the tuning range.
Some receivers have double bandpass tuning between the RF
amplifier and mixing for further improvement in front-end
selectivity.
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and the latter when there are two inputs, such as with a
dual -gate FET as shown in Fig. 5. This sort of FET (MOS)
may also be used for the RF amplifier, with one gate
accepting fo and the other an AGC (automatic gain control)
bias via an amplifier as shown in Fig. 6.

Varicap Tuning
Some contemporary receivers, especially of European
origin, use varicaps (e.g., capacitor diodes) instead of a
mechanical tuning gang. The bandpass section in front of
the mixer in Fig. 5 is tuned in this way. The varicaps are
diode pairs arranged to neutralise non -linearity which,
when biased for reverse conduction, exhibit capacitance
of value which decreases as the reverse bias is increased.
For continuously variable tuning, therefore, it is necessary
merely to bias the diodes together from a potentiometer
which is mechanically coupled to the tuning system. To
eliminate capacitance change and hence tuning drift the
tuning voltage is derived from a stablizer or regulator. The
scheme also lends itself to press -button station selection.

Also in Fig. 5 the IF signal is filtered out by a
capacitively coupled circuit. The 330 ohm resistor

fc INPUT0-0-t

38

fc

470p

470k

180k AGC
AMP 270k

GANGED fc TUNING

10k
AGC
INPUT

BANDPASS
COUPLING

1

D. c)...

r
IF OUTPUT
FILTER

10p
COUPLING

I.

MATCHING TO
FOLLOWING
CERAMIC
FILTER

IF
OUTPUT

Fig. 5. Dual -gate MOSFET mixer accepting fn on one gate and f.
on the other gate. The circuit also shows varicap tuning and a
capacitively -coupled IF output filter.

matches the output to the following ceramic filter in the IF
channel, as do the input and output filter resistors in Fig.
3. Unless this matching is correct the filters fail to provide
the proper symmetry, selectivity and skirt sharpness.

Bandpass coupling at the output of the RF amplifier is
also used in Fig. 6, but the tuning here is by a ganged
mechanical capacitor.

Oscillator Stage
To avoid oscillator 'pulling' on strong carriers state -of -art
FM receivers use a local oscillator followed by a 'buffer'
stage, as shown in Fig. 7. Less elaborate models either
use a separate oscillator coupled direct to the mixer or a
self -oscillating mixer.

AM Front -Ends
Exactly the same principles apply to AM, but because fo is
that much lower the design of the front-end section is less
critical. The IF is generally around 455 kHz and, as with
FM, fo is often the IF above fo; but some models place f.
the IF below f., though this may reverse on some
wavebands.

0
+Ve

Fig. 6. Dual -gate MOSFET RF amplifier where one gate receives
f, and the other an AGC bias obtained from a bipolar amplifier.
With increase in signal strength the bias incr so that the
gain of the RF amplifier is diminished.

ELECTRONICS TODAY INTERNATIONAL - MAY 1979



INN FEATURE Radio

OSCILLATOR

OSCILLATOR
TUNING
GANGED TO
RF TUNING

10p

1n0

20p

470R

The majority of AM transistor portables employ a ferrite
rod aerial which also serves as the input tuning. Only the
more elaborate models boast an RF amplifier, and a
self -oscillating mixer is commonly adopted, as shown in
Fig. 8. Receivers with poor front-end selectivity are
relatively prone to spurious responses at frequencies
removed from the tuned frequency. A typical one is the
'image' or 'second channel" response where the IF is
produced from an input two times the IF above the tuned
frequency when the oscillator is running at the IF above
the signal frequency. For example, if the receiver is tuned
to, say, 1,000 kHz the oscillator will be running at 1,455
kHz, so an incoming signal at 1,910 kHz (two times the IF
above the tuned frequency) will heterodyne with the
oscillator signal to yield the IF in terms of 1,910-1,455.
When the front-end selectivity is sharp a signal two times
the IF away from the tuned frequency would be well
attenuated and not so likely to cause interference. An-
other is called the half -IF or 'repeat spot' response which
falls half the IF away from the tuned frequency owing to

Fig. 8. AM front-end using single bipolar transistor as a self -
oscillating mixer. The ferrite rod aerial serves as the input tuning
and may have switched windings for long and medium waves, as
also the oscillator transformer.

FERRITE
ROD
AERIAL

Fig. 7. FM local oscillator followed by
buffer stage for feeding the mixer.

the 2nd -harmonic of the oscillator heterodyning with the
2nd -harmonic of the off -tune signal from the RF stage and
producing the IF again.

IF Channels
IF channels nowadays use ICs for the gain and resonant
filters of the type already mentioned for the selectivity. FM
IF channels employ amplitude limiting ICs or ICs deliber-
ately arranged to limit above a certain signal amplitude.
Although FM detectors are essentially insensitive to
amplitude variations of the IF -converted carrier, especially
ratio detectors, additional limiting is desirable in the IF
channel further to enhance the AM rejection ratio and to
help with the capture effect. A top-flight modern FM
receiver will fail to rise in audio output level once the input
cartier at the aerial has reached the 2 to 3 microvolt level,
the effect then being a progressive improvement in S / N
ratio with increasing level of aerial input, as shown by the
curves in Fig. 9. Less exacting models will require an input
of 100 microvolts or more before full limiting occurs. The 
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action of the stereo decoder impairs the S/N ratio at the
lower signal levels, catching up with though never
reaching the mono ratio at higher inputs. There is always
an ultimate S/N ratio impairment of about 2 dB on stereo
with respect to mono owing to approximately 10% of the
available deviation being used for the stereo information
and the greater noise power bandwidth of the receiver in
stereo mode.

The FM IF channel also provides the AGC bias for the
front-end (when used), AFC control voltage (automatic
frequency correction potential derived from the FM
detector or separate discriminator for application to the
oscillator varicap to hold the carrier at the centre of the IF
passband), signal strength and tuning metering, and
inter -station muting (where the audio output is disabled
until the input reaches a predetermined level as a means
of cutting the noise when tuning between FM stations).

The most complex of FM IF channels may employ a
cascade of ICs (three or four) feeding into a bipolar
transistor which in turn drives the FM detector. Additional
ICs and bipolar transistors may be used for front-end AGC,
AFC; muting and metering. The simplest adopts a com-
plex IC, such as the CA3089E, which provides IF
amplification, limiting, FM detection and audio pream-
plification for driving the stereo decoder, as shown in Fig.
10. The device contains no fewer than 80 transister

10

AERIAL INPUT (1.1V)

20 50 100 200

Fig. 9. Limiting and mono/stereo S/N ratio curves of top-flight
hi-fi FM receiver.

integrations, and includes sections for delayed front-end
AGC, AFC, signal strength meter drive, tuning indication
and interstation muting. In the circuit the muting is
operated by S5 and the threshold level set by RV7. S4
switches the AFC on and off, while coils L10 and L1 1 are
concerned with the FM detection.

Quadrature FM Detector
The coils, in fact, are a part of a quadrature detector
circuit, which is fast finding favour in FM receivers,
facilitated by ICs, without which would demand a com-
plex of discrete components. The arrangement is based
on a 90 -deg. phase shift and synchronous detector, as
shown in Fig. 11. FM IF signal is amplified and heavily
limited, and the resulting 'clipped' signal is passed to one
input of the detector direct and to a second input via the
phase shift, which is merely an LC circuit such as L10/ 11
in Fig. 10. The detector is essentially a 'multiplier' which
combines the two inputs vectorially. Owing to the relative
phase shift and the deviating FM signal the output
consists of varying width rectangular pulses, and from
these the audio signal is obtained by low-pass filtering.

Ratio Detector
This is another very popular FM detector whose circuit is
given in Fig. 12. When the primary and secondary of the
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Fig. 11. Simplified quadrature detection.

steady-state potential across R1 is substantially unaf-
fected by faster occurring amplitude changes of IF signal
such as caused by electrical interference, etc. A value
around 200 milliseconds is a fair compromise between
poor limiting and sluggish tuning.

FM detectors generally have a bandwidth in advance of
that of the IF channel to ensure that at maximum deviation
the signal remains on the linear parts of the 'S' charac-
teristic and as an aid to the capture effect.

AM Stages
The IF channel is far simplier in AM than FM receivers.
Gain is given by a couple of bipolars or an IC and
selectivity is introduced either by two tuned transformers
or a ceramic filter (sometimes both). AM IF is around 455
kHz which, with the restricted bandwidth, makes it easier
than FM to achieve the required gain with fewer devices.

Detection is invariably accomplished by a simple diode
circuit as shown in Fig. 13. From the signal point of view
this rectifies the AM waveform so that the average value
varies in sympathy with the modulation. Subsequent
filtering deletes the IF component. The rectified DC value
of the carrier is commonly used as an AGC potential
automatically to control the gain of the IF amplifier. At the
front-end a damping diode may be used to reduce the
mixer output on very strong aerial signals. Such a diode is
shown in Fig. 8. This conducts and thus damps the IF
output when the signal level rises above the value
established by the biasing. Fig. 13 shows alternative
biasing for this diode.

The tapped primary of the IF transformer ensures that
the tuned circuit is not excessively damped by the output
resistance of the transistor. This technique is also used in
other sections as will be observed from the circuits.

FM Pre- and De -Emphasis
The S/N ratio of the FM system is further enhanced by the
application of treble boost to the modulation signal at the
transmitter (pre -emphasis) and compensating treble cut
(de -emphasis) at the receiver. These are based on a

AUDIO/MULTIPLEX
OUTPUT

Fig. 10. FM limiting and detection by CA3089E IC (see text).

0

FM IF INPUT

TERTIARY
WINDING

Fig. 12. FM Ratio detector circuit.

R1

C3
AUDIO

I OUTPU7

time -constant which is 50 microseconds UK and 75
microseconds America. It thus refers to the 'turnover'
frequency (that frequency where the boost or cut occurs)
and is equal to 1 /2rrT, where the frequency is in Hz and
the time -constant (T) in seconds, which works out to about
3,184 Hz at 50 microseconds. The ultimate rate of boost
or cut approximates 6 dB per octave (e.g., single -pole
filter). FM produces a triangular noise output because the
output from the detector is proportional to fd. Because fd
max is ± 75 kHz and f, max 15 kHz the noise content is
significantly reduced and is reduced by a further 4 dB or
so by the pre- and de -emphasis.

The de -emphasis consists of a simple RC time -constant
at the detector output in the case of mono and at the
decoder output in the case of stereo. It is not possible to
apply de -emphasis at the detector when this is followed by
a stereo decoder since the effect would be seriously to
attenuate the complex stereo multiplex signal. The net
result of the ± 75 kHz fd and the pre- de -emphasis is a
weighted S/N ratio of 75 dB or more mono and just over
70 dB stereo, depending on the noise figure and quality of
design of the receiver.

Stereo Encoding
After separate pre -emphasis of the left (L) and right (R)
audio channels at the transmitter the signals are fed to a
combined adder and subtractor (matrix) which yields L+ R
mono information and L -R stereo information. The mono
signal is passed to the transmitter in the usual way
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tuned transformer are resonated to the undeviated carrier
the two diodes conduct equally and since the diodes are
connected in series a potential is developed across R1
which charges Cl.

When the input deviates either side of its nominal
frequency the balanced phasing condition is destroyed
and the diodes fail to conduct equally. This results in
current flowing out of the circuit through the 'phasing' or
tertiary winding, and because this external current is
geared to the deviation the audio signal develops across
C2, which is fed out through C3.

An advantage of the ratio detector compared with the
Foster -Seeley detector or discriminator (which also uses
two diodes but connected back-to-back and is without the
tertiary winding) is that it yields amplitude limiting.
Provided time -constant R1 /C1 is large enough the
(allowing receivers not equipped with a stereo decoder to
work on the signal without undue loss, which is an aspect
of system compatibility), while the stereo signal is
separately processed and subsequently 'added' to the
mono signal for transmission. It is applied to an amplitude
modulator whose carrier frequency is 38 kHz but which is
suppressed so that only the lower and upper sidebands of
the stereo information remain (in practice the residual 38
kHz subcarrier accounts for no more than 1% of the
maximum deviation - e.g., less than ± 750 Hz). The
stereo information sidebands along with the mono infor-
mation are then applied to the normal VHF modulator of
the transmitter.

For the detection of suppressed carrier AM the carrier
needs to be regenerated at the receiver (in the stereo
decoder), and to facilitate this a 19 kHz pilot tone using up
approximately 9% of the maximum deviation (e.g., about
± 6.75 kHz) is also applied to the VHF modulator. The
total modulation signal thus applied to the VHF carrier has
the spectrum shown in Fig. 14. The L+ R mono signal
occupies the normal audio range from about 30 Hz to 15
kHz, next comes the 19 kHz pilot tone and then the lower
and upper stereo sidebands between which is the sup-
pressed 38 kHz sub -carrier. At no time can the total
deviation of all these signals exceed ± 75 kHz (e,g, 100%
modulation), In Fig. 14 the total modulation consists of
45% L+R mono, 22.5% L -R stereo in each sideband
(45% in all), 9% pilot tone and 1% residual subcarrier,
adding up to 100%. This condition would obtain with an

75kHz)

100

80

70

60

50

40

30

20

10

0

19kliz
PILOT
TONE

SUPPRESSED
38kHz SUBCARRIER

LOWER
SIDEBAND

L-R

10 20 30

FREQUENCY (kHz)

U
SIDEBAND

L-R

40
A

50

Fig. 14. Spectrum of multiplex signal at FM detector output on
stereo signal when one channel only is modulated. See text for
other modulation levels.

input only to one channel (e.g., L or R 1 unit and R or L
zero). With both inputs receiving the same intensity of 'in
phase' signal (e.g., stage -centre mono condition), the
stereo information would be virtually zero so that a full
90% modulation capacity would be available for the L+ R
mono information (the remaining 10% being used by the
pilot tone and residual subcarrier). With both inputs equal
but in phase opposition (a very rare happening) all the
information would be in the L -R stereo channel. Under
normal music conditions, of course, the mono and stereo
information is continuously changing, but the balance of
100% maximum is always maintained.

Stereo Decoding
The encoding system just described is based on the
Zenith -GE developments which is universally adopted.
Various schemes for decoding the signals back to the L
and R channels for reproduction have been devised, the
earlier ones using discrete components with valves and
later transistors, and the latest ones using ICs specially
developed for encoding. It is clearly outside the scope of
this article to venture back into history, but a phase lock
loop (PLL) IC decoder circuit used in many receivers is
given in Fig. 15.

Multiplex signal (of Fig. 14 spectral form) is fed to pin 1
input via Q1. Inside the IC the PLL is formed by a 76 kHz
voltage controlled oscillator (VCO), two divided -by -two
stages yielding first 38 kHz and then 19 kHz, a 19 kHz
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phase comparator, low-pass filter and DC amplifier whose
output is fed back to the VCO for control, as shown in Fig.
16

The multiplex signal is first buffered and then fed to the
phase comparator where the pilot tone component is
compared with the loop -derived 19 kHz signal. The loop is
thus locked and the 38 kHz signal from the first divider
constitutes the reclaimed subcarrier which, along with the
multiplex direct, is applied to the decoder section. This
can be regarded as an 'inverse' of the encode matrix
which, after AM demodulation, yields the L audio from
(L+R)+L-R) and the R audio from (L+ R)-(L-R). Each
output is subjected to de -emphasis before being applied
to the L and R audio amplifiers for driving the loud-
speakers.

The IC is also equipped with automatic stereo switch-
ing so that on a non -stereo signal the two outputs deliver
mono signal, and a stereo indicator switch which lights a
small bulb or light emitting diode (LED) when stereo
information (pilot tone) is detected. The circuit connec-
tions involved are shown in Fig. 15. The VCO locking is
achieved by L1 which is a 2 millihenry inductor. Audio
from each channel is 'buffered' by Q2 (same for the other
channel though not shown) and passed through a low-
pass filter for attenuating residual pilot tone and sub -
channel spuriae before arriving at the audio stages of the
receiver. Some of the very recent ICs incorporate a pilot
tone cancelling circuit so avoiding the need for low-pass
filtering and maintaining an excellent response to 15 kHz
or more.

Of course, all stereo receivers have two separate audio
channels for the L and R signals. Hi-fi receivers employ the
latest technology in this area, some models yielding 60W
per channel or more at remarkably low distortion. Less
exacting receivers have relatively simple audio stages
based on push-pull transistor pairs or hybrid power ICs.

There is no doubt that latter-day hi-fi receivers
operating from off -air stereo signals (particularly when
these correspond to 'live' transmissions) are capable of
extremely high audio quality, on par with the best of most
other programme sources. ET1
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AMPLIFIER
MODULES

Amp 14W amplifier module
Ready tested 14W at 0 /P
40 HZ to 20 KHZ. Harmonic
distortion 0-15% at -1d8
load Z 4-8 OHMS Fully
guaranteed £2.00 + 50p
P & P

MOUNTING HARDWARE
Modern professional system for mounting digital indicators.
Includes sockets and attractive front bezel with polarized
screen from 2-8 digits 0.-3 & 0-5. 1-8 digits 0-6 & 1'
Price for 0.3 & 0.5 LED E3-713 2 digit +54p per digit over 2
digit.
Price for 0.6" & 1" LED £3.88.1 digit +92p per digit over 1
digit.

+25p P&P

FRONT BEZEL

ONLY 1/2 PRICEifRfHEAD

CLOCK MODULE 605R
12 hr 60 HZ alarm clock module. AM & PM indicator
Requires only a transformer and switch to complete.

1

£8.00 + 50p P &P ....
LIQUID CRYSTAL DISPLAYS

6 Volt reflective
1654 31/2 digit for D P meters E9.00
1657 4 digit for counters. etc £9.00
1665 8 digit E13.07

I

IF AMP & STEREO
DECODER

Complete IF amplifier and
stereo decoder (CA1310EI
including LED stereo beacon
Accepts input from F E I

tuner head
£5.00 + 25p P & P

SEMICONDUCTORS
Integrated Circuits
CA1310E Stereo Decoder £1.08
CA2111AE FM -IF Amp & Detector Et .08
4000 £0.25 4020 £1.17 4041 £0.94
4001 £0.25 4021 £1.0 5 4042 £0.91
4002 £0.25 4026 £1.92 4043 El 05
4006 £1.20 4029 £1.28 4044 E1.05
4007 £0.25 4031 £2.56 4046 E1.56
4008 E1 .0 5 4032 £1.05 4047 £1 .00
4009 £0.65 4033 £1.66 4048 £0.63
4010 £0.65 4034 £2.36 4049 £0.60
4014 £1.10 4035 £1.32 4050 £0.60
4015 E1.05 4036 £2.51 4059 E5.48
4016 £0.60 4037 E 1.1 8 4066 £0.63
4017 E1.05 4038 E1.1 2 40061 E7.15
4018 E1 5
4019 £0.6.00

4039 £2.52
4040 £1.17

V.H.F. TUNING
F.E.I. FOR

. r F.M. RECEPTION
7

r Designed to be used in front of
.1' '. IF amp Provides tuning over

whole V H F band
£5.00 + 50p P & P

-

7 SEGMENT DISPLAYS
0 3"
1 737R C.A. R & LDP £0.92
1738R C.C. R. & L DP £0.921775R C.C. R.D.P.£1.08
1776R C.A. R.D.P. E1.08
1735R t UNIVERSAL £1.13
0.6"
1721R C.A. R.D.P. E1.40
1724R C.A. R.D.P E1.781726R C.C. R.D.P.E1.40
1804RCA.L.DP E1.13
1805R C.C.L.D P. £1.13
1824 7.- 1 CARDP £1.18

1 0"1720R C.A. R.D.P.E2.18
4 -DOUBLE
178OR C.C. R D P £1.99C1395
179OR C.A.R D P. £1.99

I

CONTINUITY TESTER CT2
Operating range 0.1-3.0 25mV o.c. maximum at probes
internal reference i./.151.i and 1.00 Audible tone is ommitted
when the circuit resistance under is below the present level

1

£21.56 + 50p P&P. S a.e. for leaflet.
Ex. DEMO VIDEOTONE MINIMAX II

SPEAKERS
£37.75 + El 25 P & P

r

TRANSISTORS
BC 239C General Amp to Switching 0.10
BF 273 35V RF 50 MA TO16 0.50
BFB80 SI PNP 60V 1A TO -92 0.25
ME 6102 SIPNP 45V TO -92 0.20
20704 SI NPN 30V 800 MA TO -92 0.12
C1394 PNP 45V 625 MW 0.20

PNP 45V 625 MW 0.20
8E182 £0.32 BF259 £0.29
8E183 £0.27
BF184 £0.29

BFR39 E0.27
BFR 40 £0.27

BF185 £0.29 BFR41 £0.31
8E257 £0.27 BFR 50 £0.27
BF2 58 £0.28 BFR79 £0.27

Xenon Flash Tubes
Ideal for Stroboscopes of Lighting Spec., Effects etc

NV615 £7.15 + 25p P&P
f
I

ALPHANUMERIC CONTROLLERS PLUG
Id P.C. BOARDS
A series of Plug-in Alphanumeric C R T Controller P C
Boards for most industry standard buses is available Prices
and details send S A E

ALPHANUMERIC DISPLAYS
1 704 5 x 7 (SIMILAR TIL 3051 £4.86
1 784 54" DUAL C C.R.D.P.E3.45
1785.54" DUAL C.C.R.D.P. £3.45
1057R XY MATRIX 1" £5.40

MINITRONS
3015F BM8 DG E1.08
30301 HIGH BRITE 6 E2.70

+ 25p P&P

SLIDE SWITCHES
1 Pole 2 position £0.10
2 Pole 2 position £0.12
2 Pole 3 Position £0.25

DIODES
BZY 88 2 7-36V Zener 0.10
IN 4148 High Speed Switching 0.09
IS 44 General Purpose 30V 10 ma 0.08
0A90 Germanium 30V 24ma 0.08
0A91 Germanium 100V 20ma 0.08
IN 5407 800V 3A 0.25
IN 5408 100V 3A 0.30

TOGGLE SWITCHES
Single Pole £0.76
Double Pole E0.92

i 1 51, PSI

LED LAMPS Ti & Ti 34
RED £0.13
GREEN £0.27
YELLOW E0.27 SILVERED MICA CAPACITORS

2 pf-220 uf
270 pf-820 Lit

3 for £0.22
3 for £0.48

1000 pf-1500 of 3 for £0.55
1800 pf-2200 of 3 for £0.65
2700 pf 3 for 0.75
3600 pf 3 for £1.05
4700 pf 3 for E1.25
6800 pf 3 for £1.70

:8200 pf 3 for £2.20
10000 pf 3 for £ 2.20

I

ELECTROLYTIC CAPACITORS
300 mfd 25V SINGLE ENDED £0.05
10 mfd 16V SINGLE ENDED £0.04
100 mfd 16V SINGLE ENDED £0.05
100 mfd 6 3V AXIAL £0.05
100 mfd 10V AXIAL £0.05
22 mfd 25V AXIAL £0.05

WIRE ENDED LAMPS
71

5V 60MA £0.17
12V 60MA £0.38
28V 24MA £0.81
T1 t/.
5V 60MA £0.22
12V 40MA £0.27
28V 40MA £0.33

TRANSISTOR TESTER
Tests most discrete semi conductors, only two probe
connections, in or out of circuit and identifies NPN or PNP.
Use on either side PCB and suitable for all pin spacing
£17.28 + 50p P&P. Send s.a.e. for leaflet.CERMITS TRIMMERS ALL VALUES £0.60 such

TRIMMER 10 Asst E010

i

TANTALUM CAPACITORS
2.2 of 50V £0.10 10 of 25V £0.10

.3 3 of 50V £0.10 15 of 20V £0.10
4.7 of 35V £0.10 22 of 15V £0.10
6 8 of 35V £0.10 47 of 6V £0.10

I

Ferrite Aerie's E0.25
FM -AM Aerie! Sockets £0.02

£0.10 .9 Terminal Edge Connector
10 pin Connectors £0.10
Lampholders (screw bulbs) £0.01
Plastic Mainscable clips. 10 for £0.05
3V -250V Circuit Testers E3.25
Edge Meters (unscaled) E1.62
41 DA & 41 PDA

+ 15p P&P

CERAMIC FILTER
CFS.107M (CFS 30AE101 £0.11

PANEL MOUNTING1POTS ,

100K DUAL LINEAR £0.15 Singly
47K SINGLE LINEAR
22K/25K DUAL LINEAR ,r £0.10 For Bulk

+ 15p P&P

CERAMIC CAPS
0 01 50V 10 for £0.20

4 15p P&P

E LBAR 98 CROFTON PARK ROAD, LONDON SE4 PHONE 01-690 1916 MAIL ORDER ONLY
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Back numbers
Not all back issues of ETI are available. Indeed more
are not than are! The table below shows which
copies can be obtained from our offices. Each copy
costs 60p inc p&p and please mark your envelopes
"Back Issues".

1978 1977 1976 1975 1974 1973 1972
Jan
Feb
March No!
April
May No! No!
June No!
July No!
Aug No! No!
Sept No!
Oct No!
Nov No!
Dec No!

No! No! No!
No!

No!
No!

No! No!
No!
No!
No!
No!

No! No!
No! No!

No!
No!
No!
No!

No!

No!
No!
No!
No!

No! No!
No! No!

No!
No!

No! No!
No! No!
No! No!
No! No!
No! No!

Photocopies of any article from any one issue are
available, and cost 50p regardless of nos. of pages.
Copies of series will be charged at article rate per
installment. Mark envelope "P".

Our new catalogue lists a whole range of plastic
boxeS to house all your projects. And we've got
circuit boards, accessories, module systems, and
metal cases - everything you need to give your
equipment the quality you demand. Send 25p to
cover post and packing and the catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR

Telephone Chandlers Ford 104215) 2956

14.

Iw

h

Now, complete your system!

The ultimate
range of speakers

We carry a good selection of
high quality chassis for the DIY
speaker constructor 12 or 15"
Bass speakers and Dual Concentrics.
Exponential horns from (13.77.
or ow fabulous Prism Horns which
handle a 5K 20K frequency range
in any PA system up to 100W No X
over required) and cost only E6.18.
each

Ropelights

Bulgin Octal plugs and
sockets r,ndreds of

,ger Squire s Each con rated
Perfect for you' Sound to

ur System. P552 SOCKET EC) 65
.1 PLUG Et 94

Multiway Cables
4 core 160) 59p/metre
5 core 1601 73p/metre
6 core 1601 86p/metre

/07

7efikSI°t-

Citronic MM313 Mixer
Ideal for the DIY enthusiast boilrhng up e
complete drsco system 4!6 ch mono. inc.
LED Indicators, connections via phono
sockets at rear Bargain price, including
PSU 184.24

Projectors Come and see our specrally
selected proectors from E42.12 (Squire Multi
fect 1501 to E94 50 (Tutor 11E1
plus the wrdest array of protector
attachment and enacts that you'll
ever see on continuous demonstra
tiOn

Turntables
 por a I. hns enable(

to select the best turntabies
your requirements For

example the new BSA P200
drive ONLY E28 12

Many disco accessories
All Roger Souse's shops have a service department
which carries large stocks of DISCO SPARES &
ACCESSORIES

0
1,06 \

066° ,,,
Su"' elk `

__.-- VT
e. SCV%*SI-- - 0Gt.p,S---

ALL SHOPS UI'EN TUE SAT
LATE NIGHT WED
1UP TO is

'1.

Matoa61 r 5

5630863
reN.-

TRANSISTOR* 1013/9/1036 CCM 72 .1K131091) 111 %1113 1000547 1 or I 134 50o56' /lo roar -
1.0127/1

:
11C13.119 75 150

1.0171/117
10161
MIK
1911

II 101164/94 65

35 1115 II
K 10167 23

ILO 1/173 20

4120101
.71121'33

112311

111324

170

30

6

11101Z711 120 917 1011070 110 05 503 74 modes 8111
-masa 61 AII 100115 110 prolorol pins. I.
6111421U 155 All 0101051 64 51.11.1 7400. 7410.
11/641 111 210 110 7431 I 7453 220

WO a 1171 25 118411 61 .T1AKIT1 le A20 340110 I r 5
141110

M113
175 01111 11

110 1111/4/5 21

119421

T771112 16
70

.821 5,11124 : 1111110 WOW

1[117/11 I'11118/5 9 "7755E 72
15111011401 911111 023 4,K324 111 2401 ma 3;3r

.10117/1 15 118117 10 14001/2 5 PIK Ile. .123 UMW 75 7.6
so

*9018 14 11111111 11 1114014/5 6 41 50741 1 pp 90 IN SIP 50 or 52
11147/1/1 I 1211 re 16001,7 7 12415561/IK

75  ZENERS 400m1/
°18151
15157/1/1

12 1257/1/9 26

9 18324 26

21701
111310

17

76

113 2510119 15 A25 5011 19 r 20 Tr%
AA 507010 r 0 7.1. 3.3.15. 47.6.2. 0.2.

'KIM It 11336 r 2113353 20 /5 3440111 sr 162 10 0261041127 EC II IL 211. 24 or 21
ICII2/3/4 9 '1E337 21 210051 46 .46 2610013 70 127 341050 120 orla
0117 24 045/ 35 313055 40 .A7 5111105A or 1 70 Aa 25115 44 ir 941

'112111 10 019502 II '113702.3 9 40 54,117 BD
70

'19212/3/4 9 111119/23 16 '1937045 9 4910176132 /21 501430 K
6181/3 27 ITIK III 210773 750 '910 10180147 I r *AK 1012E3702 3. 4

110307 12 '111206 150 164463 10 70 r5
.9.337 14 .111206 10 .Al2 104K112. 3 r4 A3I 10,1 rogola
11.349 10 19120I0 175 79 pre601 0.2519 60
1.:1351 10 01061 44 MIAMI 1.C.'s 613 10.1102044 crop 432 5111 11104 our

*1547/1/1 10 110 340 43 741 1101. 19 prl 61* 50 resistor. 25W. 59.
1011/1/9 4 lUE.520 43 555 4p. 27 '914 1000212 3 or 4 1011. or. 150
19115 43 0G71 113 11130111 35 10 133 501 2.511 /
111135/1/7 36 0035 71 1111303 141 91550/0301 I. 3 110 roortorg 150

PIP NM 30p VAT - room rid 1% oxcart Mom BRUM ' Mirk Fr. 12.5%. 1 apori - postage 41 c4.1 111140osalo ao1 inlorrlol

omplroul worms SAE. Nor.

K&A DISTRIBUTORS
62 &ARKIN ROAD, SYSTON, LEICESTER LEI SAE. TEL. 0533 009311

QUALITY REEL TO

REEL & CASSETTE TAPE
HEADS SOME ,TPALAAR UNIVERSAL CASSETTE

812-01
MONO PLAYBACK E1.54

812-02
MONO RECORD/PLAYBACK E3.52

824-01
STEREO PLAYBACK £322
824-02
STEREO RECORD,PLAYBACK £6.50
1324 -RP

E12-09
MONO/STEREO ERASE . .

B22-02
TWIN HALF TRACK RECORD/PLBK
C44RPS02
OUAD QUARTER TRACK REC/PLBK
C22ES02
TWIN HALF TRACK ERASE .

E1.80

E5.62

E6.14

£4.60

STEREO GLASS FERRITE REC/PLBK E11.32 MAGNETIC TAPE HEADS CATALOGUE OS PENCE

AUDIO AND 01.11 CATALOGUE 1130 PAGE FULL COLOUR/ 50 PENCE

PLEASE ENCLOSE
30p PIMP WITH
ORDER

THE MONOLITH ELECTRONICS CO. LTO. ALL PRICES
5/7 CHURCH ST., CRE1NKERNE, SOMERSET, ENGLAND. (0460) 74321 INCLUDE V.
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AMBUSH! PART 2
At last the second and final part of our very own space game Ambush. Red blood sweat
and tears have gone into the production of the game and we beleive it's all been
worthwhile. Virtually guaranteed to provide hours of excitement, not one of those
games you easily tire of. So switch it on and prepare to do battle with the forces of evil.

THE MAJOR part of the Ambush
circuitry, other than the LED displays,
is wired up on a set of three PCB's.
Considerable care should be taken
over the construction, due to the
difficulty that will occur in
trouble -shooting the circuitry if it
does not work correctly first time.
Take special care to ensure that all
diodes are fitted in the correct
polarity, and that all IC's are correctly
located.

On our prototype unit we mounted
all IC's in holders. We used
Wafercon connectors on each board,
rather than solder pins, to facilitate
the interwiring. Take great care over
the interwiring.

When it comes to fitting the LED's
for the Main Display and for the
Missile Store indicators, take the
precaution of testing each LED
individually to confirm its polarity
and functioning before finally wiring
it in place. Note that silicon diodes
D22 to D25 are mounted directly on
the Main Display matrix.

Our own Ambush game is
mounted in an attractive but rather
expensive case that we obtained from
Boss Industries. The same company
produces an 'economy' range of
similarly shaped sloping front
cabinets. We have powered our unit
from a set of eight HP2 batteries,
fitted in two 4 -section holders. Our
Attack counter is mounted on a
20mm x 60mm 0.1 inch matrix Vero
board that is epoxy -glued into
position on the front panel of the
case.

The finished AMBUSH prototype, it really does look good in its case. The staff of ETI have
had great fun over the past few weeks playing with the game. A case similar (or the same)
to ours is highly recommended and would look good almost anywhere.

Inside the front panel of Ambush showing the display layout. All
of the wiring on the prototype was completed before final
assembly to allow for flexibility in arranging the PCBs within the
case
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PROJECT

SCENARIO
Like all good wargames 'Ambush' has a scenario to go with it. This is it. The
scout cruiser Eatyeigh is on a vital war mission to the planet Tora. An enemy
fleet (Yappanies) is detected closing in on it by long range hyper radar. A
message is flashed ahead to the cruiser's captain. The communications
officer, white-faced, takes it to the control room wherein the crew are
gathered to hear the news. . .

The Captain read the message he had been
handed. A worried frown briefly creased his
brow. He looked up again and spoke. "Men, I
have just received a message from Command
Headquarters. Our intelligence units report
that the Yappanies know of our mission. They
are determined to stop us at any cost, and will
probably attack us with a suicide fleet
somewhere in space sector seventeen. We will
reach that sector in just over three hours. All
units will maintain Battle stations until further
notice. Message ends." The screen flickered,
and went blank.

Joe Reader sat back thoughtfully in his
chair. He glanced at his three fellow gunners.
He spoke reassuringly to they. "Don't worry,
mates. The Yappanies haven't got a chance
against us. We've got masses of Phanton
missiles on board, enough to fight off an entire
suicide fleet each. All you've got to do is sit
there and wait for the little devils to appear on
your sector screens, then press your Phanton
FIRE buttons and blast 'em to hell." His three
companions laughed. One of them made a
rude sign.

Three hours later Joe Reader was sitting in
the data viewing room, adjacent to the Fire
Control centre, reading up on Yappanie battle
techniques. A terrible explosion suddenly
blasted through the ship. He was thrown to the
floor by the blast. The ships starboard engine
had ripped itself apart and hurled great chunks
of white hot metal through the hull. The ships
self -repair system immediately set to work,
sealing the damaged hull. Joe raised himself
from the floor, forced open a connecting door,
and staggered into the Fire Control centre. A
ghastly sight met his eyes.

The control centre was a shambles. His
three companions were clearly dead. Blood
was spattered on the walls and across the
floor. Three of the four Phanton missile
magazines had disappeared, blasted into
space before the hull had resealed itself. Joe's
mind raced. The ship was about to enter space
sector seventeen. The Yappanie attack was
about to start. Joe would have to fight off the
attack alone. Feverishly, he started to patch all
four quadrant fire control switches into his
own control console. A damage control report
could be heard echoing through the ship. All
external attack sensors were damaged. Attack
warnings would be minimal.

A few moments later the battle attack sirens
screamed through the ship. Joe knew that the
Yappanies would attack with either a full
Century of one-man Kamanzi suicide craft, or a
Dekuron of ten heavily armoured Sutzma
battle cruisers. Ten fire units of Phanton
missiles were needed to destroy a single
Sutzma cruiser, whereas a single unit would
destroy a Kamanzi. Joe checked the
ammunition register, and made a quick
calculation. He had just enough ammunition,
in the form of Phanton missiles, to destroy
either type of attack, so long as he fought off
the attacks with fire bursts of no more than
one hundred milliseconds each.

Joe knew how the attacks would be
delivered. The Yappanies always attacked one
at a time, at random intervals and from
random directions, until they had either won
the battle, or had been totally destroyed. He
switched on the attack indicator unit. A cross
formation appeared on the screen in front of
him, each arm of the cross indicating a
possible quadrant of attack. At the centre of
the cross a red indicator gleamed, representing
the starship Eatyigh. He switched on the attack
simulation computer, to check the extent of
the sensor damage. The ships sensor system
projected a continuous beam that reflected
back from the hull of any attacking vessel, and
was modulated by the vessel's hull vibrations
in the process. The reflected beams were then
demodulated to give a visual output of range
and an audible output of engine noises.

The computer showed that the Forward
sensor was inoperative on sound, and gave
only 250 milliseconds of range warning at
normal battle speed. Port and Starboard
sensors were operating at half strength on
sound, and gave 300 milliseconds of range
warning. The Aft sensor was fully operational
on sound, and gave 350 milliseconds of range
warning.

The Commander's voice boomed through
the ship again. "All units at Red Alert. A
Yappanie century of Kamanzi suicide craft has
been detected, closing at high speed. Out."
Joe threw the attack mode switch to the CENT
position, and the fire control computer
automatically adjusted the Phanton missiles
into packets suitable for fighting a Kamanzi
attack. Almost instantly, the first Kamanzi craft
appeared as a rapidly moving spot of light at

the bottom of the attack indicator screen, and
the staccato sound of the crafts engine burst
from the audio simulator. Joe stabbed his
finger at the AFT fire button, heard the screech
of a Phanton missle pack leaving its silo, and
instantly saw the Kamanzi craft obliterated
from his screen. Without hesitation, another
attack started in the starboard quadrant, and
was rapidly stopped by another pack of
missiles. A pause of five seconds, then another
attack from the aft quadrant.

The attacks continued relentlessly. Sixty
attacks were clocked up on the attack counter
within the first five minutes. Joe glanced at the
ammunition state indicator. Nearly seventy per
cent of his ammo was used up. If he was to
survive, he must reduce the fire time on each
attack. He glanced back at the screen and saw
an attack rushing in silently on the forward
quadrant. He groped frantically for the
Forward fire button, and hit three buttons at
once. Three packets of Phantons screamed
from the silo. The attacking craft disappeared
from the screen. The ammo store indicator
lurched downwards. An attack from the stern.
Fire! A three -second pause. A port attack. Fire!
Instantly, another attack in the same quadrant.
Fire again. The attacks continued.

Part way through the seventh minute Joe
noticed that the attack register recorded
ninety-five, and that the ammo register was
only a notch above the EMPTY state. He
wondered if he could ward off the final five
attacks. The crew of Eatyigh were depending
entirely on him. "It's up to you now, Reader,"
he thought. Another attack came rushing in on
the starboard quarter. .
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PIN1 IC3

PIN1 IC14

LED17 (.nodal

LED13 (anode)

LED14 Isnodel

LED18 (anode/

LED19 )anode)

LED15 (anode)

PIN3 IC3

PIN11 IC7
PIN15 IC14

LED 16 (anode)

06 (anode)

IC11 69 INPUTS

PIN4 1C10

PIN13 ICE111))

PIN1 1031a1

PB210

PBC.)

P1311p)

PB.31s)

R34

as

PIN4 ICS

PI1913 IC18

N.C.

PBS ON/OFF

va TO PCBs

LS1

LS1

OV

OV TO PCBs

NOTE
1322,23,24 & 25 ARE MOUNTED OFF
BOARD ON LED MATRIX

PCB, C. The display drive and sound output
sections.

2
3, 8, 9, 10, 11, 31, 40, 48

,P4
145, 26, 28, 29, 30, 39
R6, 1-25, 36, 37, 47
R7, 12, 13, 14, 15
R27
R32
R33
R34, 41, 42, 46
R35
R38
R43
R44,45
R49-62

POTENTIOMETER
RV I

CAPACITORS
C1, 5, 6, 7, 8, 11, 14, 15
C2, 3, 4, 10, 12, 13
C9

PARTS LIST
6M8
390k
22k
10M
47k
1k
100k
330k
6k8
680k
10k
2M2
270R
33R
1M5
470R

IMO

100n
10n
150n

D7 )anode)

D10 (anode)

PIN2 1C10

PIN10 IC7

013 )anode)

PB3 (SI

PB4 )AI

PB2 IFI

PB1 IP) -)-1..J11/1'.
D12 (cathode)

P1511 IC5

C4

PIN3 IC2

12V

PIN1 IC10

SW2b COMMON

PIN3 1C10

PINS 5,6 ICS

D4 (anode)

SW2b IDEK)

7 SEGMENT DISPLAY II)

" Igl

SW2b (CENT)

7 SEGMENT DISPLAY Id)

" (s)

le)

1bl

(g)

111

191

PIN2 IC12

OV

7 SEGMENT DISPLAY In)

lel

(d)

Is)

"
011 (anode) & PBS

PCB B

SEMICONDUCTOR
IC1 4016
IC2, 13 4052
IC3, 9, 10 4001
IC4, 6, 12 4017
IC5, 17, 11 4011
IC7 4040
IC8, 16 4026
IC14, 15 4013

NOTE All CMOS devices are B Series.

01 BC109
02 8P150
014 1N4001
All other diodes are 1N4148
LED 1-37 are standard 0.2in dia.
LED 7 segment displays are common
cathode 0.3in

MISCELLANEOUS
LS1 tin 4OR
5 off SPST push buttons
1 off SPST latching push button
1 off DPDT min. toggle
8 oft HP11
2 off 4 section battery holders
case to suit

PCB, B. Most of the display functions are
carried out on this panel.

BUYLINES

The case we used for the Ambush
project is available from Boss In-
dustries. Since panel layout is not
critical, inventive ETI readers may be
able to come up with their own
hardware designs. All the ICs are
common types, available from most
component mail order firms.

If you think you are likely to
spend every waking hour zapping
the starfleet, it's worthwhile inves-
ting in a mains adaptor, available
from your local Tranny shop.

50 ELECTRONICS TODAY INTERNATIONAL - MAY 1979



PROJECT:Ambush
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PCS, A. This panel holds the ammo register,
random multiplex cock generator and most
of :he amplex switching functions.

Above. Internal view of ambush with top
panel removed. The PCBs are mounted
within the case on stand-off pillars.

Centre. PCB, B showing the intercon-
necting plugs removed, the use of plugs or
PCB connecting pins makes trou-
bleshooting (we hope you don't have to)
simple.

Left. Inside Ambush from the rear, the
speaker can be clearly seen, note also the
battery pack on the base panel.
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COUGAR
LOW COST

REGULATED
POWER

SUPPLIES

A series of low
cost card -mounted regulated
power supplies offering a wide range of output voltages and
currents. Available fixed, variable or multiple output options
with current limiting and short circuit protection particularly
suited to O.E.M., Microprocessor and development applica-
tions.

Please write for further information, illustrated leaflet and price
list to: -

COUGAR, 32 JANTON COURT, NEW WALTHAM
STH. HUMBERSIDE DN36 4LL

Distributor: Louth Transformer Co., Peppin Lane, Fotherby,
Louth, Lincs.

Power Supplies, Reg. Battery Chargers, Timers, Counters,
Inverters

LECTMETUE
Your leading direct suppliers for

A
NASCOM MICROCOMPUTERS
AND FULL SUPPORTING RANGE
OF ITEMS TO ENABLE YOU TO
WORK AT PROPER
PROFESSIONAL LEVELS

* At newest reduced prices.

* Widest possible range stocked

* Information on request

Appointed distributors for:
SIEMENS, ISKRA, RADIOHM,
ORYX AND MANY OTHER
FAMOUS PRODUCTS

It'sa good deal better from

ELECTRWCIE LTD

 We pay
postage

n U Is on orders list value
05 he over if under add
2!p handling charge

 We give
discounts

on C W 0 orders only, ex
cept items marked Net or N

5%

1O%

on orders Ilst Him
610 or more.

OP triers list Altai
f251 wart

 We stabilise
prices

by keeping to our printed
price lists which appear but
three or four times a year.

 We guarantee
all products brand new
clean and to maker's spec
No seconds, no surplus.

 WE WILL SEND YOU
OUR 120 -PAGE
CATALOGUE No. 9
FREE ON REQUEST.
Comprehensive, infor-
mative, very well pro-
duced. Write, phone or
call for your free copy.
together with latest
price list.

Dept. ETI.5, 24 St. Judea Road, Englefield Green, Elliman, Surrey T1N20 OHO
Phone: Egharn 3603 Telex 264475
Northern Branch (Personal shoppers only) 680 Burnage Lane. Burnage. Manchester
M19 1NA Phone (061) 432 4945
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6 iti

SCOPES
3"

AUDIO
TEST

2 4

6

5MHz

Telephone

tr re-

-
single beam

AND

U]

al

OPEN
IN STOCK

EQUIPMENT
your

or send

LONDON'S

order
cheque

6
(UK

CENTRE
with Access

DAYS
P/ P

with order.

TEST
A

£1.50

and Barclaycards

GEAR
WEEK
ea.)

97.00

RETAIL
MAIL ORDER
EXPORT

ALL PRICES
INCLUDE VAT

al

rr..

18.

CENTRE
9 am -6 pm

4" 5MHz Stogie beam 124.205" 12 PAIN Single Beam ................... 159.00
Super 9 6MHz single beam .... . 149.00
Super 10 10MHz Dual trace 226.00
025. Scopes 25MHz Dual trace 339.00

SINCLAIR
1011AHa

MIN =OPE
Avertable soon

Pnce to be announced
PROBES x1 x 1014.60, x 10 9.96 x 1 7.95

DIGITAL MULTIMETERS
0 M235 Sinclair portable 31/2 digtt LED 49.95
PDPA35 Sinclair Pocket 31/2 digit LED 29.95
DM390 New Sinclair 31/2 Digit

1

1

59.95
DMA.° New Sinclair 41/2 Digit

with I 0 amp range
99.95

M1200 Bench Portable 31/2 digit LED E64.80
/.30Kv Probes 1826. Mains adaptors 3.75. DM carrvcase 8.95

NEW SINCLAIR 200MHZ
COUNTER PFM200

POCKET FREQUENCY
1E49.96

r FREQUENCY
COWITERS

NIAX108 100 MHz 8 drill bell
wavelet) mete . 13.75
RAI 550
MI 111/1z Pocket
Freettency
AULT 50

Courrier EMS

59 WU Peels) Gawky
E.57.58

NS 11N2 MamieOPTO 7000 600MHZ c/w Maids/Charge(
Seas £168 Puce Now 5139.501 ler MAX 181 sr 111 . £37J1

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC
Multi Instruments featuring AC/ DC volts DC current Resrsiance Ranges all woh mirror scales

except T1/ al -2 / T12 / TM3A (TM3 AC volts only), some with AC current etc
TM11 incredible 120 Range Electronic Multi -meter '138.00
TM3S AC Micro voltmeter 3M11, >4 Megohrn 130.00
71.168 Broadband voltmeter 300KHz-400MHz 199.00
360TR 100k /volt 23 Range (plus transistor checker) Large scale 36.95
PROE 20k/ volt 26 Range Large scale 29.95
7081 50k / volt 36 Range Multi -meter 21.95
TroK500 304 /volt 22 Range Multi -meter (plus Continuity Buzzer) 21.95
6505 20k /volt 52 Range Pocket Multi -meter 34.50
7200 20k/ volt 22 Range Double Multi.meter 17.95
Micro80 20k /volt 26 Range Pocket Multi -meter 17.90
IT1-2 20k /volt 16 Range Popular Muth -meter . 11.95
ZT22 20k /volt 19 Range Pocket Multi -meter with carry case 1450
012 54 / volt 13 Range Pocket Multi -meter 8.50
LT101 lk/volt 12 Range Pocket Multi -meter 6.95
AT206 50K r volt 21 range multi meter 25.95
K200 FET VON 38 Ranges . 77.00
07101.20K / Volt 23 Ranges/Transistor Checker/ Continuity Checker E19.95

AVO Eis and a large range of replecement tests leads in stock

GENERAL EQUIPMENT
SP250 SIgnal Injector 4.95
TE7 Signal Tracer AF/ RF 8.95
SWRSO SWR / Power Meter 19.50
LP30 30MHz Low Pass Filter 4.95
CX3A 150watt 3 -way AE Switch 7.60
DC251tV 100 Meg HV Probe 11.95
DRS10 36 Value Rests. Box 3.95
RP124 0 /24v 0 /1 Amp P/S Stabilised Single
Motor .. 39.70
RP23ON 0 /300 0 /1 Amp P/S Twin Meters

.. 79.00
TR1000 Transistor checker in/ ow circuit 11.65
MODS3 Signal Injector 7.60
181 Transistor 'Diode Checker 21.50
3101 Clamp Meter 0/1 K ohm 0 /150 300
BOO AC Volts 0 /300 Amp 38.61
C3042 SWR & FS Meter 9.95
SWR10 SWR Meter 12.50
MS319 2x100 Wail Audio Watt Meter 11.95
500V Megohrheter 500 Megohms 48.00
'21/2 Amp Variable Transformer 19.95

GENERATORS.
T0152 Series RC Oscillators
Sine/Swam output 3Hz-300KHz

T01820 75.00
T0152 Dee lwrth meter) 95.00

T0200 Rodeo RC Orzliaters
Sinez Square output 1H1-1 MHz

T02000 100.00
TO200 Dm lwoh meter) 121.00
70200 Deep (Meter al Fine control) 128.00
TOIIIIA Digital Sine Wave Decade control

0 7Hz-1 22MHz 297.00
TE22D (audio) 4 bands Sine 20.20010Hr

Square 20-150KHz 85.00

PROTO BOARD IN STOCK
KITS PR 6 E11.20, PR 100 E11.80.

EXP300 E5.75. EXP600 E8.30,
07478 11.30, EXP48 E2.30.

'LOGIC PROBES AND
MONITORS

LT2000 Economy Probe 10MHz 11.95
LM1 Monitor 31.00
LP1 Probe 10MHz 33.48
LP2 1 5MHz 19.44
16 Pin IC test clip 1.96

DRILLS AND DRILL KITS
9 to 12 wok Operated 1/2" max
SMALL DRILL with 3 collets 6.85 p p 30p
MEDIUM DRILL with 3 collets 9.90 p / p 45p
SMALL DRILL with 20 drills etc

13.95 p/p 55p
MEDIUM DRILL with 20 drills etc

16.95 p'' 55P
MAINS E rrl rinti5 9.95
VARIABLE Speed ElAnnalor 13.95

PIEZO HORN
TWEETERS

Up to I Oa watts ea, No X.OVP ,

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

rood Only 4.95 each
Flared s

Midrange F
Hornl 6.50

Flared Horns 11.76
I P,P 20p per 1 or 2 30p per 3 to 5,

SPECIAL OFFER

Stereo Cassetie Drck eon

Tarn leer Meter, Pierre Keyra Record Plat Promos kelp SNP

Open horn Ready lo tan
E2130 P PI, 51:1

Ilienrted number II the price' - 4.1'_!' -

I

n

- .

TMK500

WE SELL
Ker. Seas. Auger, Fane,

Elec. Motorola
Speakers /Kits. etc

TM 3

TM 1 1

CALL IN AND SEE FOR YOURSELF
PRICES

A1111111
301

01-724-3564.

CORRECT

EDGWARE

AT MARCH 511% 1979

ELECTRONICS
RD., LONDON

OPEN 9-6,

W2

MON-SAT.

f
CATALOGUE

1BN SENO2'

Al3DRESSE0
WIN

It
STAMPED

041 U 01

N EOPEVEL
91/2 re 0', 1

NOWFOR YOUR COPY
ALSO AT 248 TOTTENHAM COURT ROAD W 1
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TRAINAM
The exciting new

TRITON
Personal Computer

Basic in Rom: a powerful 2k Tiny basic
resident on board, makes Triton unique,
easy to use and versatile.
Graphics: 64 Graphic characters as well
as full alpha numerics.
Single Board: Holds up to 8k of
memory. 4k RAM and 4k Rom, supplied
with 3k ROM and 2k RAM.
Memory Mapping: 2 mode VDU, I/O
or memory mapped for animated
graphics.

Cassette Interface: crystal controlled
modem tape I /0 with auto start/stop +
"named" file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial socket.

Comes complete with keyboard, case,
full power supply, quality through hole
plated PCB, full (118 page) instruction
manual. A powerful 1 k monitor & 2k tiny
basic in Eprom. All IC sockets.

All components can be bought
separately, so you can start construction
on a low budget. Full details of prices
and discounts are shown in our new
1979 catalogue.
EXPANSION BOARDS
Mother Board: 8 slot.
A new 8 slot Triton motherboard is now
available based on Eurobus, it allows
easy expansion & has its own meaty
power supply.
8k Static Ram
Eurocard size (1 60 x 100mm) 8k Static
RAM fully buffered, on board regulation
& decoding. Uses 4k (1 k x 4) Static
RAMS. Just plugs into motherboard for
memory expansion.
8k Eprom Board
Designed to take 8 x 2708 Eproms on
the Triton bus. Don't forget our pro-
gramming service.

COMPUTER PRODUCTS
NEW LOW PRICES

!hen Mo. Price Item Mo. Pnee Item No. Price Item Mo. Price 1Mmn No. Price
SM74LSOON .19 5117411540 21 SNl4LSI38N .75 S0141319541 15 587411325N 235
9174LSOIN .40 9041555N 11 S074151390 .75 017411150N 120 51174153265 2.55
91741502M 20 50741163N 1.50 9174191450 120 S074111970 120 017411327N 2.55
9174151330 All 511741.87311 .35 917411148M 1.75 S/04112214 125 SW/413352N 1.35
91741504M 22 SM74LS740 .40 59741115111 25 5074122400 210 510418353N 150
91741505M 26 SM741.5750 .40 91741.51530 .110 5074152410 1.50 5148',1336511 AS
SW7415080 .20 0174117611 .35 5074111540 Ile S/04112420 130 917415366N AS

S07451290 22 514741.5780 35 S974101554 125 91741.5243N 1.95 S074153570 AS

SN74LSION .111 5114188341 1.15 9041.51550 125 S074132440 2.10 SM74L535811 .615

S07415110 20 SO7413851 1.10 5014121570 .10 91741324511 250 5074153730 1.75

587418120 25 517413861 .40 5474121580 .99 S474182470 125 S074193740 1.70
547411130 .55 511741.39011 AS 5074151600 1.15 5074152480 120 5074153750 .72

S074151411 .09 9741991N .99 9174LS16111 1.15 50741524911 1.30 917415377N 1.75

507415150 25 SN7415920 10 5074111620 1.15 917413251N 1.45 59741.5371111 1.32

SM74152011 20 917415938M AS S104151630 .90 5074152530 125 5074153790 1.40

SWILS210 26 51041.595AN 120 58741511411 130 51174112579 1.40 917411381M 3.65
91741.5220

SN741.5260

26
29

5147419950

5104151070

1.75
.39

5074131851
S574111560

1.70
1.75

5117415258N

557419259N

.15

1.45
511741S38611

5074113900

37
Ise

507415270 35 S474151090 .39 SN't'LS16811 1.16 5014112604 .31 5014133930 130

5117411284 35 51174701120 39 5974111690 1.95 5974152110 3.50 917411395N 120
507415300 25 5074111130 .44 S074151704 230 51174112564 .31 5014153960 1.70

S07415320 27 51174151140 .44 507415173N 220 5117415273N 1.115 5074153980 2.75
91741533N 39 5074111220 .79 5074191740 1.15 0874112790 .79 5074153990 1.60

SN7415370 29 S074151230 ,IN S974191754 1.06 917418280N 1.75 917411424N 4.50
9174153814 29 S574111240 130 5074191810 2.75 S074152534 1.80 SM74LS4450 125
90415404 25 917415125M .15 5074131900 1.75 50743290N 1413 0074154470 125
207413428 .79 S074151250 .65 50741319111 1.75 5474152930 1.113 5074154900 1.95

SN7415474 .95 91741.31320 .75 50741.51924 1.45 510411295AM 2.20 514741511811 .S5

9174114611 .95 5074151330 31 S104131931 1.75 5N7411798N 220 51174155694 .95

587415490 1.09 9174111360 .40 707411194AM 1 09 5474153249 1.50 917419870M 2.70
507415510 .21

MICROPROCESSORS
8080A £6.33
6800 £10.00
Z80 CPU Ps £15.60
Z80 CPU Ps

£21.00

VERO
We stock a complete range of Vero
products and accessories for the home
computer user. S100 cards, Eurocards.
Keyboard cases & consoles, wire wrap
tools and sockets, card frames and 64
way DIN connectors & ribbon cables. -
Showroom open 6 days a week.

8085 £23
6502 £15
SCMPII £10
TMS9900 £30

Triton Kit £286
Motherboard Kit £50
8k RAM Card Kit £97
8k EROMCard Kit . TBA end Feb.

Full details in Catalogue 30p+ SAE

MEMORY & SUPPORT
SUPPORT
8212

8216

8224

8226

8238

8245

8246

8251

8253

8255

8257

8259

8292

6829P

68218

6850P 4.60
6852P 5.50
AY 5.2376 11.50
MCI4411 12.00
1157109 12.43
957100 10.00
1457161 1050
71456011 5.00
811195 1.30
811596 1.30
811S97 1.30
811598 1.30
LOOPS 10.1:0
Z80 CTC 10.00
280A PO 14.00
2804 070 14.00

220
220
210
210
410
420

1130
11.00

540
11.00
5.00

11.00
12.50
1130
4.50
4.50

VOLT REGS
7805 .80

7812

7815

7824
78050
78128
/815K
78240
1905
7912

7915

7924

79050

79120

79150

79240 1.80

.10

.10
1.50
1.50
1.50
1.50
1.10
1.10
1.10
5.10
1.10
1.90
1.50

DIL SOCKETS
8 OIL 14

14 DIL .15
16 OIL

18 DIL

20 OIL

24 DII

28 DIL

48 DII

.17

.24

.27

.30

.36
50

CRYSTALS
1000 3.00
2006 3.70

4612 330
100110 3.50

18430

2002
24570

32760

3/1912

49112

4 430

50187

5/402

714/12

71680
8007

101011

107M
IBM

480

RAMS
2101

210214

2111

2112

6810

8154

2114

21021.3

740920

740821

740829
4021

4044
4045

4050

3.00
130
335
2.70
305
2.10
110
2.70
2.70
2.70
2.50
2.70
2.70
2.70
250
2.90

2.32
110
2.32
2.46
4.04
8.11
5.50
1.60

11.00
1110
1110
11.10
14.70
9.15
7.00

HOME COMPUTING

4060

2107

4116

750
7 BO

10 50

EPROMS
1707

5208

2708

7116

6.00
8.00
9.00
30 03

ROMS
745287 3.70

745472 1200

I/O
2513

96364
14412

7 50
10 95

1290

LINEAR S
1.143014/1 39

114301011.8

114101 014 .30

L930811 .09
10309K

11531 1.45

1/431111 129
1.031811 2/5
L03230 0.00

153740 .79
10039N .54

LM5550 .30
11455611 .75

161709131 .37
1070906 .31
181723011 58
1.1412306 .43

1073308 180
1073901 'JO
107410414 .131

L0741014 25
14174701.14 /8
1/474701 1.19
1974404 .45

1074808 AS

1.14145811 72

LMI45994 44
1114880
1/414890
10101900

L811495514

1.111330211

10340111

1143403M

1.14390011

TUMOCP
TUMICP
TLS07CP

1158300

7108408

115

05
125

99
65

.65

20

54

I 49

69

129
115
1.69

Books, Mags, Data and Cassettes. We have a good selection, mainly
on micros and personal computing with regular shipments of Byte,
Dr Dobbs, etc .

direct from U.S.A. The latest Triton Software
available on cassette or listing Triton User Club membership is £4
per annum.

CENTRAL LONDON SHOWROOM
If you're in town, visit our showroom in
Chapel Street. next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes. data. cables
plus much more.
NEW 1979 CATALOGUE SEND 30p + SAE
All prices exclude VAT & P&P

EAN

PROGRAMMER
We use the latest Data I/ 0 Model 19
Programmer, mainly for 2708 and we
offer a programming and erasing service
from our showroom. Fast. reliable and
safe. Burn in your own firmware. Full
editing and copying facilities.

AATRANSAM
COMPONENTS LTD.
12 CHAPEL STREET
LONDON. NW1
TEL: 402 8137
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STAR CHESS
MOST OF YOU probably think that people who work on
electronic magazines spend their days burrowing
through mounds of exotic electronic equipment sent into
us by eager manufacturers. Well to an extent that's true,
we do get to see a fair amount of new stuff but how
enthusiastic can you get over a 20 amp power supply or
yet another revolutionary device that indicates 'heads or
tails' at the flip of a switch?

Perhaps we're being a little unfair, the odd calculator
or TV game does catch our jaded eyes but is usually
followed by "Oh yeah and how many games does this
one play?" It's true that we see more TV games than
most people, so it's got to be good to get any kind of
reaction, and such a game crept unceremoniously into
the ETI offices last week. It had all the odds stacked
against it from the beginning, for one thing it only had a
one game repertoire, not a very good start for something
costing almost sixty quid. It almost didn't get switched

on! Perhaps it would have been better if it hadn't
because ETI came to a virtual standstill for nearly three
days.

Button boxes
Called STARCHESS it boasts a fine pedigree, coming
as it does from Videomaster (now owned by Wadding -
tons). The game is housed in a fairly un-imposing
black/grey box, looking like so many other TV games.
The remote control boxes seemed to have more than
their fair share of buttons but we're so used to a plethora
of 'reset' and 'serve' knobs we didn't think much of it.
Duly connected up to the power and TV set, it was
switched on. Our ears were immediately assaulted by a
shrill warbling sound punctuated by what can only be
described as a noise like someone treading on a cat's tail
- coming from the built-in speaker. A touch of the re -set
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FEATURE

Chess games seem to be a growth area in
the electronic games market, so find a
mate and switch on the TV - Rick May -
bury tells what to expect then ... .

and clear buttons soon cured that.
A quick fiddle with the TV's tuner brought in a sharp

well defined chess board (in full colour) with some rather
unconventional looking pieces lined up on the back
ranks. A lengthy study of the instruction manual (more of
that later) is highly recommended before any play
commences.

At this point it must be said that you've got to be able
to play chess but that hurdle over you can forget any
ideas you may have about playing ordinary chess with
this machine, that's about as likely as the editor of ETI
becoming the next Prime Minister. After a game or two it
soon becomes abundantly clear that what this game has
that others seem to lack is the need to think, rather than a
question of who can twiddle their knobs fastest?

A typical game is both noisy and exciting, the
manufacturers have seen fit to include as many variables
as possible but without making it cumbersome. We take

our hats off to the software engineers who wrote the
game.

A lovely mover

Each piece is moved by shifting a cursor with a set of
four positional buttons arranged in a cross, when the
cursor is over the piece to be moved the 'move' button is
pressed, then the cursor is placed on the square to be
occupied and the 'activate' button pushed. Every action
is accompanied by a virtual symphony of 'squarks,
warbles' and other equally strange noises, adding
tremendously to the fun of the game. All of the pieces
except the 'pawns' move exactly as ordinary chess. The
main feature of the game, however, is the ability of each
piece to 'fire' missiles in the direction it would normally
move, so instead of taking an opponent's man you can
take a pot-shot at it, although you're not guaranteed a
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FEATURE: Star Chess

hit, in fact you take a chance of hitting one of your own
men if they are too close.

Each direct hit will destroy one of your enemy's
'shields' which can number from two (pawns) to seven
for the King and Queen, and the amount of ammunition
each man has is similarly limited. The pieces, however
can replenish their ammunition by returning to the
'starbase' which is the squares occupied by the king and
queen. When an opponent's shields have all been
destroyed a further hit will produce a satisfying 'double
explosion' (in red) and obliterate the piece completely.

Warped ideas

The second major feature is the ability to 'warp' any
of your pieces from the board, the only danger in doing
this is that the piece will return after a random period
(from a few seconds to several minutes) and will reapp-
ear anywhere on the board, even on top of one of your
own men (or your opponent's). The piece coming out of
'warp' makes a banshee like wail and slowly materialises
(just like the transporter on the Starship Enterprise), but
this is an extremely useful feature lending itself to risky
but worthwhile tactics.

Yet another feature is the 'report' facility which
apparently gives a readout of shield and weapon status
but we found we rarely used it as it counted as one move.

All of the pieces are given alternative names which is
just as well, because none of them look even remotely
like ordinary chessmen, the rook for instance is a star -
cruiser. The final objective of the game is to destroy
your opponent's King, although it can't be taken on its
Starbase, it can still be fired upon.

We did find we had one or two small niggles with the
machine, it would have been a good idea for it to play
ordinary chess, especially when most of the hardware is
already there, and the power supply could have been
located inside the case.

Taken overall, however it's without doubt the best
'dedicated' game we've ever come across and recom-
mend it highly. By the way ETI Starchess team con-
fidently challenges all comers to a shootout!

Any takers? ET1

56

(1)

Starchess, naked to the world. It has a
surprising amount of parts for a
'dedicated' game, many of the ICs are
unknown to us. The modulator deserves
a mention: it produces one of the most
stable and clear pictures of any TV game
we've come across.

(2)

The preliminary stages of a game, the
pieces may look rather unusual,
particularly the 'queen' which looks a
little like the 'Starship Enterprise.'

(3)

It's a bit confusing showing a game in
black and white, there is an explosion on
the screen (square C4). In fact the
explosion is in red and accompanied by
some very 'Star Wars' like sound effects.

Our thanks to N.I.C. Models for lending us an
example of Starchess, just hope they don't want it
back. But just in case they do it will cost us (and
you) £59.95.
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Here's why
you should buy
an ICE instead

ofjust any
multimeter

* Best Value for money.
* Used by professional engineers, D.I.Y.

enthusiasts, hobbyists, service engineers.
* World-wide proven reliability.
* Low servicing costs.
* 20K /volt sensitivity and high accuracy.
* Large mirror scale meter.
* Fully protected against overload.
* Large range of inexpensive accessories.
*12 month warranty, backed by a full after

sales service at E. B.Sole U. K.Distributors.

Prices from £16.60 -
£32.00+ VAT

I.C.E.
I =NI 7. ELECTRONIC BROKERS LIMITEI51

49-53 Pancras Road, London NW1 2013.
Tel: 01-837 7781. Telex: 298694.

Please send me full colour leaflet and prices on whole ICE range including
accessories.

1 Name

Address
ET 1 5 I

Clef Kits Designer apprOved quality kits for
Electronic Musical Instrument
Construction.i JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos

--,- -- - -------'kerd-Z=.- with unique Touch Sensitive Action,''',

arigi as used in the P.E. JOANNA, which
dr--....-7Z-----=' 7" ..- -fa electronically simulates piano key

inertia - a feature not available in
any other design. "

The only kit available to the proven
A. Boothman Design

I 1
I versatile String Machine.:

Send S.A.E. to:

Clef Products (Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire SK 7 1 JU.

----
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DIGITAL
0, [ 41 -All

Assemble C2L4OHOCURK
--,-

,

MECHANISM
WITH ALARM

,, .n an evening'  SILENT RUNNING

MECHANISM & CASE  URGE ILLUMINATED

inc.assembly instructions NUMERALS

C 5.00 I E 6.99 AS USED INBRAUn
DIGITAL COCKS

THREE FOR £1 3.50 MECHANISMS 10 FOR E39. 100 FOR E300

 AC MAINS
 SIZE 63/4 x 2 3/4 x 2 3/4

Your receipt is a 2 -year
guarantee

HALF PRICE OFFER

AffeieiRMSV
r..

Radm
,<
,,,,... ,,,,,411111, DELIVERY

4`0,.. FROM STOCK

HENRY'S RADIO EXPORT

404 EDGWARE ROAD, 1681110

ENQUIRIES,

LONDON W2 1ED 01-7231008"h

FLADAR TRANSFORMERS

DUAL VOLTAGE

PRIMARY 220-240 50HZ.
ALTERNATIVE SECONDARY VOLTAGE
AVAILABLE BY SERIES OR PARALLEL

AND CURRENT
CONNECTION

Type MMus wrest E p/p Type Ohms Current E p/p

0&E06
- 081E06

121E06

201E06
501E06

601E06

061109
081E19
121E09

20FE09

508E09
601E09
06FF 12

08FE 12

121E12

251E12

SOF112

601112

801112
06fEl5
08FEI5
12M15
201EI5
50FEI5
611115
80FEI5
061E20

081E20
122520

20FE20

5E1E20

601E20
801(20

481E12
66FEI2
1080120-6-12

6+6
6+6
6+6
6+6
6+6

9+9
9+9
9+9
9+9
0+0
9+9
12+12
12+12
12+12
12+1212+12IA
12+12
12+12
15+15
15+15
15+15
15+15
15+15
15+15

20+20
20+20
20+20
20+20
20+20
20+20
20+20

Char

16-12
0-6-12

0.5A each
0.68 each

IA nth
1.6A each

3A each
4A each

0.3A 11th
0.511 each

0.75A nth
IA each

2.5A no
3A us"

0.25A each
0.3A each
0.5.1 each
0.5A each

2A euk
2.5A sad

14 each
02A sash

025A auk
0.4A etch
0.6A each
I.6A each

2A each
3A sad

0.15A each
12A each

0.25A each '

0.5A each

12A each
1.5A each

2/1 each

sr Trim:Ionia
4A

5.1

6A

1.511

I.90
2.10
2.74
3.25

3.98
1.58
1.90

2.10
2.74
325
318
1.58
1.90

210
274
3.25
315
4.72
1.58
193
2.10
2.74
325
3.98
gm
1.55

1.50

2.10

274
3.29
3.90
432

325
4.00

5'10

50, ~
50,
00,
Nip
75p

mg
Mg
Al
60p

701
yop

65p

501
50P

60p
70p

MP_

55P

1.0°
50P
501
60,
70p
70p

85p

1.106

501
501

60p
Rip

70p

65p
1.00

70,
Iq
1.11u'

08FE24
12FE24

20FE24
50FE24

60FE24

80FE24
501E28
60FE28

808E28
201130

501E35
601E30
85FE30

24+24
24+24
24+24
24+24
24+24
24+24
28+28
28+28
28+28
30+30
30+30
30+30
30+30

0.15A each
0.2A each
0.41i each
OIA each
I.2A each
1.5A each

0.75A each
1.IA sick
1.4A soca

0.35A each
0.75A each

18 each
1.2A -each

1.58

2.10
2.74

3.25
3.95
4.72
3.25

3.98
4.72
274
3.25
198
4.72

513,

gap
70p
70p,
Mpi
651)

1.00

7011

70p

85p
1.80

Multi -Tap A

Available 3.

ripe. 8011181

4. 5. & & 9. 10. 12. 15. 18.
CA 15.0-15 0-12-15

301130
501136

801536
1001E40

24+3012412

24+30
24+30
24+30

2A

3A

411

3.55
4.16
5.95
7.10

Luil
...P.,,

Luu
1.15

COWS TM &MINIM 
RO6
1(09 .

FE12

EE15

1E20

60FE52

501E28
NNEM
WORM
100E00
1011E36

6-0-6
9-0-9

124112
15415
20420
26426
28429
30430
26-826
30-0-30
36436

IA each
1A each
IA each
IA each
111 ash
IA each
IA each
IA each
2A each
2A sack
21 each

2.10
2.74
2.80

3.25
3.25
198
196
3.9B
115
115
5.15

SOp

70p

78p
701
7011

UM
1.00
1.00
1.15'
1.15
1.15

Air oral ladle Crass Over Cells

FE01

FEO3

FEAR

0.1011
0.3mH
0.5,8

11.28

0.26
0.30

20p
RH
20p

FLADAR ELECTRIC
P.O. BOX 19
WESTCLIFF-ON-SEA
ESSEX. 0702-813314

TRADE ENQUIRIES
WELCOME

PAYMENT TERMS
C.W.O., Cheques
Postal Orders
Please add 8% VAT
After poet & peeking

PLEASE ENQUIRE
FOR OTHER TYPES

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

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

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

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

An example of this Clock Radio can be
seen and examined at our Oxford Street
offices.

£20.50
(Inclusive of VAT and Postage),

LADIES
LCD WATCH

. . . and don t you ever say we don't listen to
you again, Ever since we first did a gen-
tleman's watch, we have been dealing with a
constant never-ending stream of requests for
a ladies' model. Well at long last we can claim
to have done something about itl

It wasn t easy arranging this sort of price
on a product this good - but ETI's done it
again/ The watch is small enough to look good
on the prettiest wrist, and accurate enough to
satisfy the most fastidious Normal display
shows time of course, with both date and
seconds available on a push of a button A
backlight is also included

Battery life should be greatly in excess of a
year, and the bracelet is a smart stainless
steel

An example of this watch can be seen and
examined at our Oxford Street offices.

£9.95
(Inclusive of VAT and Postage)

THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a really excellent price.

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

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

A example of this clock can be seen and
examined at our Oxford Street offices.

£8.95
(Inclusive of VAT and Postage)

To:
CLOCK RADIO Offer,
ETI Magazine,
25-27 Oxford Street, London W1 R 1 RF.

Please find enclosed my cheque/ PO for
£20.50 (payable to ETI Magazine) for my
Clock Radio.

Name

Address

Please allow 28 days for delivery.

To:
Ladies LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1 R 1 RF

Please find enclosed my cheque/ PO for
£9.95 (made payable to ETI Magazine) for a
ladies LCD watch

Name

Address

Please allow 28 days for delivery.

To:
Hanimex Alarm Offer
ETI Magazine
25-27 Oxford Street
London W1 R 1 RF

Please find enclosed my cheque PO for £8.95
(payable to ETI Magazine) for a Hanimex
Digital Alarm Clock.

Name

Address

Please allow 28 days for delivery.
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LCD
CHRONO

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

The exact same watch is currently being
offered by another magazine as a special at
£24.95 - some of the discounters are selling
it at £29.95, the price to ETI readers for
exactly the same watch is £12.95.

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

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

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

A sample of this watch can be seen and
examined at our Oxford Street offices.

£12.95
(Inclusive of VAT and Postage)

To:
LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1 R 1 RF

Please find enclosed my cheque/ PO for
£1 2 95 (payable to ETI) for my LCD Chrono-
graph.

Name

Address

Please allow 28 days for delivery.

DIGITAL
ALARM 111/1102

I

.a,*,,, tArtyrn dock

ft<

Both ETI and Hobby Electronics have sold a
lot of digital alarm clocks - over 10,000 in
fact - maybe that's something to do with the
fact that we sell at real bargain prices. Now we
can offer you a truly modern, space age
model.

It includes all the facilities expected in a
good design - fast, slow setting, snooze
facility, etc plus two unusual features -
automatic brightness control and a weekend
alarm cancel.

An example of this clock can be seen and
examined at our Oxford Street offices.

£10.50
(Inclusive of VAT and Postage)

To:
DIGITAL ALARM CLOCK MK2 Offer,
ETI Magazine,
25-27 Oxford Street,
London W1 R 1 RF.

Please find enclosed my cheque/PO for
£10.50 (payable to ETI Magazine) for my
digital alarm clock.

Name

Address

Please allow 28 days for delivery.

ELECTRONICS TODAY INTERNATIONAL - MAY 1979

ALARM -
CHRONO LCD

Currently this watch is being discounted
elsewhere for typically £39.95 (we don't
quote RRP as this is meaningless) and the
watch is a 'Chinese copy' of a very famous
one in the £100 range!

The facilities are exceptional:
 Normal hours and minutes
 Continuous seconds or data display
 Day of the week
 Stopwatch with 0.1 secs resolution

Lap time facility with automatic return to
stopwatch after 6 seconds

a Different time zone setting with indepen-
dent date, day of week settings

 Good bleeping alarm
 Easy time correcting: on the sixth 'pip',

press a button and it's reset to 00 seconds
as long as watch is plus or minus 29
seconds.
It comes with a full guarantee of course

An example of this watch can be seen and
examined at our Oxford Street offices.

£27.95
(Inclusive of VAT and Postage)

To:
ALARM/CHRONO LCD WATCH Offer,
ETI Magazine,
25-27 Oxford Street,
London W1R 1RF.

Please find enclosed my cheque/ PO for
£27.95 (payable to ETI Magazine) for my
Alarm /Chrono LCD watch.

Name

Address

Please allow up to 28 days for delivery.
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1241 electronics
your soundest connection in the world of components

DEPT. ETI 1, 56 FORTIS GREEN ROAD
MUSWELL HILL. LONDON N10 3HN
TELEPHONE: 01-883 3705

LOW POWER SCHOTTKY and TTL CMOS
N LS LS

7400 .13' .19' 7476 .29'
7401 .13' .19* 7478 .29'
7402 .15' .19' 7482
7403 .16' .19' 7483 .75'
7404 .16' .21' 7485 1.18' .58'
7405 .18' .21' 7486 .25' .29'
7406 .26' - 7489 2.60'
7407 - 7490 .82'
7408 .17' .19' 7491 .73' 1.06'
7409 .17' .19' 7492 .46' 75'
7410 .16' At' 7493 .34' 65'
7411 .25' .19' 7495 88'
7412 .18' .19' 7496 .67' 1.85'
7413 .27' .40' 74107 .27' 35'
7414 .71' .79' 74109 35'
7415 .19' 74112 36'
7416 - 74113 .36'
7417 - 74114 .35'
7420 .16' .19' 74121
7421 .19' 74122 .50* .75'
7422 .19' 74123 .60' .76'
7423 - 74124 1.25'
7425 .25' - 74125 39'
7426 .25' .19' 74126 Sr 39'
7427 .39' .19' 74132 .78' .66'
7428 .38' .21' 74133 19'
7430 .19' 74136 39'
7432 .25' .26' 74138  Ar
7433 .28' 74139 .56'
7437 .25' 74141 .78'
7438 .25' .26' 74145 .76' 1.05'
7440 .19* 74147 1.59'
7441 - 74149 1.38'
7443 .50' .65' 74150 1.08'
7445 - 74151 .67'
7446 .60' _ 74153 .67'
7447 .60' .67' 74154 1.31' 1.35'
7448 .16' .ar 74155 .67' 78'
7449 .87' 74156 .67' .78'
7450 - 74157 .67' .55'
7451 .16' .19' 74158 .52'
7453 .18' _ 74160 1.21' .99'
7454 .19' 74161 1.21' 66'
7455 .19' 74162 1.21' 1.85'
7460 - 74163 1.21' 66'
7470 .27' - 74164 1.08' 1.15'
7472 .23' - 74165 .78'
7473 .28" .29' 74166 1.02'
7474 .28' .29' 74168 1.85'
7475 74169 1.85'

BA C A CPMD

IM:=1:20j

74170 1.86'
74173 1.4r
74174 1.01'
74175 A r
74176 1.01'
74177 1.01'
74180 1.01'
74181 2.21'
74182 .81'
74184 1.81'
74185 1.62'
74188 2.97'
74189 3.17'
74190 1.21'
74191 1.21'
74192 1.21'
74193 1.21'
74194 1.21'
74195 1.01'
74196 1.18'
74197 1.18'
74198 1.81'
74199 1.81'
74221
74240
74241
74242
74243
74247
74248
74249
74251
74253
74257
74258
74259
74266
74273
74279
74283
74290
74293
74395
74298
74365
74366
74367
74368
74386
74670

LS
1.65'tir
1.05'
1.05'

2.99'

2.25'
75'
75'

1.55'
1.65'

1.05'
1.05'
1.05'

2.26'
2.21'
2.25'
2.26'

.96'

.95'
95'
.83'
99'
99'
99'

1.50'
.35

2.25'

99'
83*er

1.05'
1.26'

.51'

.51'
51'

.51'

.39'
1.85'

BITS and PIECES
Static RAM's

4000 .15' 4077 .21' 21024 (350ns)
4001 .16" 4081 .21' 2102A.2 (650ns)
4002 .16' 4082 .21' 2111A-1 (500ns)
4006 .92 4085 .92' 2112A-2 (25Ons)
4007 .18' 4086 .92' 21102 (350ns)
4008 .92' 4093 .81' MM5257 (710/164044)
4009 4099 1.81' 2114 (450ns)
4010 4502 .92' 6810
4011 .18' 4508 2.46' Dynamic PAM
4012 .18' 4510 1.07' 4116
4013 4511 .96' CPU's
4014 .92' 4514 2.70' 8080
4015 .92 4515 2.70' 6800
4016 .43' 4516 1.07' 9900
4017 .81' 4517 4.10' E -Prom's UV
4018 .92' 4518 .95' 1702A0
4019 .56' 4521 2.64' 2708Q
4020 .92' 4522 1.69' TriState Huffer,
4021 .92' 4526 1.89' 811.595
4022 .92' 4528 .92' 811596
4023 .18' 4534 7.12' 811S97
4024 .65 4536 3.74' 811598
4025 .18' 4543 1.62' 74365
4026 1.84' 4553 4.63' 74366
4027 .51' 4566 1.51' 74367
4028 .70' 4583 1.02' 74368
4029 1.16' 4585 1.07' Buffers
4030 .56' t a 8126P
4032 1.08' SOCKETS 8728P4034 1.89'
4035 1.06' Dm p..,) 8795P

8796P4040 .92' 8pin .10'
4042 .70' 14pin .12' 819"
4043 .61' 16pin .13' 8798P

4046 1.08' 18pin .18' Interface, .723 (OIL) .40'
4049 .43* 20pin .20' 8212 2.21' 1200 1.99'
4050 22pn .24' 8216 2.35' LM304H 2.40'
4051 .81' 24pin .26' 8224 3.59' LM323K 6.25'
4052 .91' 28pin .30' 8228 5.51' LM325N 2.60'
4053 .81' 40pin .44'
4054 1.29' Wk.* Wrap OPTO

125 1+ 10+ SO+ 100+4056 1.46' Bpin .23' TIL209 Red X .15' .1r .10' .09'4059 5.18' 141. .34'
4060 1.24' 16pin .37' 1.11212 yffi X .20' .18' .18' .14'
4066 18pin .43* 711216 Red X .20' .18' .18' .14'
4068 .21' 20pin .59' T11232 Gre X .20' .16' .16' . .14'
4069 .21' 24pin .60' X .. High Brightness

4070 .21' 28pin .66'
4071 .21. 36pin .95'
4072 .21 40pin 1.06'

01747
4 for (6.00*

1+ 17-83 84+ LM326N
1.05' .95' .88' LM345K
1.29' 1.16' 1.08' 1129/30/31
2.45' 2.19' 2.06'
2.14' 1.90' 1.78' I.C's
1.07' .96' Ar CA3080 .758.10' 7.19' 6.75' CA3130E .90
8.10' 7.19' 8.75' CA3140E 373.50' 2.97' 2.52'

LM301AN 30
' 8251 5.97' LM324N

12.75' 8253 cloy LM348N .99
8255 5.51. LM380N .97

5.95' R__.., 1M381N 1.73w./ors LM382N 1.33
42.50' 788 8"8.8 LM3900N .65*(POS) 100mA

5v. 6v. 8v. 12v& 15v LM3909N
' '', All Wp 'each SN76001N 1.02

7'87 7IIM mates 5N76003N 2.32
 (POS) 500mA SN76013N 1.55

.75* SN76023N 1.555v. 6v. 8v. 12v. 15v. 20v & 24v
TBA810AS .90.w All 60p each
TC4940 1.75:,:: 794/ NNW ZN414 .90;5. -(9601500m4
ZN424E 1.35:7, Sc. 6v, 8v, 12v. 15v, 20v & 24v ZN425E 3.78'7 All 85p. each
ZN459CT 3.54..,.. 78 sodas ZN1034E 2.03'''' +(POS) 14 ZN1040E 6.43'5v. 8v. 12v, 15v, 18v & 24v ZNA1I 6E 6.75'

1.66' All BISp' each

1.45: 790es
1.49' -NMI IA. 5v, 8v, 12v. 15v, 18v & 2i. i

"1.4r All MOO' each

04741

2.60'
8.10'

The items shown in this advert are
just a small selection taken from
our new 78/79 Catalogue which
is now available. It contains'
everything from Resistors to the
latest in Micro -processors. Don't
delay order your copy today. The
price is only 40p (int 45p
vouchers)

1+ 10+ 50+ 100+
TIL220 .16' .125' .125' .11'
TIL224 Val X .23' .21' .195' .17'
TIL228 Red X .23' .21' .195' .17'
TIL234 Gre X .23' .21' .195' .17'

NE555 711209
5 for E1.00 4 for E1.00 i 10 tor I 00

011220
8 for El 00

V A T inclusive prices '8 others 12.5",.,.Export Customers deduct V A T 2 27 from ' 1 '9 from others
Postage and Packing 25p Trade and Export Inquiries most welcome. Hours 9.00 Am 5 00 p.m.
Now evadable our ORDER RING line, lust phone your order through with your Access or Barclaycard number and providing the order is received by 3.00 pm the components will
be despatched the saint. day (min tel order E5 00)

ALL OUR MAIN STOCKS HAVE NOW BEEN SOLD
Stock not stored at our previous address or purchases during or since the
closure order was given could not be sold from that address. We now offer
the remainder of our stock of oscilloscopes, components, general
test gear, etc to the public and dealers. Send for lists. 9p stamp please.
Callers by appointment only.

ALL INVOICES, ENQUIRIES, ETC., TO

OUR TEMPORARY ADDRESS OF

1=111111L1TIMIIEJIL LTri
NORWOOD ROAD

READING

TELEPHONE NO. READING 65916
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PROJECT

RADIO CONTROL
SYSTEM
PART 1: TRANSMITTER
THERE WERE SEVERAL criteria we
considered important in any radio
control system before this project
came up, and these have been
perhaps the main reason for ETI
keeping out of this field thus far.

However Rencoms design,
presented here, satisfys our
requirements perfectly and fulfills a
few we hadn't thought of. Firstly it is
easily constructed and easy to set up
- too many systems are marred by
their requirements for expensive test
gear in the alignment procedures. All
that is needed here is a simple
voltmeter.

Secondly the transmitter produces
a 'clean' output which does not
interfere with adjacent channels to
any degree worth mentioning. This is
an essential requirement since the
receiver can handle 10kHz channel
spacing, and interference would
render this unusable. In any case this
is now a legal requirement in many
countries.

The charger for both transmitters
and receiver can be built into the
transmitter case itself, which any
enthusiast will recognise as a decided
convenience a five pin socket
fitted to the case allows access to the
charger circuit for this facility, and
the same socket holds the transmitter
crystal (normally encased within a
DIN plug). This means channels can
be changed quickly - or the set
disabled - simply by removing the
plug.

Tune In

The Strato system can be built as
either a four or six channel unit, and
is suitable for any kind of model from
airplane to boat. Choice of servo will
be made according to the vehicle to
be controlled.

ELECTRONICS TODAY INTERNATIONAL - MAY 1979
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Publication of the system will be
in two parts, transmitters first. Next
month there will be full details of the
receiver unit along with some hints
on installing the radio control. There
will also be a follow up article later
designed to give some ideas of what
can be achieved with a system of this
versatility.

We chose an armoured vehicle as
the example upon which to base our
articles, as this is more general in
principle than most and allows easier
illustration. The model we used was
the excellent Tamiya 1 / 1 6th
Leopard kit. This gives a splendid
model of the W. German tank with
Tamiyas usual superb moulding
detail and a drive system designed
for radio control through an
ingenious twin clutch system.

It is an expensive kit, but in our
opinion is well worth it, and includes
everything right down to the servo
rods.

A Case For It

The transmitter case is designed for
four channels to be controlled by
joystick and two by either pot or
simple switch. The latter could be
useful for aircraft undercarriage and
the like.

The angled aerial produces a
radiation pattern that reduces the risk
of an aircraft (in particular) getting
itself into an area of low strength and
thus passing beyond operator
control.

The meter on the front panel is a
form of field strength meter and is
used initally for setting the only
tuning control in the TX circuitry, and
thereafter indicates RF output as a
check upon performance.

Construction

Building the Tx should pose no
problems to the average constructor,
but when fitting the joystick and
case, follow the photographs
carefully otherwise it could cause
unnecessary problems.

Assemble the PCB first, and check
carefully the polarity of
semiconductors etc. Fit the aerial and
other sockets initially, then the
passives and leave the transistors
until last. Note the inductors are
labelled.

The small PCB fits aback the
meter and carries the components for
the FSM.
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Above: the Tamiya tank upon which the system is based

Below: the receiver with its DEAC and charger switch

Solder the output wires to the
board at this stage as fitting the
control pots later will be tricky else.
Follow the installation drawings
carefully and there should be no
trouble. Check everything carefully
though.

Power To The Aerial

Once the board is complete and the
sticks wired fit the rechargeable cells,
screw in the aerial (telescoped) and
plug in your crystal. Switch on.

The meter should show a reading.

Rotate CI using a small insulated
screwdriver or better yet a plastic
control trimmer the reading will rise
and fall as CI is rotated.

Extend the aerial fully and rotate CI
to get a maximum meter reading. It
helps during this operation to keep a
finger on the -ve of the cells to pro-
vide an earth load.

The reading should be about 80-
90% of FSD so move the FSM aerial
around slightly to obtain this.

The transmitter is now tuned. Pre-
sets PRI-6 are used to set the centres
of servo operation and do not interfere
with RF output at all.
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PROJECT: Radio Control

Above: a denuded transmitter unit. The joysticks mount above the board.

Below: the receiver removed from its case. Note the crystal.

Fit the completed assembly to the
case, lining up the aerial bush with the
plastic grommet on the case top. For
those not fitting the internal charger,
cover the holes in the back of the case
with some tape or card.

Charge
Remember that the cells used will
take 14 hours to charge from flat, and
the bulb will light quite brightly at first
and then dim as charging progresses.
To charge the Tx batteries alone fit the
DIN plug with R32 across pins 1 and
2 and plug in the mains lead to the
rear socket.

That same DIN socket is utilised
many ways. Pins 4 and 5 are the
connections for the Tx crystal. Pins 1
(+ve) and pin 2 (-ve) allow charging
of both the Tx and Rx cells together.
Pins 2 and 3 if strapped together can
switch on the Tx so that when
removed 'locks off' the unit. Makes
unauthorised use a little difficult! Pins
2 (+ve) and pin 5 (-ye) connect an
external charger to the Tx cells. 50mA
maximum please.

Crystal Clear
By changing crystal you change
channel, and the colour can be used

ELECTRONICS TODAY INTERNATIONAL - MAY 1979

BUYLINES
With a project of this type the metalwork is
more important than for our usual endeav-
ours. For the transmitter in particular, with
the joysticks and aerial to be mounted, we
cannot imagine anybody enjoying filing
away for hours. In consequence we strongly
recommend use of the hardware packs
offered by the designers, Remcon. Our
photographs and text employ these.

Ambit are marketing the components for
this project, so between the two a complete
kit is to be had. We estimate that, including
four servos, the project will cost about £1 30
in total, which is approximately £60 less
than a commercial set-up of approximately
equal performance would cost.

The model we intend to base our instal-
lation on is the Tamiya Leopard A4 in
1 / 16th scale, which is designed for radio
control. The kit is superb in all respects,
both as a model and as a vehicle for radio
control, and cannot be recommended
highly enough. Beatties chain of stores
stock the kit and it will cost around £90
including the gearbox /clutch / motor
assembly for direction control.

Component details:
From Remcon.

Manual for system (worthwhile step-by-
step constructional details) £2.75

£1.00 refundable against purchase of
packs over £25

Transmitter hardware pack (everything
except components and batteries):

4 channel £39.95
6 channel £45.00

All components available separately.
SAE to Remcon for details.

Receiver hardware pack complete (six
channels) £18.50

All components available separately.

From Ambit -

Transmitter components £10.95
Two PCB DIN plugs and charging resis-

tors £1.60
Matched crystals (2) and DIN plug

£4.00
Five -pin plug DIN (options) £0.75
Receiver components (complete) £8.95

All components available separately.
Rechargeable batteries also available. SAE
for details.

Any servo will operate with the Strato
system. Next month we will give wiring
details for the different types.

Addresses:
Ambit International, 2 Gresham Road,

Brentwood, Essex.
Remcon Electronics, 1 Church Road,

Bexleyheath, Kent.
Add 121/2% VAT to all prices except

manual.
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562
220/
240V AC

NOTE.
01 IS 263666
02 IS 13E241
03,6-11 ARE BC172

01-4 ARE lA 400V
D5-12 ARE 114914

SKI
L2

Fig 1. Full circuit diagram of transmitter

467

TO
PIN 4
SKI

162

This has been designed to meet the
stringent requirements of continental post
offices in respect of harmonic radiation and
sidebands and has adequate power output
to ensure out -of -sight range for model
aircraft.

Referring to the transmitter circuit Q6, 7
R14-17, RV1, C16-19 comprise a conven-
tional astable mutivibrator of unity M/S
ratio, and period approximately 20mS. This
is the system clock. If we look for a moment
at Q8 -I 1 it will be seen that these initially
have their collectors close to the - ye rail
potential due to their ba'e bias. Now when
the collector of Q7 goes to logic 0, the step
change in voltage at the slider of channel 1
control potentiometer RV1, is passed via
C21 to the base of Q8, cutting off its collec-
tor current. The collector of Q8 therefore
goes to logic 1. The base potential of Q8
slowly rises on a time constant C21
(R19 + R20) until the base/emitter diode

HOW IT WORKS
again becomes forward biassed At this
point the collector goes to logic 0 once
again. When this happens, the -ye going
stage voltage at the channel 2 control.
potentiometer RV2 cuts off Q9, followed
by the same pattern of events as detailed
for Q8. This sequence is followed by Q10
and Q11. Potentiometers RV1-4 are the
operator controls, and R19, 22, 25, 28 per-
mitsetting of the pulse width with the
channel controls centred. These adjust-
ments are carried out to set the mid -travel
position of the servos.

The encoding process is completed by the
C,R and diode network at the collectors of
Q7-11. Taking as an example, C26, C21, D9,
capacitor C26 is normally charged to a
potential approximately that on C16, When
Q9 is cut-off by the pulse from Q8, C26
discharges on a time constant C26
(R21 + RV3), which is much less than the

1ms minimum duration of channel data.
When Q9 is again turned on, D9 and D6 are
forward biassed by the current through R12
turns on Q5 which is part of the monostable
which modulates the buffer stage Q2. Be-
fore triggering, Q5 to cut-off, and Q4 there-
fore turned on by base bise current through
R9, R6. When triggered by an encoder pulse
via D6, Q5 conducts turns off Q4, which
reverse biasses D5. C13 then charges
through R11, maintaining Q5 in its turned
on state for a period determined by C13,
R11. Since this occurs when Q7-11 collector
go to logic 0 then five absolutely identical
pulses will be generated by Q4 and Q5 in
every 20 mS frame of data.

The RF section is one of elegant sim-
plicity, having only one adjustment, Cl, Q3
is the crystal oscillator using 27 MHz 3rd
overtone crystal base to -ve rail 27 MHz
output is coupled to the base of buffer/

modulator stage Q12 via C9. As we men-
tioned in the description of the encoder, Q4
is normally conducting, which means that
collector voltage is applied to Q2 via R6 and
L5. The amplified RF from Q2 collector
passes to the power amplifier Q1 via C6.
Impedance matching from QI collector to
the power amplifier Q1 via C6. Impedance
matching from Q1 collector to the aerial is
effected by pre- coupler C3, L3 C4, and base
loading by the adjustable network Ll, Cl. A
simple RF meter circuit is included, com-
prising the meter, C33, L7, D12, it is used to
peak the aerial matching adjustments
during initial setting up. Thereafter it
constantly indicates the carrier strength.

Before leaving the transmitter it is per-
haps worth mentioning C2, L2, C5, C11,
C14, C15, C18, C22, C25, C28, C31. They are
all there to prevent R.F. from reaching
unauthorised, and sensitive parts of the
circuit!
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Fig 2. All the possible DIN plug configu-
K rations. See text for uses.
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The field strength meter, with PCB ready
for bending at the meter tabs.

Fig 3. Section through transmitter case.
Should help with assembly.
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TAG

TAG 'K

Ff

Copper side of PCB. Note earth bush.

The field strength meter with pCB bent
over for fixing.
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Fig 4. the main component overlay for the transmitter. Note that PR1-6 are 50k in value.

LONG
STAND
OFF
PILLAR

1114

R17

L

240V

N

CONNECTIONS TO OFF BOARD
POTS RV1-13V6 ARE MARKED
ON FOIL PATTEN AS H1-6 AND
51-6_ IN ADDITION A CONNECTION
FROM J SHOULD BE MADE TO
ALL POTS AS SHOWN

(-C39-)

A

SHORT
STAND
OFF
PILLAR

RESISTORS (all 1/4

22W

5%) INDUCTORS
R1 0R PARTS LIST L12 4u7
R2,15,17 150R L3 220n
R3,6,13 100R L4 22u
R4,8,14,36 4k7 L5 680n
R5,12 1k2 C3 33p polystyrene L6 1u5
R7,10,1 1 10k C4,6 47p polystyrene L7 10u
R9 3k9 C7 10n polyester 5%
R18,21,24,27,30, C8,9 10p polystyrene

33,16 56k C10 68p polystyrene SEMICONDUCTORS

R20,23,26,29,32, Cl 1,14 47n ceramic 01 2N3866
35 82k C12 68n polyester 5% 02 BF241

C13 10n ceramic 03, 6-11 BC172

Note that 819,22,25,28,31,34 are an- 015,20,23,26,29, 04,5
D1 -D4

BC307
ITT 2002 or equi-

notated as PRI-6 to correspond to channel 32,36,39 4n7 ceramic
number C16 100u electrolytic valent

25V D5 -D12 1N914

C17,19 100n polyester
POTENTIOMETERS 5%
RV1-RV6 4k7 C18,22,25,28,31, MISCELLANEOUS (for charger version)

35,38 1 n0 ceramic Mains skt, 6V 60mA bulb, 20V 1A
CAPACITORS C21,24,27,30,34, secondary transformer, meter 200uA

C1 4-20p trimmer 37 47n ceramic FSD, 5 pin DIN skt, metalwork (see

C2,5 50n polystyrene C33 33n ceramic Buylines), aerial - 1 .4m long.
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Meter Meter
pas neg

METER

Fig 5. (Above) the overlay for the meter
PCB. This mounts stop the meter itself

The top of the PCB slips under the flange at
the top of the case.

Tuning involves one adjustment only one note thumb on battery earth.

The Rf end of the PCB.

Fig 6. (Below) Plug wiring for servos and channel line-up.
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Section thro case end moulding

common whirs

Wiring - charge plugs switch &
battery.

to identify operation easily. The
standard system of coding is:-

Tx Rx Colour
26.995 26.54 Brown
27.045 26.59 Red
27.095 26.64 Orange
27.145 26.69 Yellow
27.195 26.74 Green
27.255 26.80 Blue

Conclusion
So that's about it for the transmitter,
except to remind you that to run a
radio control system you NEED A
LICENCE. This costs £2.80 for five
years and obtained from:-
The Home Office
Radio Regulatory Dept
Waterloo Bridge House
London
SE1 8UA.

Next month we will be giving full
details of the receiver and installation
of the system into a model. In the
meanwhile for the fleet of soldering
iron, or just plain impatient,
Remcons manual contains full
constructional details of the complete
system and will be available shortly.
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Largest range of quality components in the U.K. -

Nlarshalr
over 8,000 types stocked

Head office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.
Kingsgate House, Kingsgate Place
London NW6 4T4. Tel: 01-624 0805
Telex: 21492

Retail sales London 40-42 Cricklewood Broadway. NW2 3ET. Tel 01-452 0161 2 Also 325 Edgware Road, W2 Tel 01-723 4242
Glasgow 85 West Regent Street, G2 200 Tel 041-332 4133 and Bristol 1 Straits Parade, Fishponds Road, 13516 2LX Tel 0272 654201

LEDS + OPTO BY SIEMENS
Diaplays 7 mg LEDS Rod Or Yell
Corn anode or cath Sml 3min 18 19 19
Red Large 5mm 20 20 20
8rnm HT Cl .50 Extra
10mm HT £1.55 Bnght 40 40 40
14mm HT 11.571/red LD271 £0.55
18rnm HT El 85 IR receiver £1.45

Opto crooks, £1.55
Full range +data in our .79 catalogue

RAACO STORAGE BOXES
Strong durable high impact polystyrene boxes with brass hin e
pins

119 £1.52 518 E1.78

MEMORIES (see catalogue for full range)

MM2708Q 9.00
MM 52040 9.00
MM5303N 11.63
MM5307AA /5 13.66
MM5314 4.60
MM5316
MM53305
MM8OC95N
MM130C965
MM80C975
MM8CC985
MM82C195
MM88C29N

4.60
4.20
0.58
0.65
0.58
0.55
2.90
2_08

MM88C30N 2.06
MM531145 4.47
MM561055 10.43
MM571095 13.41
MM571E0N 8.71
MM571615 8.71
TMS2716J1 1950
TMS4027-2551 8.10
TM6403351 1.76
TMS4036-251 3.28
TMS4039-251 2.78
IMS4042-2NL 2.96

TMS4043-2NL 2.98
TMS4044-205L 9.85
TMS4045-20NL 9.65
TMS4050.2N1 6.44
TMS4051-2NL 848
TMS4060.251 8.46
TMS4116-25.11 MOO
TMS416451 P 0 A
TN/166011NC 5.36
TMS99001L 44.41
TMS9901NL 10.91
IMS9902NL 9.18

TMS9903NL
TMS9904
TMS9905
ADC01317CCN
ADC3511CCN
ADC3711CCN
AD03501CCN
A003701CCN
AY2513
AY -3-8500
AY -3-8710
SFF77301A
SFF96364

13.74
P 0 A
P 0 A
16.83
830
9.35
1130
9.36
576
6.60

12.75
895

16.00

LINEAR (See catalogue for full range)
LM339N 0.60 LM1351N 1.30 CA3000
LM340T-5 OAS LM14585 0.46 CA3001
LM340T-12 0.88 11.41496N 0.97 CA3002
LM340T.15 058 LM18005 1.94 CA3006
LM3407-24 0.811 LM18015 2.25 CA3007
LM341P-5 0.56 180BN 2.10 CA3008
LM341 P-12 0.56 11418125 8.20 CA3012
LM341P-15 0.56 LM18205 1.16 CA3013
191341 P-24 0.58 LM18285 1.90 CA3014
LM345K 6.97 LM18305 1.90 CA3018
LM348N 0.96 11.418455 1.50 CA3018A
LM350K 8.50 LM18485 1.96 CA3020
LM358N 0.80 LM 1850N 1.90 CA3020A
LM 3605 3.00 19118895 2.50 CA3021
LM3705 130 LM113905 P.0 A CA3022
LM371H 2.35 LM 29075.8 1.80 CA3023
1.14373N 3.35 LM291 75-8 1.80 CA3026
LM374N 3.36 LM3301N 0.60 CA3028A
LM377N 1.90 LM33025 0.56 CA30288
1M3785 240 1513401N 035 CA3029
1M3796 4.25 1513.3005 0.68 CA3029A
LM31305-8 0.96 LM3905N 1.16 CA3030
LM3805-14 1.08 LM39095 0.78 CA3030A
LM381AN 2.70 1513911N 1.10 CA3033
1M3815 1.69 LM3913N POA CA3034
LM382N 1.32 111139145 2.71 CA3035
LM 384N 1.55 LM4250CN 1.30 CA3036
LM 3865 1917131050.1 0.115 CA3038
LM 3875 1.10 LM7811201 0.115 CA3038A
1M3885 1.00 LM8L15CH OAS CA3039
LM389N 1.00 1117812401 055 CA3040
1M392N 0.87 LM7805KC 1.58 CA3041
1917018 2.99 LM7812KC 1.56 CA3042
1M701C 2_96 LM7815KC 1.56 CA3043
LM 702C 0.81 LM7824KC 1.56 CA3045
LM703LN 1.15 LM78105CZ 0.30 CA3046
1.M 709CH 0.70 LM7131.12C2 0.30 CA3047
L.M709-8 0.60 LM781.15CZ 0.30 CA3047A
1.111709-14 0.40 1M713124C2 0.30 CA3048
LM710CH 0.87 MC667P 2.75 CA3049
LM710-14 0.48 MC671P 1.75 CA3050
1.51711CN 0.48 MC6772P 1.76 GA3051
LM716 1.00 MC724P 2.10 CA3052
LM723CH 0.62 MC789P 1.80 CA3053
LM 723614 066 MC790P 3.10 CA3054
LM741CH 0.50 MC798P 2.20 CA3059
LM741C-8 0.30 MC799P 220 CA3060
LM741C-14 0.60 MC832P 0.70 CA3062
LM747CN 0.78 MC833P 0.70 CA3064
LM748-8 0.50 MC836P 0.112 CA3065
LM748-14 0.50 MC837P 0.32 C53068
114900 0.50 MC838P 2.35 CA3070
191911 0.50 MC840P 155 CA3070
114921 0.50 MC844P 0.70 CA3071
LM923 0.60 MC846P 0.70 CA3072
11413035 1.15 MC848P 1.10 CA3075
LM 13045 1.52 MC849P 0.70 CA3076
LM1305N 1.02 MC857P 055 CA3080
LM 13075 1.22 MC861P 0.16 6130804
IN/11310N 2.10 MC1035P 1.90 CA3086

CA3038F

3.30
426
3.30
4.60
4.15
2.56
1.65
1.85
2.20
0.76
1.10
2_20
2.50
2A0
2.20
2.20
0.70
0.90
125
0.75
050
1.50
2.20
3.70
2.75
1.96
1.21
2.90
4.10
0.77
3.75
155
1.55
220
1.55
0.77
2.20
3.70
245
1.98
2_66
1.82
1.78
co.n
1.10
2.10
2.50
3.76
1.10
1.10
3.90
1.90
1.90
1.90
1.90
1.70
2.12
085
210
0.50
1.87

CMOS (see catalogue for ful range)
74COON 024 7401135 1.38
74CO214 0.24 740735 0.54
74C0414 024 74C745 0.56
74C085 024 740765 0.54
740105 0.24 740835 1.30
74C145 0.95 740855 1.30
74C2014 0.24 740865 0.64
74C30N 0.24 740895 4.39
74C325 0.24 74C90N 0.85
74C4211 0.92 74C935 0.85

740955 1.04
7401075 122
7401505 4.14
7401515 2.47
74C1545 358
74C1575 2.21
74C1605 1.11
7401615 1.11
74C1625 1.11
7401635 1.11

CD4000 0.20 0040135
CD40018 0.20 004014
CD4002 0.18 C04015
CD4006 1.25 034016
0134007 0.18 0340178
03401388 039 00491813
CD4009 0.68 C040198
C D4010 0.68 C1340208
C13401113 0.20 CD4021
004012 0.20 130402213

0.62
1.00
0.76
0.62
1.06
1.05
0.52
116
1.05
1.00

TRIACS
POWER PRICES AT UNBEATABLE
PRICES

11C206D Plastic TO66 400a 4A £0.60
11C2250 Flaw 1066 400v 6A E0.70
TIC2260 Plastic T066 400v BA £0.70
T1C236D Mesas 1066 400v 12A E1.00
TIC2461) Plastic 1066 400v 16A £1.21
TIC2531) Mastic T03 400r 20A £1.57
T1C263D Plasac T03 400v 20A £2.20
40576 E2.20
40669 £1.30
40842 £1.25
2N4444 E1.95

NEW 1979 CATALOGUE
48 page catalogue - new enlarged micro
section - largest range of quality com-
ponents from franchised suppliers available
in UK. All VAT inclusive prices. Over 8,000
line items plus lots more. 50p post paid or
40p to callers at any of our four branches.

* MAIL ORDER *
Please add 40p for p/p to all orders
Telephone orders on credit cards £10.00
minimum.

=Si

THYRISTORS
TYPE RATING CASE PRICE
TIC.445
ncAst

0.6A 30v
asA 100y

1018
T018

£0.30
£0.50

TIC471 asA 200v 1018 £0.60
255060 asA 25v 1018 £0.32
2115361 0.5A 50v TO18 £0.33
255062 asA 100v 1018 £0.40
255063 0.5A 150v 1018 £0.43
255064 0.5A 200v 1018 £0.45
861130246 4.7A 700v Pima< £1.48
BY106 Stud Mounting E1.10
EIT120(X1(3139/3158/3132) E1.10
13T121 0((3134) £1.10

NEW TELETEXT CHIPS
from Mullard - available now from Marshall's - Sole U K
distributor to the hobbyist market.

SAA Series, for the reception, display
television based text display systems. Su
FAX' and 'ORACLE' Remote Control
SAA5000 Infrared /Ultrasonic
SAA 5010 Station selector / DICS
SAA5012 Binary Input Tuners
TELETEXT (Dedicated I.C.'s)
SAA5020 TIC (Timing Chain)
SAA5030 VIP (Video Input Processor)
SAA5040 TAC (Teletext Data Acquisition

and Control)
SAA5050 TROM (Teletext Read -Only

Memory) £18.86
TIC, TAC & TROM are NMOS - VIP is linear bipolar
We recommend using DIL sockets with these chips

and control of
itable for 'CEE-

£3.48
£8.13

P.O.A.

£8.71
£11.61

£31.82

TRANSISTORS (See catalogue for full ran
253402 21 253566 .25 2N3703 .14 254907 4.90
253404 .21 253567 .25 253704 .14 254908 3.72
2N3405 .21 2N3570 4.50 252705 .14 254909 4.98
2N3414 .18 253571 1.90 253705 .14 254910 1.20
253.415 .18 2N3572 3.00 253707 .14 254913 1.46
253416 .21 2N3583 1.25 253708 .12 254914 1.55
253417 .25 253584 1.35 253709 .12 254915 2.40
253420 253605 .18 253710 .12 254916 .22

12.50 253606 .18 253711 .12 254917 .27
253439 .85 253607 .18 253712 1.35 254918 .85
2N3440 .75 253632 253713 1.50 254919 .70
253141 .92 12.75 253714 1.55 254920 .53
253442 1.46 2N3636 .17 253715 1.55 254921 .64
253444 1.35 253638A .17 2N3716 229 2N4922 .60
253445 5.50 253639 .33 253724 .65 254923 .75
253443 2N3640 .25 253725 .60 2144924 1.15

10.00 2N3641 .25 253732 2.00 254926 1.70
253447 2N3642 .22 2N3734 .75 254927 1.70

10.50 253643 .38 253735 7.00 254928 2.20
253448 253644 .40 2548711 .51 254944 .30

12.00 253645 .38 254888 .54 2N4945 .30
253468 132 253646 .28 254889 .75 254964 .28
253507 2N3662 .25 2N4891 1.30 254965 .28

10.00 253663 .22 254898 1.55 2N4966 28
253512 1.10 253690 .45 254901 1.65 254967 28
2535553 253691 .46 254902 220 254968 28

3.25 253692 46 254933 275 2N4969 .28
2N3563 25 253693 .50 254'104 1.85 255010 5.75
253564 25 253694 .50 2ni4905 2.40 255011 825

s253565 .25 253702 .14 254906 2.99 254030 .22

e)

2N5033 .85
255035 1.10
2N5036 1.20
2N5066 .30
2N5087 .30
255088 .30
255089 30
255126 A4
255127 22
255128 22
2N5120 .22
255130 22
255131 .22
255133 .22
255137 .72
2N5138 22
2N5139 .22
255140 22
255142 .22
255143 22
2N5172 .24
255179 .75
2145180 .68
2N51831.20
255188 .44
2N5189 .49
25.1190 .65
25 i191 .75
2N5192 .80
255193 .75

255194 .80 255306 .33 2N5543 7.50 2N6131 .70 80181 1.90 BFW43 155
255195 .67 255307 .30 255550 .38 256132 .70 80182 220 BRN59 1.75
2N5209 .35 255308 33 255551 A4 256133 .70 80183 2-15 BFW87 1.75
255210 .38 2N5354 27 255555 .65 256134 .70 BD187 .96 BFW9O 1.75
255219 .16 255355 20 2N5638 46 256179 .77 80201 1.10 BFX12 .35
255220 .15 2N5356 23 2N5640 46 2N6180 1.05 60202 1.25 8FX13 .33
2N5221 .16 2N5358 1.75 255654 .65 256181 .88 BD203 128 BFX19 49
255222 20 2N5365 24 255655 .55 2N6253 1.00 BD204 1.35 BFX29 .34
2N5223 .16 2N5400 33 255656 .65 256254 155 BD220 56 BFX30 .34
255224 .15 2N5401 44 2N5657 .76 2N6288 .50 80221 .68 80134 .86
2N5225 .18 255415 1.05 2N5661 256289 .50 80222 .91 BFX37
2N5226 .16 255416 1.65 17.00 256290 .50 BD223 .75 BFX68 1.10
2N5227 .18 255447 .15 255786 .96 2N6292 .60 BD224 .75 BFX6/4 .30
255232 22 2N5448 .16 255813 .55 AF239 .70 BD232 BFX85 .38
255232A 23 2N5449 .20 256027 .64 AF240 125 BD233

45
BFX86 .30

2N5239 225 2N5450 .16 256036 1311 PF279 58 BD234 Al 8E587 .35
255245 .37 2N5451 .16 2N6039 1.17 AF280 35 813235 4$ BFX88 30
2N5246 .38 2N5457 .35 256099 .62 AFY42 1.85 BD538 .77 BFX89 1.37
2N5247 A4 2N5458 .36 256107 .46 AU110 1.70 BD539 .90 8F110 1.10
255248 A4 2145459 .32 256108 .55 AU113 1.70 BD540 .80 135118 1.10
255249 .38 2N5460 .55 2N6109 .55 BC409 27 BD581 1.10 BEY19 1.10
255266 3.00 2N5461 .53 256111 .49 BC413 .16 80582 130 BEY87 1.10
255293 .44 255462 .85 2N6121 .41 86114 .17 60675 .90 BEY89 38
2N5294 .44 2N5484 .37 256122 A4 BCA15 .16 BD676 .85 BFY41 .58
2N5295 .44 255485 AO 2N6123 Al 80153 1.06 BD677 .70 BFY50 .35
255296 A4 255486 AO 256124 A5 130155 1.10 80678 .112 BP151 .36
295296 .44 2N5490 .64 2N6125 A7 BD157 .70 BES98 .33 BEY52 .35
255301 4.00 2N5492 .54 256126 AS 80158 .70 8E1510 .53 BFY53 40
255303 590 255494 .65 256129 .60 BD159 .70 BRN11 .13 85172 .99
255305 26 2N5496 .57 2N6130 .85 B0160 3.40 BFW30 245 81175 .77

TTL (see cata ogue for full range)
6574H055 0.50 74/3635 1.28 7413183N 2_70
6574910N 0.58 7413735 042 7413189N 3.74
SN74H115 0.55 74/3745 0.42 74131905 1,00
S57411205 0.55 7415755 0.58 74131915 1.00
SN74H21N 0.55 7415765 0,42 74161925 0.95
65741130N 0.55 741378N 042 74131935 0.95
SN75H4014 0.55 741.6133AN 0.90 74161945 0.70
SN74H515 0.55 7413855 0.95 74151955 0.70
S57411535 0.58 741313614 094 74131969 0.80
SN74H5414 0.55 7413909 054 74151975 1180
SN174H555 0.55 7413915 120 741.3221N 0.80
SN74H6ON 0.55 7413925 0.70 74162405 1.50
6574H625 0.55 741.6935 0.64 741.62419 1.50
S574LOON 0.65 741395AN 0.90 7413242N 1.25
SN74L025 0.56 741.6965 1.35 7415243N 125
S5741045 0.60 74131075 0.42 7413244N 1.50
SN74L47N 3.10 74151095 042 74LS245N 1.65
S5741745 0.90 74161129 042 74162475 1.09
S5741855 2.62 74161135 062 741324135 1.09
6574193N 2.30 74161145 042 74132495 1.09
7413005 026 74131225 0.82 7413251N 1.00
741501N 0.26 7413123N 0.53 74162535 1.00
7415025 0.26 74131245 1.70 7413257N 1.00
7413035 0.26 7413125N 0.60 741.32585 1.00
74L-SO4N 029 74131265 0.50 74152599 1.56
7416055 0_29 7413132N 0.85 7415261N 325
74LS08N 0.26 74731365 042 7413266N 094
741509N 026 74151385 0.65 74152735 1.30
7413105 026 74161395 0.85 74162755 3.20
7416115 0.26 74/61455 1.30 741.32795 0.58
7416125 028 7415147N 1.85 74142809 1.65
7416139 0.58 74131485 1.35 741.628314 1.20
7443145 0.75 74161515 0.58 7413289N 3.74
7416155 0.26 74131535 0.58 7413290N 1.00
7413205 026 74151545 1.45 74152935 1.00
7413219 0.28 74151555 0.80 74152955 1.35
741522N 0.28 7413156N 0.80 74152985 1.35
7415265 0.32 7413157N 0.60 7413299N 2.95
7413275 028 74161585 0.65 74153235 3.50
7415285 029 7416160N 0.80 74133249 1.65
741530N 026 74161615 0.85 74133255 2.40
7416325 027 74161629 060 74133265 2.70
7416335 029 74151635 0.85 741-63275 2.55
7416375 0-32 7413164N 1.10 74163485 1.10
74163815 0.32 74151655 1.15 74133525 1.07
74LS4ON 0,26 74151665 1.65 74153535 107
7416425 0.80 74131685 1.45 74153655 0.55
7415475 1,09 74151695 165 741.63665 0.55
741.3485 1.00 74161705 1.90 74153675 0.55
741.6495 1.00 7413173N 1.10 74153685 0.55
741.651N 0.26 74131745 0.76 74153735 055
7413545 026 741St 75N 0.75 741_63745 0.85
7415555 028 7415181N 2.75 7413375N 0.66

KNOBS for 1/4" spindles
(see catalogue for full range)

M1 Black *sac with mach metal risen
25inm da £025

M2 As M1 but 33rrrn do with pointer
£031

M3 Black plasm with machined mewl
moan and that 36mm do £0.37

M4 Had, plastic with machined metal
insert and that 36rnrn dia £0.37

M5 Back Pasta with machined meta
insert and slot 30rivn do E0.33

MS Black plastic body with metal inlay
21mm darnels, £0.16

M7 Heavy metal rrott black inlay com-
pact and very stylish. dometer
24mrn 15.62

M8 An above but 28mrn do E0.82
M 15 Bad, plastx pointer Oda with white

nod., OD 18 mm pointer
31rnm long E0.15

M16 Hghly polished metal clad and
pointer. dtarneter 22rnm £0.20
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electronics tqUay
What to look for in the June

HI-FI RECEIVER

A fifty watt stereo amplifier and a high quality
tuner would make two excellent projects in
themselves. With specifications such as these
boast, we could be sure that the units would soon
become widely accepted as the very best in DIY
hi-fi. However we've gone one better to combine
the two units to produce a receiver of outstanding
merit. If you're about to buy, build or borrow a
high-class hi-fi - stop it at once until you've read
next months ETI.

ECM
ECM (Electronic Counter Measures). Without extensive
capability in this field a modern fighter aircraft stands
about as much chance against its opponents as would a
bi-plane. Radar homing missiles can be jammed, locating
radar foiled and laser targeting pick out a plane for
ground -to -air attack in a fraction of a second. On the
ground too, anti-tank missiles, remotely guided, can
"take out" highly sophisticated (and expensive) tanks
before they get time to retaliate. The principle behind the
machinery are fascinating and their implications chilling.
Read about them next month in our comprehensive
article.

sue: On sale May 4th

ANYBODY
THERE?
That intelligent life exists elsewhere in the
Universe is a mathematical certainty.
Whether or not it rides around in flying
saucers we cannot afford to ignore the fact
that it is there - somewhere. Steps are being
taken to communicate with other worlds by
some of this planet's largest observatories,
and they may surprise you. Don't blame us if
after close reading of this, you encounter
more than lights in the sky!

READERS'
DESIGNS
Next month's is a remote controlled light
dimmer which uses an ingenious voltage
control circuit and ultrasonic transmission
technique. Can be adapted to give remote
level control of just about anything.



data sheet                    
TDA 1008 MULLARD

Introduction
The TDA1008 integrated circuit provides
frequency -dividing and gating functions for
tone signal generation in electronic organs
and other electronic musical instruments. An
increasing variety of electronic organs has
become available in recent years,. their
popularity having been enhanced by the rapid
expansion of the home entertainments mar-
ket. To provide effects such as sustain, per-
cussion, and fifth coupling, the organ de-
signer has usually needed to add special
electronic circuits to the basic organ design,
increasing overall cost. However, in a system
based on TDA1008 ICs, these and many
other effects can be easily provided without
significantly adding to circuit complexity. The
reduction in component count and number of
key contacts compared with conventional
systems results in a significant saving in cost,
greater reliability, and easier servicing. With
simplified circuits and fewer components,
organ designs using TDA1008 ICs are also
ideal for the home constructor.

The main features of the TDA1008 are
given below.

The IC is a monolithic bipolar device using
l2L logic, and therefore requires no special
handling techniques.

Only a single set of contacts is required for
each key, because the TDA1008 provides
five octave -related output signals when each
of five key inputs is activated. Thus, in a
typical system, only one busbar is required for
each manual.

An outstanding feature of the TDA1008 is
that the tone -output signals are symmetrical
about a fixed DC level, and so no DC jump
occurs in the outputs when the keys are
operated. Thus 'plopping and scratching'
sounds are eliminated from the audio output
without the need for the usual additional
suppression components.

The amplitudes of the five output signals
from the IC are proportional to the DC voltage
applied to each key input, and because the
nominal impedance of these inputs is high,
sustain and percussion effects can be added
by using simple RC networks in conjunction
with the key circuits.

The rate of attack and decay can be ad-
justed simply by varying a DC voltage applied
to a 'sustain control' pin on the IC.

Description of TDA1008
The circuit of the TDA1008 IC with basic
peripheral components is shown in Fig. 1.
The IC comprises eight divide -by -two circuits
and a matrix of gate circuits.

As shown in Fig. 1, the TDA1008 can be
driven directly from a top -octave synthesiser,
because only one input signal applied to pin
15 is required to produce nine octave -related
notes within the IC. The minimum impedance
at pin 15 is 28 k ohm.

Up to five keys can be connected to pins 8
to 12. When a DC voltage is applied to one of
these inputs, five of the nine octave -related

705

11111111111,

r

=CI CI
0..

L

0

Fig. 1. TDA1008 and basic peripheral circuit.

notes are routed by the matrix circuit to the
five tone outputs, as shown in the truth table.
Although the maximum input frequency of
the TDA1008 is 100 kHz, as can be seen
from the truth table the frequency chosen
would normally be within the audio range to
give the full range of audible tones. If more
than one key input is activated, then the
signal from each tone output will comprise the
sum of all the tones for the activated inputs.

The signal amplitude at each tone output
(pins 2 to 6) is proportional to the DC voltage
applied to each key input. Sustain and per-
cussion effects can, therefore, be obtained by
connecting simple RC networks to the key
inputs. Some practical networks are de-
scribed later. The networks shown in Fig. 1

(resistors R2 to R6 and capacitors C, to C5)
provide a simple sustain effect. The imped-
ance of the key inputs, and hence the rate of
discharge of C1 to C5, is determined by the DC
voltage applied to pin 7 of the IC. With pin 7
at 0 V, the impedance of each key input is
greater than 8 M ohms. When this voltage is
increased towards 2.5 V DC, the impedance
of each input falls accordingly. Thus the
decay of the output waveforms at pins 2 to 6
can be adjusted continuously by simply
varying the sustain control voltage at pin 7.
The impedance of the tone outputs is deter -

1

1.1

j

ij

mined mainly by the values of the load resis
tors R, to R (1 k ohms in the circuit shown).

The ungated output from the last divider
stage is provided at pin 14. This output is
used when the IC is tested during manufac-
ture, but it can also be used by the organ
manufacturer for a quick operational check of
each TDA1008. (An output signal from pin
14 when an input signal is applied to pin 15
indicates that all the divider stages are
operating correctly.) During normal opera-
tion, pin 14 should be connected through a
resistor to the + 6 V supply so that a current of
20 0A is drawn. In a practical circuit, this can
be achieved by connecting a 330 k ohms
resistor (R, in Fig. 4) between pins 14 and
13.

It is possible to derive a low -frequency
output signal for a pedal board from pin 14.
Provided that the current drain of 20 1/A is
maintained, a transistor can be used to
amplify the low -frequency signal from this
pin.

Practical Circuits for Organs Using
TDA1008 ICs
The number of TDA1008 ICs required for a
particular system depends on the number of
octaves required by the organ designer.
Normally, a minimum of twelve of these ICs
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would be required for subdivision of the
twelve top -octave notes. For example, a
master oscillator, a top -octave synthesiser IC,
and twelve TDA1008 ICs would be required
for a five -octave single -manual organ. All the
ICs, together with the peripheral components,
can be mounted on a single compact printed -
wiring board.

A brief description of a variety of practical
circuits for use with TDA1008 ICs is given
below. The five -octave organ has been chosen
as a practical example of a system using these
circuits.

Master oscillator
The Hartley oscillator is a popular choice for
electronic organs because of its inherent high
stability. The sinewave output signal from this
oscillator must be shaped by a Schmitt trigger
to provide a squarewave with the correct slew
rate for driving the TOS, as shown in Fig. 2.
For TOS circuits that require two input signals
of opposite phase, these can be provided as
shown.

However, because the TDA1008 IC
requires a stabilised supply, use can be made
of this supply to simplify the oscillator circuit
greatly, as shown in Fig. 3. Only four NAND
gates contained in a single HEF401 1 P IC,
three resistors (one variable), and a capacitor,
are required to produce an output signal of
the correct shape for the TOS. One of the
gates can be used as shown to provide an
output signal of opposite phase.

Switching and envelope -shaping
circuits
The TDA1008 IC can be connected as shown
in Fig. 4, and will provide five octave -related
tones at pins 2 to 6 by operation of a single
key contact connected to each key input (pins
8 to 12). The signal obtained from each
output, relative to the three supply voltages,
is shown in Fig. 5. The amplitude of this
signal is dependent on the voltage applied to
the key inputs. If any of the output pins
remain unused, these pins should be con-
nected to the +9 V supply to avoid intermo-
dulation between the output signals.

RI

Vibrato
input

[R2
10k11

C3
2.2nF

C5
InF

C2
Ti.70pF

T RI
13C548

[R3
/7011

R4
4.76111

ICI

2

HEFC093P

5

O +i2V

3 IL

t
signalsOutput

t OS

4 --1-

ER5
4.7M0

Fig. 2. Hartley oscillator and Wave- Shaping circuit.
ICIa ICI b ICIc

ICIa-d HEF4011r

VDO
2-I V

Fig. 3. Master oscillator using NAND gates.

Sustain
The sustain effect, the continuation of a note
or notes for a predetermined period after a
key has been released, can be easily obtained
in an organ system using TDA1008 ICs.

To apply sustain to the five tone -output
signals simultaneously, it is only necessary to
connect a capacitor between each key input of
the TDA1008 and earth, as shown in Fig. 6.
With pin 7 either open -circuit or at a low DC
voltage, the impedance of each key input is
high ohms). This impedance, com-

1-12V

+ 9V
6V

OV

Output from
lI pm 2.3. 4, 5,or 6

Fig. 5. Output signal from pin 2, 3, 4, 5 or 6.

ICId

00V

Jl
tr.tf ..'54Ons

Output to TOS

Ifo  4.33IMHz I

bined with capacitor C1, provides a time -
constant which gives the maximum sustain
period (about 4s with the value shown for C,).
Resistor R2 is included to reduce this maxi-
mum period to a practical value, determined
mainly by the time -constant of R2 and C,. The
time -constant is given by:

t=C,R2,
where t is in seconds.

For more details of the device contact
Mullard Ltd, at: Mullard House, Torrington
Place, London WC1 E 7HD.

Key

+6 V 0/

CI
0.1.7pF

Fig. 6. Sustain circuit.

R2

P,n 8
of TDA1008

22mn

Fig. 4. Simplified connection diagram for
TDA1008.

Tone output pin
8 9

Key input pin
10 11 12

2 fin fin/2 fin/4 fin/8 fin/16

3 fin/2 fin/4 fin/8 fin/16 fin/32

4 fin/4 fin/8 fin/16 fin/32 fin/64

5 fin/8 fin/16 fin/32 fin/64 fin/128

6 fin/16 fin/32 fin/64 fin/128 fin/256

TDA1008 Truth Table.
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microfile
Microfile this month has been taken over by Henry Budget, (editorial assistant of
Computing Today) during Gary Evans absence.

A slight case of sunstroke
COMMODORE, THOSE WONDERFUL people who gave
you a PET, have just taken a great step forward in the
true American tradition. Rather than going to the moon
they have headed for the Sun. A new solar powered
industrial complex has been built in Silicon Valley at
Santa Clara and they are moving in. The building was
constructed with the help of the United States ER DA and
is the first to get a 'solar grant.' The design was chosen
out of 80 applications from 35 states.

In the 60 000 sq ft Commodore will house their
headquarters, the LED and LCD production line, Pet and
KIM assembly and warehousing space. The boffins
reckon that 90% of all heating requirements will be met
by the 6000 sq ft of roof mounted solar panels and a
further 3000 sq ft of passive collectors. By using this
little lot as a giant heatsink the building will be kept cool
in summer and warm in winter . . .

Two views of the new Commodore plant in Silicon
Valley. The picture on the right shows some of the
roof -top solar panels used for heating.

Also from Commodore I have just heard the current
UK sales figures for the PET. They are selling at 200 a
week, with about 10% going to the hobby end of the
market - that's about 13000 quid a week. (Who said
hobbyists were poor?) Commodore reckon that they are
holding up well against the competition as well . . .

The Videomaster Chess Champion, the level of play
can be altered to suit your prowess, but be prepared
for some slow games on the high levels.

We had a new chess player through the office last
week micro based of course, and it nearly bored one of
our staff to death. He decided to play it on level 5 and the
machine took nearly six hours to make four moves. The
device is the new Chess Champion from Videomaster

and can cater for up to six levels so we may never see our
colleague again if he tries that one . .

The machine actually plays a very good game of
chess and the response time is a good indication of the
amount of thought that the program is putting in to each
move. For the average player Level 1 or 2 will provide a
reasonable game, Level 6 is strictly for the budding
Grand Master . . .

Teletext comes home at last

On the subject of micro's - the faithful old 6800 is,
about to appear in a new home machine, with an added
plus. The Liverpool based firm of Technalogics is pro-
ducing a system that includes full Teletext decoding,
allowing you to store information off-line and also to use
the full graphics capabilities when running your own
programs. The unit is configured for easy expansion and
they hope to gain PO approval to connect to Prestel in
the not too distant future. The cost of all this is only
about £450 for a basic system and I hope to go and see
one in the next couple of weeks. A full report will be
published in Computing Today if I can get my hands on
one.

Is it, will it .

BUZZ! Down the grapevine came some news of the long
awaited Texas micro. Allegedly it will be a 16 bit
machine running PASCAL as the main language and a
possible date of arrival is June. The last time I spoke
to anyone from Texas the reply was 'No Comment' so we
will just have to wait and see . . .

Club round -up
We have been getting news from around the country
about computing clubs.A couple of recently formed ones
have asked me to give a quick plug. This is a service we
delight in performing so please keep the information
coming in.

The Bristol Computing Club now meets regularly on
the third Wednesday of each month and further infor-
mation may be obtained from the Chairman, Mr L.
Wallace, 6 Kilbernie Road, Bridge Farm Estate, Bristol
BS14 OHY. Another new club is the Hull and District
TRS 80 Users club. They will be meeting on the second
Tuesday of each month and you can write for further
information to the Chairman, Mr F. Brown, 421 Endike
Lane, Hull, Yorkshire H U 6 8AG.

Many thanks to the East London Branch of the ACC
for the notice about their third meeting. They meet at the
Harrow Green Library in Cathall Road, Leytonstone on
the third Tuesday of each month between 7 and 10pm.
Your contact here is Jim Turner at 63 Millais Road,
London El 1 . Please note that when you write to these or
any other club we may have mentioned in the past it will
greatly help them if you enclose an SAE.
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Connect your pet to better things

I've just received an interface adapter for the PET that
should provide a solution to the problem of getting
printout. The device is a CMC ADA 1200, such a lovely
name, and has been announced by Petsoft in conjunc-
tion with their CMC Word Processor. It arrives in a small
case that plugs directly onto the IEEE -488 bus port and
will drive any RS232 device such as a printer. The unit
comes complete with an encapsulated power supply and
can be preset to any Baud rate from 110 to 9600 which
makes it suitable for any printer around. The parity and
stop bits are settable on a DIL switch to your own needs.
The output port can be called direct from BASIC to give
program listings or result output from calculations etc.
The main use however is that it is directly accessed from
the word processor package and will give you the basis
of a small office package to handle letters and docu-
ments. The cost of the Word Processor program is £25
and the interface adaptor is going to set you back about
£90 . . .

The BBC and ETI show.

We've had more than our fair share of dealings with the
Beeb this month. First the bad bit, we wish to cate-
gorically state that the so-called spelling error shown on
'Thats Life,' was deliberate. Honest. Did you see that
recent episode of 'Blakes Seven', our old friend Tolinka,
the chess displaying MPU based devices was used for a

Another odd -on for PET, this time an interface
adapter for a printer.

game of speed -chess. The BBC recently got in touch with
us with a view to using yet another of our past projects
Twonky, the musical MPU as the basis for some theme
music for a new childrens series. Alack and alas the
programme was hit by industrial action, so Twonkys
golden moment will have to wait. Eli

11°2.1._ J6.6 1.,_-5 ....,......__21.1. !!.....2°R
*.- .. -../ .......... ".....166
30p. 12rdc 5 pole andel nem 36p. 8 track

_12"...6 ^,,.21 26.. 2....26".."1 1.
...H. 95,. .6.. 1 ". 115,..
/rpm 95e Saltb. clerk reeler. such.
24Orsc 1 rear per ben. 950.
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TOOLS. SOLDER SUCKER. Mauer type. high
110111n. Inn. flaw.. 14,75. aura awn.
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ota,a, iaannee sawn. 5" £135., pad..
model CIS wen galleries' Ire., 2410rec
1310. No. NEC CX 17 wall Seide,1.1
'rm. 240rec 13.60. btu 125 25 wall
sellerew Inez 2413rec E3.941 Plea 513
stands lg." all non n1.1,1E1.44 Paler
lab sheds 12p earl, Serried Solder Mn
45p getta Neon tester screwlrhers 8" lint
40p. Minnie IC lett clip. 16 *e t 135.

MOE&SUZZEIRS.Iliniatere solid slide liaters.33
X 17 X IS.. white pled. cage wept el 3
het 7010 taperer sew 111.1 ile1Y
151.... 4 relines milatle 84-12 N. 24 lac
75p ..01. LOUD 12$ Barrer Can many

oil. M.. .1.61 .300 .56. 6°17 61.°
MIFF type bIzzo. IFININIF mid, 6.17414
25p SMITH'S AUDIBLE WARNING DEVICE.

17.1001.04.6 0...0 11117 30..... 13.0
din nerds* en 6.12rdc 30p.

MICRO SWITCNES. Staedard butte.
rated 28a25e8ww make er Ireek sew

I p red, roller NNNNN led versa. al theT
laller Mil es pelt. 15p Upt action micro
snick. 3 men er.breek 35,20,755,, 73:

sack.,,,11,.;..6-....76.16. 66... '6.7°
2 norm. clesed,

` arm. ".4 666 ,,
pluapr 201.1. long 14040118mm! 25p aec .

ROCKER SWITCHES. 2 ..p SPOT :intl.
hole Hales. aerie., celears (rod. !Hach.

iant trees.19p each. 2verpl
amp Mile rocker. 21,15,13mm 17,50 each.5

PROJECT MIMES. Study APP bleat
patio keen matt lends sed lid.
75158,35. 43p 9517,35 ow 50p

one p.11541017 56

..... PO1711111 110105 41171,24mm ie`""
black sr white with Id al .,Yews 39p peck.

VERO HANDHELD BOX Vain ABS.
21.13.7" burn. with screw 85p sod,

1111011 IS Isr 35p. MOM 10 hr
*. MIRE II IFF WM RIR 18 lea 75p.

TAPE HEADS. MOM eisalts 1130. Meru
cguetti F3. Student e track done f1.75.
11.911 MN1330 'i track Sop. BSA MUSD %
tan £1.95. TDIO 11.1 Seed easenthly 2
heads Seth 7. track R/P with be* Is eras.
01.20.

11114 Unbend 100 lea 12.51 1114144

ledienell 103 hr F225.

ZENERS.E172112 400 mw 2V7 to 33r 5p each
BIX6 I 13 watt 715 to 33r 12p each.

SPECIAL OfFER SEMICONDUCTORS.
Plastic voltage eplaters. I sop eine
reined ia price 7805. 7112. 7115. 7824 ell
el 75p luck. 7905. 7912. 7115. 7924 MI 99p
says. 3 typs II gin on ,lose: upon ta
35r rn. 75p each. L1134W 6 roll I Imp rep.
40p each. 723 14 pl. OIL rip 31, ask
PETS Mee carted. N c ..... I *miler to
210819 15p. 31140 er IMMO' 40p each.
M203 lot matched pair of single gate
welts in oaf can 40p 216062 plastic
Rom urs 1000 800/41 18p nob. ems
Opt. Imitator,. 4 teal tetra red lad to
Odeon 25p each.

SWITCHES. Set 111.. Tend.. SPOT
1115e7and 45p. OPOT 18,7171 50p. IMOT
Castro BM 11211 Ida,* 75p.

FVSII SIVITCIIES led... red lop. Pall
.wake 14, suit pub eri break 'drain
161.16 tad 161 sack.

UMW SINRCIIES ell (POT I 5,11112so
12p. 16,11.9mm 12p. 22.13,0.m 12p.
22113d one ell 13p. Multiple elder.
Pohl. 11.21.112 1.1!29,4,11.. 24p.

INCROPHINIES
ECIA105. ceedeeaer. emni *recliner MO
ohm.. ea/ell switch (2.95. £11506 Coe
Pour. cerdied...I directrnal. 6013ehma er
50k. horn chromed copper case 112.95.
Onside stick Nike. 5.000 elms. on/oll
swItch. Mel with Menden' Mc 12.95. 011104
Mb. ale. lie Ple mdrelhesel. cmilkield.
1.000 Pm roe. 50.16khz saes led aid
howry InPri.11 £525.
STANDARD ceautte milies 200 Ns aped.
Idea nth 2.5/3.50 jerks. 1.101 mkt,
El 25.
DYNAMIC P.A.Ilicrophene. *Meal. ler
mobile nu. hood hell with than witch.
city Ned. 506 imp. 13.44.
CRYSTAL INSERTS. 35,10mm 45p each.

ARISE BETS. Banners Praclics lier 95P

.--141- eat* wp. tally dilatable f2 45NOTOISSEO CAN UNITS. MEN aspic.-
Mans Ideal r1.1. litlit displays ter
discs, etc. If switches per felt lech
chaueenr typo. 'Med with low re.. pal
meter which Is 50,... Ms oell is upped
rffili a capacitor. however lo loable 11 le be
sue directly oe 240nc ELM de Hod.

RELAYS. Clare Elliot ,ea. min. rel.
10,10mm 21250 'I 75

Y

pole 0,1 101 ..1 1.

Miniature encapsulated reed rain 0.1
metrir ineentieg. Jingle man operated on
12,410 50p. Continent.' series. sand plastic
cue tae. 24rk. 3 pl. c/o 5 amp culacts.
wow Esp. Ituk lisopsyle/s. 3 make eel I
break contact. ens 65p luck. Metal Cased
reed relay 501451170. has 4 leery duly
mays reed inserts nerd., se 12d, 35p
each.

MURATA TRAIMOUCERS. REC/SENDER
MMOIL 401H2 E3.25 pair.

PUSH NM= 71I ILIUM IN varied'
eansisterisod U.H.F. new 0225.

OM lead
TELEPINUE

3.5mm l
PICK UP COIL Sucker type

sed ack 55p.SURPLUS BOARDS. Ile I. Ills as 14
eecapesleted reed relays. 1.5111.
remorskie. F1.95 /le 2 Ms hes et 1.40 11
.108 (50.2. 5! SCAB. ne ran.. UJT ied
Modern returners E1.95. Ile 3 I.F. Beards.
tau are complete IF Nerds male Ix oar
Mies. 4651141. tell se n IFS and Oar. coils

(T060 40p each. No. 4 Lamp Raster hoard,
seirnio tor ler load 240rec applketions
awns 1 NM per mewl lel cm. he varied
Ma a preset pot lap

110101 CABLE I way shmle core minis-
tare 20p per metre.

POWER SUPPLIES. 9VOC 120m.
reguted. will replace PM battery etc.122.

5. 3111olied Pd. rills II.. 13 =1
sachet los 3-4.5-6.7.5 aed 9 rolls 0 0 en el
either 100 or 400m. gwitchable 03.25. 

6C2....641 6'66°4" .....7 7.217 31.7.59.16
I ......A. 1111.7.1 ....7.1^1 end on eft
0..6 ..6 '. 167 ....... I"' 10" "6n
Sit Iron mo lead to marline correni
25.25

STOP PRESS. sew arrinis. 12 roll car
torn mold: WM pansy eeM 55p aid.. 8
1.56 al roe playtacli heads only 75p each.
Cer radio burls. complete diens with 6
R....... 176 .11.11. .... N. I. II 111..
751 sac . Car rein IF/IF an sold primp
beards. 2 Ireesistma '. LIMP 1C. trimmers.
Fs de. new bat ee left 65p each.

ELECTMCAL RENS. Will MI6 now
bud,r du odd 11.0 l0 sus. IS

on us JUMPER TEST LEAD SETS 10 PAIR,' of
eels wile venous coloured ores clips each
map clips( 80p per setOECON DUO ETCHING PEN. VIM .pere

tip. 75p.

an, non. aanona n.sna.
no. 13 ,, only bud udu weirl
34 no

-

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated
lists.

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL L2 2JD

i
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7400 10p
7401 10p
7402 10p
7403 10p
7404 12p
7405 12p
7406 25p
7407 25p
7408 12p

'7409 12p
7410 12p

7460 12p
7470 25p
7472 20p
7473 25p
7474 25p
7475 25p
7476 25p
7480 40p
7481 85p
7482 75p
7483 75p

74137 90p
74138 100p
74141 50p
74142 180p
74143 270p
74144 270p
74145 55p
74147 100p
74148 90p
74150 65p
74151 45p

74195 50p
74196 50p
74197 50p
74198 100p
74199 100p
74293 90p
74L500 18p
745112 80p

CMOS
4000 12p
4001 12p

4055 130p
4056 120p
4060 100p
4066 35p
4069 12p
4070 12p
4071 12p
4072 12p
4081 12p
,4082 12p
4093 70p

CA 3140 60p
LF 356 80p
LF 357 80p
LM 211 H 250p
LM 300 TR5 170p
LM 301 AN 30p
LM 304 200p
LM 307N 65p
LM 308 T05 100p
LM 308 DIL 100p
LM 309 K 100p

LM -3909 N 65p
MC 1310 P 140p
MC 1312 P 150p
MC 1314 P 190p
MC 1315 P 230p
MK 50398 650p
MM 5314 380p
MM 5316 480p
NE 529 K 150p
NE 555 25p
NE 556 90p

TBA 480 Q 200p
TBA 520 Q 200p
TBA 530 Q 200p
TBA 540 200p
TBA 550 Q 250p
TBA 560 C 250p
TBA 641 Al2 250p
TBA 700 180p
TBA 720 Q 225p
TBA 750 Q 200p
TBA 800 80p

7411 15p 7484 70p 74153 45p 4002 12p 4510 60p LM 310 TO5 150p NE 562 B 400p TBA 810 100p

7412 15p 7485 60p 74154 70p 4006 80p 4511 70p LM 311 TO5 150p SAD 1024 1500p TBA 820 100p
7413 25p 7486 25p 74155 45p 4007 14p 4516 65p LM 317K 325p SL 917 B 650p TBA 920 Q 280p
7414 45p
7416 25p

7489 130p
7490 25p

74156 45p
74157 45p

4009 30p
4011 129

4518 65p
4520 65p

9M33324 70p
LLM 60p

SN 76003 N 150p
SN 76013 N 110p

TCA 270 Q 220p
*TCA 270 S 220p

7417 25p 7491 40p 74160 55p 4012 12p 4528 80p LM 348 N 90p SN 76013 ND 125p TCA 760 300p
7420 12p 7492 35p 74161 55p 4013 30p 4583 70p LM 380 60p SN 76023 N 110p TCA 4500 A 450p
7421 20p 7493 30p 74162 55p 4015 50p LINEAR LM 381N 90p SN 76023 ND 125p TDA 1008 350p
7422 15p
7423 20p
7425 20p
7426 22p
7427 22p

7494 70p
7495 45p
7496 45p
7497 120p
74100 80p

74163 55p
74164 60p
74165 60p
74166 75p
74167 160p

4016 30p
4017 50p
4018 55P
4019 40p
4020 50P

AY3 8500 450 p
CA 3039 70
CA 3046 60p
CA 3060 225p
CA 3065 200p

LM 382 90pLm 391 180pLm 555 25p
LM 709 C 40p
LM 710 T05 60p

SN 76033 N 150p
$N 7627 N 160p
SN 76228 N 180p
SN 76660 N 75p
TAA 300 100p

TDA 1034 450p
TDA 2002 300p
TDA 2020 300p
TL 084 120p
XR 320 250p

7428 25p
7430 12p

74104 40p
74105 40p

74170 100p
74173 80p

4022 50p
4023 12p

CA 3076 250p
CA 3080 75p

LM 710 DIL 65p
LM 723 T05 40p

TAA 350 190p
TAA 550 35p

XR 2206 450p
XR 2207 450p

7432 20p
7433 28p
7437 20p

74107 25p
74108 100p
74166 75p

74174 60p
74175 60p
74176 50p

4024 40p
4025 12P
4026 800

CA 3084  250p
CA 3085 85p
CA 3086 60p

LM 723 DIL 40p733 120p
LM 741 20p

TAA 570 220p
TAA 6616 140p
TAA 700 350p

XR 2208 600p
XR 2216 650p
XR 2567 250p

7438 20p
7440 12p
7441 45p

74109 25p
74118 75p
74120 80p

74177 50p
74178 75p
74179 120p

4027 30p
4028 45p
4029 50p

CA 3088 190p
CA 3089 160p
CA 3090AQ360p

LM 748 40p
LM 1303 N 100p
LM 1458 100p

TAA 790 350p
TAD 100 150p
TAD 110 130p

XR 4136 150p
XR 4202 150p
XR 4212 150p

7442 40p
7443 60p

74121 25p
74122 35p

74180 90p
74181 130p

4030 30p
4032 80p

CA 3133F, 130p
CA 3130 1.00p

LM 3080 75p
LM 3900, 55p

TBA 120 S 60p
TBA 120 T 85p

XR 4739 150p
ZN 414 100p

7444 60p
7445 65p
7446 50p
7447 50p

74123 40p
74125 35p,
74126 35p
74128 60p

74182 50p
74184 120p
74185 100p
74188 320p

4033 100p
4040 60p
4043 60p
4046 90p

IN 4148 Diodes by ITT/Texas 100 for £1.50 First grade LEDs

Static Ram 2102 1024x 1 bit 450 nano sec, £1.00 each 11025 or 0 2" red

2112 256 x4 bit 450 nano sec, £2.50
p each 100 for

e7.60, 1,000 for
Murata Ultrasonic Transducers 40kHz, £2.00 each; £3.50 pair UK/.

7448 50p
7450 12p

74130 120p
74131

74190 70p 4047 80p
4048

All prices include post and VAT

7451 12p
90p

74132 45p
74191 70p
74192 60p

50p
4049 25p Tx POWELL7453 12p 74135 90p 74193 60p 4050 25p 306 ST. PAULS ROAD, HInsHBURY CORNER, LONDON, N.1. TEL. 01-226 1489

7454 12p 74136 80p 74194 55p 4054 100p Barclay/ Access credit cards accepted

ONE OF THE DIFFERENCES BETWEEN THIS AND THE SUPERBOARD IS:

YOU CAN HAVE IT NOW!

Full ASC II
keyboard

11111111111111111101111111_1111111
Superkit

OHIO SCIENTIFIC
BOARD LEVEL

COMPUTER SYSTEM

£299.00 + VAT
AVAILABLE FROM STOCK

OTHER ADVANTAGES INCLUDE:MODEL 500 CPU BOARD
* Prom Resident Microsoft Basic the fastest full function Basic in the Microcomputer Industry.
* Prom Resident Machine Code Monitor.
* 4K of Main Memory for your programs.
* 6502 Processor
* 8 Bit PIA.
* Serial Interface to allow communication with teletype or VDU.

MODEL 540 INTERFACE BOARD
* TV Interface configured for British TV to plug directly into the aerial socket. Screen format 16 lines by 64 characters or 32 extra large

characters, Software, Selectable 256 characters including upper and lower alpha, gaming characters, graphics elements.
* Cuts Standard Cassette Interface provides mass storage for programs and data.
* Keyboard Interface.

8 Slot Motherboard provides 6 slots of expansion for Standard Ohio 48 line bus.

ASCII Keyboard, 53 key full typewriter keyboard.
All the above supplied complete with full documentation. Send large s.a.e. for more details

MUTEK QUARRY HILL, BOX, WILTS. 0225 743289
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20 x 20 WATT STEREO AMPLIFIER
Viuount 11.1 unit in teak simulate cabinet Silver finish rotary controls and
pushbuttons with matching fascia, red mains indicator and stereo lack
socket. Functions switch for mic magnetic and crystal pickups. tape tuner
and auxiliary Rear panel features two mains outlets DIN speaker
and input sockets plus fuse 20a20 watts RMS 4040 wens peak
For use with 8 to 15 ohm speakers

£29.90
£2 50 pop

30x30 WATT AMPLIFIER IN KIT FORM anomm*".my
For the experienced constructor corn- ...**--
plete in every detail. same facilities -
as Viscount IV. but with 30x30 output
60x60 watts peak. For use with 4.15 4n4*
ohms speakers nn

f2u.uu f250

otrAt_ ootik
30x30 WATT AMPLIFIER IN KIT

WITH SPEAKERS
2 GOODMAN cempact 12" boss woofers with cropped sides. 14.000
Gnu tiepin 30 watt RMS haedliep phis 2 3" approx. f49.00tweeters ad cress -own to salt

 p&p (4 00

BUILT AND READY TO PLAY 39.00
30a30 Viscount Available lolly built and tested  pAp (2 50

EMI SPEAKER BARGAIN
Stereo pair 350 kit System consists of
13" a 8" approx woofer with rolled
surround. 21/2" approa Audas tweeter,
caissonr components and circuit
diagram Frequency response 20 Hz
to 20 KHz Power handling 15 watts RMS
20 watts max
8 ohm impedance

f14.95
Per stereo pair
+ (3 40 p&p

BSR P200
Belt drive chassis turntable unit semi £24.95
automatic, cueing device p8p f 2 55

A.D. C OLM 30 Mk III Magnetic Cartridge
to suit £7.75

GARRARD DECK
MODEL CC 10A
R cord changer with cueing device
fined with stereo ceramic cartridge
re dy to fit into your own plinth

BSR Manual single play
record deck with auto

eturn and cueing lever tined with stn eo
ceramic canridge 2 speeds with 45 r p m
spindle adaptor ideally suited Isom home

ItIFlusPeRICE f 10.95 (;t5

f7.95 pAp (2 00

SANYO N¢/cad battery, with
mains charger equivalent in
size and replaces 4 SP1 1
type batts. Size 3VL"e 1'a"'.

2" approx

f7.50
O+O

f 50p

AM/FM STEREO TUNER
AMPLIFIER CHASSIS COMPLETE WITH DECODER

Ready built Designed in a slim form for compact, modern installation
Rotary Contreh Vol On/Oft, Bass. Treble, Balance
Peab Buttons for Gram, Tape. VHF. MW. LW

Paws, Output 5 watts per channel Sine at 2% THO into 15 Ohm
7 watts speech and music
Tape Sensitivity Playback 400mV/ 30K OHM for max output Record
200mV/50K output available from 25KHz 11 50mV /100K1 deviation
FM signal Frequency Reap (Awn) 50Hz to 17K Hz within i ldB
Radio FM sensitivity for 3dB below limiting better than 10 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW 1 mV/Metre
Size approx length 16" x height re" a depth 41/4"
240 Volts AC Complete with Mang eel

£19.95 u 25Circuit diagram

LEO 5 function men s digital watch
stainless steel finish
1C3 5 function men s digital watch
stemless steel finish

LCD 8 Function CHRONOGRAPH men s digital
watch. stainless steel finish

POCKET CALCULATOR. With LED display memory
and percentage key

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with LED

display Butter and
snooze timer

f11.95
125 Wan Power Amp Module

Mains power supply for above unit

MULLAH° Built power supply

DECCA 70w Stereo speaker kit comprising
2 8" approx bass units 2 3'," appros
tweeter inc crossovers

VIMOMASTER Super Score TV Game
with pistol mains operation

At gm.
-4-
£13.95

f3.50
E1.50

f 20.00
f14.95

Mullard
AUDIO MODULES IN

BARGAIN PACKS
CURRENT CATALOGUE

PRICE £
AT OVER

PER PACK

SEE OUR PRICES

1
PACK 1 2 x LP 1173 1 Ow RMS output power audio
amp modules. 4. 1 LP1 182/ 2 Stereo pre amp for
ceramic and auxiliary input

Opy.Fpl EPRI Ig f 4.95

PACK 2 2 x 011 173 lOw RMS output power audio
amp modules r. I LP1 184/ 2 Stereo pie amp for
magnetic. ceramic and auxiliary inputs2

I IIUe OUR PRICE

£7 45
IAvailable also to purchasers of the 10+ 10 amplifier kit

10 + 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier kit which is suitable for use with a ceramic
cartridge. The amplifier utilises proven Mullard modules and
is available at a very competitive price The amplifier kit
comes complete with instructions and includes a Mullard
LPI183 stereo preamplifier module. two LP I 1 73 power
amplifiers with integral heatsinks. a power supply,
Zobel networks. front and back mounting panels, a finished
fascia panel, all control potentiometers (bass, treble.
volume and balance), switches, input, output and headphone
sockets. wire, and an easily assembled wrap around cabinet
to house the finished unit

pAp (2 05 f11.95

BARGAINS FOR PERSONAL SHOPPERS

f5.95
f6.95

f12.95

f 2.95

ACCESSORIES
Salable maw peed apply parts.
cessallig N malts tranlermer,
leidgs minter. sasetligg equal-

uld sou et rotary stereo coo -
his Id treble. bass. velem and

£2.90 plus E1.50 p.& p.

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

V

Two Way
Speaker Kit

Gmeglaieg N twe B" it V approx.
4 gm bass end two 3Ye 15 due
eikiege Mester WNW. txass-
aar

£3.95 PK st.risParplus (1.50 p.r5 p.

PORTABLE RADIO/CASSETTE RECORDER. AM, id with cloak
LW. MW. SW, VHF mains/battery operation f41.95
VIDEOMASTER COLOUR
SHOT TV GAME
Choice of three games -Football, Tennis
and Squash Ready to play -one or two
players MAINS OPERATED OPPORTUNITY AT f 9

50 WATT MONO
DISCO AMP

f29.95
POP f2 50

Sae approx 134t" x 5Va" x 674"
50 watts rms 100 watts peak output. Big features include two disc
inputs. both for ceramic cartridges, tape input and microphone Input.
Level mixing controls fitted with integral push-pull switches. Independent
bass and treble controls and master volume

70 & 100 WATT
MONO DISCO AMP
Size approx
14" a 4" a 10.4"
Brushed aluminium
fascia and rotary controls
Five venical slide controls. master volume.
tape level. MIL level, deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No 1 to
No 2, aryls. versa. Pre lade level control 70 wan
IPFLI lets YOU hear next disc before fading 140 wan peak f57
it in VU meter monitors output level p&p f4 00
Output 100 warts RMS 200 watts peak 100 watt f65

f'4.,.
--iT -ji I I 0

°
1 '

r . ' 1 )

 40

R C
323 EDGWARE ROAD, LONDON W2
21E HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No callers
AU. PRICES INCLUDE VAT AT 121/2%
All items svbject to wallability. Price correct al

12.3.79 sod saint to change without notice.

For personel shoppers only

DUO II SPEAKERS

Attractive leak Mgt seder. design
inerearothi 2 speaker anits-81/2"
Apra. weehr ash 2tA" approx.
Neater 45 I IBM la. Impedance 8
ohms Power 15 vans RMS 20 watts
max. Per dune pair.

f17.00

FOR PERSONAL SHOPPERS ONLY
TANNOY 15" Lancaster corner cabinets,
traditional design f20.95 each

NOTE DUE TO INDUSTRIAL UNREST, PLEASE ALLOW

EXTRA TIME FOR YOUR ORDER TO REACH YOU

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-123 8432. 9.311am-5.30pm. Hell day Thursday. ACTON: Mai Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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INTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!

'DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR
TOTAL 200K ON LINE. £8.33 + VAT.
'DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS
FAST LOADING SPEED

INTERNAL MEMORY
EXPANSION FOR PET!
EXPAN DAPETTm

32K UNIT ALLOWS 8K OF
ASSEMBLY LANGUAGE
SUBROUTINES ACCESSED
VIA THE USR COMMAND
OPTIONAL PLUG-IN
BOARDS
SERIAL I/O BOARD P.O.A.
S -I00 I/O BOARD P.O.A.
4K EPROM BOARD P.O.A.

INTERNAL MEMORY
EXPANSION UNIT

*MOUNTS EASILY INSIDE
YOUR PET

EASY TO INSTALL
(15 MINUTES)

USES LOW POWER
DYNAMIC RAMS

90 DAY PART & LABOUR
I YR-RAMS

30 DAY MONEY BACK
GUARANTEE

'MOUNTING SLOTS
FOR 4 BOARDS

CALL/WR1TE FOR
ADDITIONAL INFO

DEALER INQUIRIES
INVITED

EXPANDAPET PRICES
16K ( 8K PET 24K)

£261 + VAT
24K ( 8K PET 32K)

£320 + VAT
32K ( 8K PET 40K)

£374 + VAT

DISKMON Tm(DOS) AUTOMATICALLY REORGANIZES FREE DISK
SPACE AFTER SAVE OR ERASE
'DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER

BOARD PLUGGED INTO EXPANDAPET'
"DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK
DATA FILES
"DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF
PARALLEL PORT SUCH AS CENTRONICS 779
'FULL DISK SOFTWARE SUPPORT
'FORTRAN & PLM COMPILERS THIS JANUARY
'90 DAY MANUFACTURER'S WARRANTY ON HARDWARE
'READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS AND
UTILITY DISKETTE
'CALL OR WRITE FOR ADDITIONAL INFORMATION
'INITIAL QUANTITIES LIMITED
'THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE
MANUFACTURER
'DELIVERY NOW
DKH641-DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON

£9 1 6 + VAT
DKL067-DISKMON ASSEMBLER LISTING/ DOS £19.95
ASM789T-PET-ASSEMBLER ON CASSETTE £19.95
ASM789D-PET ASSEMBLER ON DISKETTE (5.5 inch) £39.95
LNK456-AUTOLINK LINKING LOADER ON DISKETTE £39.95
FOR300-FORTRAN COMPILER ON DISKETTE £59.95
PLM400-PLM COMPILER ON DISKETTE £39.95
* BUSINESS PACKAGES STARTING IN 1st QUARTER 1979 *
'THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM
16K-SEE BELOW)

MUSIC BOX
Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc.

L37.50 inc. VAT & P&P

T.I.S. WORKBOOKS
A set of 5 workbooks to give you a full understanding of all the
ins and outs of your .PET more fully than any previous man-
uals.

E15.95 per set, inc. P&P

Lots of software and other goodies.
Send large SAE

OHIO SCIENTIFIC
SUPERBOARD II

iirscts
7oZ:n

tiltriC2

E263 plus VAT
Standard Features
 Uses the ultra powerful 6502 microprocessor
 8K Microsoft BASIC -in -ROM
 Full feature BASIC runs faster than currently available

personal computers and all 8080 -based business com-
puters
4K static RAM on board expandable to 8K

 Full 53 -key keyboard with upper -lower case and user
programmability

 Kanses City standard audio cassete interface for high
reliability

 Full machine code monitor and I/O utilities in ROM
 Direct access video display has 1K of dedicated memory

besides 4K user memory), features upper case, lower case,
graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV's with
overscan display about 24 rows of 24 characters, without
overscarn up to 30 30 characters.

Extras
 Available expander board 'features 24K static RAM

(additional mini -floppy interface, port adapter for printer
and modem and OSI 48 line expansion interface.

 Assembler editor and extended machine code monitor
available.

Fully built and tested. Requires only 5V at 3 amps and a
videomonitor or TV and RF converer to be up and running.
Phone or write for delivery dates. Full one year warranty.

LOTUS SOUND, 4 MORGAN ST., LONDON E3 SAB
Tel: 01-981-3993 Telex: 261426 Attn: Lotus Sound
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PROJECT

HEADPHONE
AMPLIFIER
Here's a project for the true hi-fi enthusiast, or for the guy who simply likes
to 'listen in silence'.

A HEADPHONE AMPLIFIER is a
gadget for the true hi-fi stereo
enthusiast. It is a low -distortion
wide -band low -power amplifier,
without built-in tone controls. It lets
its owner hear signals virtually 'as
recorded', with none of the usual
problems from 'processing'
distortion, or from room acoustics.
Equally important, it lets its owner
listen to recordings at full orchestral
levels without upsetting the
neighbours or causing the pet budgie
to shed its feathers.

The ETI headphone amplifier has
a couple of special features. It has a
low -noise RIAA-equalised
preamplifier built into each channel,
so it can accept input signals directly
from a phono pick-up. It can
switch -select either phono, tape, or
tuner inputs, and can drive up to four
sets of 8 ohm headsets
simultaneously at total power levels
up to a few hundred milliwatts. The
unit can thus be used for both
individual and group listening.

Each 'phone output channel of the
amplifier has a source impedance of
10 ohms. This impedance provides
each 'phone with good damping and
transient response, and at the same
time makes each output immune to
short-circuit damage. The available
power at each output is sufficient to
drive the ear drums of a 'phone user
to the threshold of pain when using a
decent 8 ohm headset; you can't ask
more than that.

Construction

All of the units electronics
components, including the mains
transformer, are mounted on a single
PCB. The layout is quite compact, so
extra care needs to be taken over the
construction, particularly with regard

N

to the polarities of semiconductor
devices and electrolytic capacitors.

We fitted our prototype unit in a
fairly tight -fitting Verobox, and used
a 6 -way DIN connector for the
inputs, rather than the six individual
connectors shown in the circuit
diagram. Note that screened lead
must be used to connect the two
phono inputs to the input of the
preamplifiers.

When construction is complete,
set RV2 and RV3 to minimum

FS1
250mA

L 0
I SW2a

SW2b

F T1
240V/12 0 12V

Fig 1. PSU circuit for amplifier.

DI

resistance, insert a DC current meter
in series with the test point of the
Right channel, and switch the unit
on. Check that the unit is functional,
and then adjust RV2 so that the
meter reads a quiescent current of 15
mA. Repeat the procedure for the
Left channel, using RV3 to set the 15
mA quiescent current, and
remembering to fit links across the
test points after the meter is
removed. The unit is then complete
and ready for use. Good listening.

NOTE
01-4 ARE 1N4001
011 IS BFY50
012 IS BF% 08
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RIGHT
PHONO

NOTE
IC1 IS LM381
IC2 & 3 ARE 1E356
Ot86 ARE BC1094
02 & 7 ARE BC184b
04 & 9 ARE BC214b
03,5,8 & 10 ARE BF V50

LEFT
PHONO

100u
25V

TUNER TAPE

11=---.3PHONO
100n

RVla
100k
log
VOLUME

TAPE

SW1b C14
100n

RV1b
100k
log

VOLUME

HOW IT WORKS
The ETI Headphone Amplifier uses two
identical amplifier channels, each com-
prising an RIAA-equalised preamplifier, an
input -selection switch and a volume con-
trol, and a main amplifier stage. The design
uses two mains -derived stabilised power
lines, which are fed to each of the two
channels.

Each pre amplifier stage is designed
around one half of an LM381 low -noise dual
preamplifier IC. In the Right channel, RI
matches the preamp input impedance to
that of a standard magnetic pick-up, R2 and
R4 set the quiescent output of the pre
amplifier at approximately half -supply vol-
tage, and R3 to R5 and C3 to C5 serve as the
RIAA equalisation network. The pream-
plifier stage has a voltage gain of about 41
dB at 1 kHz, and gives an output of about
600 mV from a 5 mV input at this frequency.

Input signals to the main amplifier stage
are derived from either the preamplifier
output or the tape or tuner inputs via
switch SW1 and volume control RV1. The
amplifiers are standard class -AB types,

RV3
100k
SET
15mA

.11V

with voltage gains of about ten. In the
Right channel, the voltage gain is deter-
mined by R7 and RIO. The quiescent cur-
rent of the output transistor stages (Q3 and
Q5) are controlled by 'amplified diode'
transistor Q1, and are adjustable via RV2.
Outputs are fed to each channel of each
headset via a 10 ohm limiting resistor: R15
and C8 act as a Zobel network across the
output, and enhance circuit stability.

Note that the op -amp used in each main
amplifier stage is an LF356 high slew -rate
type, which enables the amplifier to give a
good high -frequency performance. Also
note that the input and outputs of the
amplifier are referenced to the 11 volt 'half
supply' power line, and not to the zero volts
grounded line.

The two power supply lines are derived
from the mains via 12 V - 0 - 12 V
step-down transformer Tl. Each output is
controlled by a series -pass transistor and
zener diode regulator network. The
nominal output voltages of the lines are 11
V and 22 V. The zero -volts line is grounded.

BUYLINES

The only component that may be
difficult to find is the LF356 FET
op -amp.

Marshall's can supply this IC.

TEST
POINTS

TEST
POINTS

Fig 2. Main circuit. Note that R6 replaces
the 18V battery if the pre -amp is mains
powered.

PARTS LIST
RESISTORS

R1,4,20,23 47k
R2,21 15k
R3,22 39R
R5,24 4k7
R6 390R
R7,25 12k
R8,10,26,28 100k
R9,27 33k
R11,12,29,30 10k
813,14,31,32 2R2
R15,33 33R
R16,17,18,19,

34,35,36,37 1OR
R38,39 1k
R40 2k2

POTENTIOMETER

RV1 dual 100k
RV2,3 100k sub -min

preset

CAPACITORS

C1
C2, 9

100p, 25V
110
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PROJECT: Headphone Amp

LEFT-RIGHT
OUTPUT COMMONS

L N

SW2

LED1

anode cathode

Fig 3. Component Overlay for the headphone amplifier with R6 in
place to mains power the pre -amp. A lower noise figure can be
obtained by battery powering the pre -amp. Connect the battery as
shown in the circuit, and break the track at point A, Remove 116 from
overlay.

C3,10
C4,1 1
C5,12
C6,7,13,14
C8,15
C16,17
C18,19

220
68n
15n
100n
10n
4700, 25V
100, 18V

SEMICONDUCTORS
IC1
IC2,3
Q1,6
Q2,7
Q4,9
Q3,5,8,10,11
Q12
D1,2,3,4
ZD1,2
LED1

LM381
LF356
BC109C
BC184B
BC214B
BFY50
BFX88
IN4001
12V zener
standard 0.2"

MISCELLANEOUS
SW1 2 -pole 3 -way
SW2 DPDT
T1 12-0-12V, 100mA

Fuseholder and 250mA fuse connectors
and case to suit.
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The Sinclair PFM200 digital frequency meter.

20 Hz -200 MHz...8 digits
...under £50.
The Sinclair PFM200 brings digital frequency measurement within the
reach of every engineer. It has a performance comparable with the
very best bench -top instruments, but it's packaged in a compact
case which is rugged but light, ready for use anywhere.

The PFM200 out -performs many much more expensive
instruments. Its 8 -digit display and variable gate time give high -
resolution coverage of frequencies from 20 Hz to over
200 MHz. It gives you exceptional sensitivity and simplicity,
at a fraction of the price of meters with similar
specifications!

The PFM200 is ideal for use with audio, video
and radio systems, and all electronic and digital
circuitry. Now every development engineer, service
technician, student and hobbyist can afford
to have a personal digital frequency meter.

The PFM200 embodies Sinclair
Radionics' seven-year experience
in digital test equipment design and
production.

PFM200: features
20 Hz -200 MHz guaranteed range
(typically better)
Frequency resolution down to 0.1 Hz
High sensitivity (10 mV typical)
High -accuracy crystal timebase
Full 8 -digit capacity
Sharp, bright, easily -read LED display
Built-in attenuator
Variable sampling rate
Low -battery indication
Truly portable

Where to use the new
PFM200
The PFM200 is useful in every field of
electronics, providing the ultra -precise
frequency information that an oscilloscope
can't give ...
Transmitter checks: mobiles, ham,
radio control - check frequency and stability
on Low and High band VHF, etc, up to 200
MHz AM and FM. In most applications, the
PFM200's optional telescopic aerial avoids
the need for direct connections.
Audio testing and design: check
oscillator frequencies, bandwidth limits,
crossover frequencies, resonances, etc, with
resolution down to 0.1 Hz.
Digital testing: check computer clock
frequencies, divider ratios and other digital
circuitry.
RF circuit checks: test local oscillators,
BFOs, test IF and detector performance.
Video equipment: check syncronised
circuits, scanning frequencies, video band-
widths, etc.

Technical
specifications
Frequency range: 20 Hz.to 200 MHz
Display resolution: up to 8 digits
Lowest frequency resolution: 0.1 Hz
Gate time: decade adjustable from 0.01 sec
to 10 secs
Sampling rate: varies with gate time up to
5 per second
Display format: 8, LEDs, direct reading
in kHz.
Attenuator: -20 db
Input impedance: 1M in parallel with 50 pF
Timebase accuracy: 0.3 ppm/°C,
10 ppm/ year
Dimensions: 6.2 in x 3 in x 1.25 in
Weight: 6 oz
Power requirement: 9V DC or AC
adaptor
Sockets: standard 4 mm for resilient plugs
Standard accessories: test leads and
prods, carrying wallet, owner's instruction
manual
Optional equipment: AC adaptor for
240 V 50 Hz power; deluxe padded carrying
case; connector kit comprising BNC, co -ax,
DIN and phono adaptors, plus
telescopic aerial for off -air transmitter
measurements

Built,
tested,

ready to go
The Sinclair PFM200

comes to you fully built,
tested, calibrated and

guaranteed. It comes com-
plete with leads and test prods,

operating instructions and a
carrying wallet. And getting one

couldn't be easier. Just fill in the order
form below, enclose a cheque/PO for

the right amount (usual 14 -day money -
back undertaking, of course), and send it

to us.
Sinclair Radionics Ltd, London Rd,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd. No. 699483.

r-PFM200 Order Form 1
Please send me
i'l:N1200s at 63.78
inc 8% VAT) each

(qty' De -luxe
carrying cases at L3.24
inc 8% VAT each

qty AC adaptors
10V power at £3.24

Inc ti o VAT each L

qty) connector kits
at £10.58 (inc 8% VAT) each f,

l'ost & packing (please add) £0.65

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

I understand that if I am not completely
satisfied with my PFM200, I may return it
within 14 days fora full cash refund.

Name

Addr2--

LWorld leaders in fingertip electronics.
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HEX ENCODED
KEYBOARD

E.S.
This HEX keyboard
has 19 keys, 16 encod-
ed with 3 user defin-
able. The encoded TTL
outputs, 8-4-2-1 and
STROBE are debounced
and available in true
and complement form.
Four onboard LEDs
indicate the HEX code
generated for each
key depression. The
board requires a single
+5 volt supply. Board
only $15.00 Part No.
HEX -3. with parts
$49.95 Part No. HEX -
3A. 44 pin edge con-
nector $4.00 Part No.
44P.

EIA/FIS-232 con-
nector Part No
0825P ULM. rod"
9', 8 conductor
ubio 810135 Port
No 0825P9

3' ribbon coblo
with ottoched con-
nectors to ht IRS -
as end tu' lanai
board 519 95 Port
No 3CABCO

E sTRS-80
SERIAL I/O
 RS -232 compati-
ble  Can be used with
or without the expan-
sion bus  On board
switch selectable baud
rates of 110. 150,
300, 600, 1200, 2400,
parity or no parity odd
or even, 5 to B data
bits, and 1 or 2 stop
bits. D.T.R. line. Board
only $19.95 Part No.
8010, with parts $59.95
Part No. 8010A, as-
sembled $79.95 Part
No. 8010C. No con-
nectors provided, see
below.

MI111111111111111111P

S-100 BUS
ACTIVE TERMINATOR *
Board only $14.95 Part No. 900, with parts
$24.95 Part No. 9004

9 AND 13 SLOT ,,,
MOTHER BOARDS

All traces are reflow solder covered and both
sides are solder masked. The connectors
used on these boards are the IMSAITm type
(.125" between pins, .250" between rows).
Spacing between connectors is .750". All
lines, except power and ground, have a
passive RC network termination available.
There is a kluge area available that will accept
two 40 pin sockets and one 36 pin socket.
The circuitry for supplying three separate
regulated voltages to the kluge area is
contained on the board. Part No. OMB -12
$40 bare, $105 kit, $120 assembled. Part
No. OMB -9 $35 bare, $90 kit. $105
assembled.

4K EPROM zwmeth.
This board is designed to operate with any
speed or power 1702A. Addressable in 4K
byte increments and can be configured to
occupy either 2K or 4K segments. It can be
populated one memory chip at a time. Bare
board $30, board with parts $200, assembled
$230. Part No. EPM-1

16K OR 32K EPROM
W 177C i,.

Designed to operate with any speed or power
2708 or single voltage (+5V) 2716. Address-
able in 4K increments and can occupy
multiples of 4K. It can be populated one
memory chip at a time. Has bank addressing
and Phantom Disable. The board comes with
an exclusive software program that can be
placed in a 2708 or 2716 that will, when used
in conjunction with a RAM memory board,
check out every line on the EPM-2. Bare
board $30, board with parts with 2708
$455, assembled $485. Board with parts
with 2716 $1,225, assembled $1,255. Part
No. EPM-2

PI I C EON

65K DYNAMIC RAM
Main memory for microcomputers, intelligent
terminals, business systems, medical sys-
tems, and OEM systems.  High density
random access memory 48K bytes or 64K
bytes  Fully buffered  S-100 bus compat-
ible  Low power (dynamic memory)  Trans-
parent refresh  Digital delay line techniques
for reliable operation  Multiple boards
allowed using hardware or software controlled
bank select  "Phantom" signal for RAM/
ROM overlap  All boards are fully tested
prior to shipment. Operating System test
and extensive bit pattern testing.  Works
directly in 8080A processors or Z-80
environment at 2MHz  Currently used by
industry  1 year warranty. Only available
assembled and tested with 48K $1,250 Part
No. 48K, or with 65K $1,475 Part No. 65K

8080A CPU (With Eight Level
Victor Interrupt Capability)

Uses the 8080A and the 8224 clock chip.
The crystal frequency used is 18 MHz and
the vector interrupt chip is the 8214. The
board will function normally without the
interrupt circuitry. When the interrupt
circuitry is built up, the board will respond to
eight levels of interrupts. Designed to be a
plug-in replacement for the IMSAI CPU board
and will work in other computers with the
appropriate modifications made to the ribbon
cable connector pin out from the front panel.
The board will work in systems without a
front panel if the system has a PROM board
that simulates the functions of the front
panel. Bare board $30, with parts $185,
assembled $220. Part No. CPU -1

16K STATIC RAM
W MC i,

Operates with any speed or power 2114. All
input and output lines are fully buffered.
Addressable in 4K byte increments. If the
system has a front panel, the board will allow
itself to be protected. If there is no front
panel, the board will not allow itself to be
protected. The board has Bank Address
capability, Phantom Disable, MWRITE, and
selectable wait states. Bare board $30,
board with parts $665. Part No. MEM2

8K EPROM PIICEON
Saves programs on PROM permanently (until
erased via UV light) up to 8K bytes. Programs
may be directly run from the program saver
such as fixed routines or assemblers.  S-
100 bus compatible  Room for 8K bytes of
EPROM non-volatile memory (2708's).  On-
board PROM programming  Address
relocation of each 4K or memory to any 4K
boundary within 64K  Power on jump and
reset jump option for "turnkey" systems and
computers without a front panel  Program
saver software available  Solder mask both
sides  Full silkscreen for easy assembly.
Program saver software in 1 2708 EPROM
$25. Bare board $35 including custom coil,
board with parts but no EPROMS $139, with
4 EPROMS $179, with 8 EPROMS $219.

To Order
Mention part number, description, and price. In USA, shipping paid for orders accompanied by check, money order, or Master Charge. BankAmericard, or VISA

number, expiration date and signature. Shipping charges added to C.0.0. orders. California residents add 6.5./0 for tax. Outside USA add 10°/n for air mail

postage and handling, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all ICs, components, and circuit
board. Documentation is included with.all products. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer

Parts." Dealer inquiries invited. 24 Hour Order Line: [4061 226-4064 * Circuits designed by John Bell

For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

ELECTRONIC SYSTEMS Dept. ETE, P. 0. Box 21638, San Jose, CA USA 95151
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,rnicno chimes,
FROM THE INVENTORS
OF MICROPROCESSOR

MUSICAL CHIMES
New price for the
original

CHROMA-
CHIME KIT
24 tune model!
Due to the fantastic
success of this product right
across the World we are able to offer it at

only £9.95 + 75p p&p

Comes complete with:
TMS1000 Micro Fully prepared PCB

 Superb cabinet 4: All semiconductors
* All R's & C's * Loudspeaker
* Switches & pots * Socket & Hardware
4: Fully detailed kit manual

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

New low price only £4.95 inc. p&p
(Only present 24 tune repertoire currently available )

A COMPLETE KIT FOR THE

JJJJ-J_J , , j_i_JJJJNEW MICRO
CHIME
This easy to
build kit includes:

TMS1000 Custom MPU Chip
Special purpose designed case
Fully drilled and legended PCB
All transistors, Resistors and Capacitors
Full set of mechanical parts
Smart fascia labels
IC Socket and Loudspeaker
Really Low Price!

only £8.95 + 55P P&P
ALL CHROMATRONICS PRODUCTS

SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

IM MN =II
Please send me:
TO. CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. UK

NAME

ADDRESS

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

Signature Eli?

SAVE £5 ON STAR CHESS OR CHESS CHAMPION
A COPY OF THIS AD ENTITLES YOU TO A £5 DISCOUNT

. cummtilTE n
FOR
I YEAR

CHESS CHAMPION - 6 LEVELS

Nt
TV GAME
IN COLOUR

All international chess rules apply
 Both Newspaper and Magazine

problems can be entered

Level of play can be

changed der ing

game

GUARANTEED
FOR
I YEAR

£59.95
GO LETE

WITH
OWER SUPPLY

WITH
a at'. SOUND EFFECTS

£89.50
COMPLETE WITH
POWER
SUPPLY

® iik TAKE YOUR OPPONENT -FIRE AT r.,,
YOUR OPPONENT OR WARP

..._11..........

OUT OF THE SCREEN
TO RETURN AT
RANDOM TIME

POCKET SIZE

Imp imp AND PLACE
cc...N.,CC, WITH PEN AND WALLET

I or nue men umbs,
Select 1, 4, ee 5 digits

Tells how many Ines
you toolc Fall Salmon
11 you want to glue up.PLUS ALL

OUR NORMAL RANGE

IN GOODS. SAE. FOR UST.

We have applied for Access. please check first
E T I Radio Controls.a e

Illustrated List
of Chess Sets
and Boards
Send 15p

*drum
ELECtileats

MASTER MIND

FREE - MINI MASTERMIND
WITH EVERY ELECTRONIC MASTERMIND

All prices t ,clusive - P de P tree

N.I.C. MODE LS
27 Sidney Road, London N 2 2 4LT

01-889-9716

Please allow
up to 21 days
for delivery

,000
BUILD THE

12
ALREADY SOLD

NASCOM I COMPUTER
NEW LOW PRICE

£165 g..FREE"TPOST

FEATURES:
* Free Ei-Bug and Modulator
* Supplied in kit form for self -assembly.
* Full documentation supplied
* Fully screened double -sided plated through horn

printed circuit board
* Full 48 key keyboard included
* 2K x8 Ram
* IK x 8 monitor program providing
* Powerful Mostek 280 CPU
* 16 x 48 character display interface to std

modified T V
* T V display memory mapped for high speed

aCCOSS

* On board expansion to 2K x 8 Eprom
* On board expansion for additional 161/ 0 lines
 Memory may be expanded to lull 60K

SOFTWARE

WE ARE THE SOLE APPROVED LONDON
STOCKIST & NATIONAL DISTRIBUTOR

KITS IN STOCK:
 BRITISH DESIGN  U.K. BEST SELLING KIT

FULL AFTER SALES SERVICE &GUARANTEE

* IK x 8 monitor program providing
* 8 operating commands. supporting Mem examine/modify. tabulate. copy. break. single step execute tape

load, tape dump.
 Reflective monitor addressing for flexible monitor expansion through user programs
* Monitor sub -routines include - delay ASCII coding. binary to hex conversion, oh screen, scrod ou sums

print. cursor shift and many others

EXPANSION
Expansion buffer board E25.00

MEMORY KITS (inclusive all hardware)
8K . E05.00

16K E140.00
32K £200.00
*I/O board with decoders and all hardware except

ICS £35.00
WIN except op to 3 PIO*, 1 LTC and 1 DART.

OTHER HARDWARE
* 3A power supply for up to 4K expansion E19.90
* 3A power supply for up to 4K expansion MKII

E24.50
* BA power supply for larger than 32K expansion

E50.00
* Expansion card frame E29.50
* E Prom Programmer E40.00
* E from Eraser E25.00
 keyboard Cabinet E3.50
* Programming Manual E4.00

NEW T-4 Operating System in 121 2708 EPROMS upwards compatible from T2 & Bug
TINY BASIC
SUPER TINY BASIC (with Editor & Machine Utility routined)
ZEAP ASSEMBLER EDITOR

£25.00
£25.00
E35.00 
£32.00

 VAT 8% all dents except b., -  Demonstrations continuous daily We welcome export- Educational and
Industrial Erguines
FREE BROCHURE - SEND S.A.E.9% x 6'/, STAMP 12 7. p

W All mail to:HENN 5 4H04enrEyE;sgwRaadreioRoad

Phone (01) 723 1008 London W2

TIMMINS'

W1==11
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FEATURE

STANDING WAVES
A standing wave has nothing to do with goodbyes on railway stations, but they could
just be responsible for the poor quality of 'Crossroads'.

YOU KEEP COMING across that phrase, don't you, and it
seems a bit daft. Waves wave, after all, they don't stand
about. Or do they? Depends how you look at it and what
you're looking at.

Pick a wave, any wave, radiating off an aerial into space.
When this happens, the wave is radiating out from the
aerial in all directions. The wave is an electromagnetic wave
but since we only usually detect the electric part we can
forget about the magnetic part for the moment. Let's just
remind ourselves of what a wave like this is and does.

Equating With The Problem
A radiated wave of this type is a travelling wave. If we
intercept it with an aerial attached to a sensitive
oscilloscope what we would see on the screen (Fig. 1)

would be the familiar sine wave trace, so that we could
measure the time between peaks of the wave. This time
between peaks is called the period or periodic time (T) of the
wave, and is the quantity we measure by making use of the
calibrated time base of the oscilloscope. This time period is
related to the frequency of the wave: f =1 /T with T in uS
frequency f is in MHz. For example: if the period is 0.4 uS,
then the frequency is 1/0.4 =2.5 MHz.

The wave is travelling, though, so that places a distance
apart will get a different phase of wave. In the drawing, of
Fig. 2, A will receive a peak of the wave earlier than B,

simply because A is nearer the transmitter. The distance
between two places which receive peaks which are just
360° out of phase is the distance we call the wavelength.

In the time of one complete cycle, the wavelength is the
distance that a wavepeak travels, so that the speed of the
wave is simply frequency wavelength. For an electromag-
netic wave (radio wave) in space, the speed is a constant
300 million metres per second (3 X 108m / S), so that this is
the quantity equal to frequency x wavelength. Fora 1 MHz
wave, the wavelength is 3 X 108/ 1 X 1 0 6 = 300m.

For a 1000 MHz wave, though, the wavelength is just
3 X 108/ 109=0.3m - hence the alternative title of 300
mm wave. This frequency X wavelength business applies
also to sound waves, incidentally, except that sound waves
crawl along a lot slower, about 330 m / S. A 1 kHz sound

TIME PERIOD, T

TIME

-TIME PERIOD, T

Fig. 1. Time period. This can be measured between neighbouring
peaks or from one zero -crossing to the next -but -one, as shown.

WAVE

A
LAND

Cc

4-WAVELENGTH -04
PEAK PEAK

Fig. 2. Wavelength. Imagine the wavepeaks moving from left to
right. At the instant shown, a peak is at point A, and a trough at point
B, but the previous peak has reached point C. The distance between
points A and C is one wavelength of this wave.

has a wavelength of 330/1000 metres, which is only 330
mm, almost the same as a 1000 MHz radio wave.

If we're in the business of beaming waves into space or
testing loudspeakers in open fields, this is as much as we
need to know about waves, but we find nearly always that
there's some reflections around. Now the effect of a wave
reflection meeting a wave is the same as the effect.of two
waves meeting each other - if the wave and the reflection
are in phase, then the result is a large amplitude wave, if
they are out of phase the result is a reduced wave. We can
expect to find some variations in wave amplitude, then, if a
wave meets its own reflection.

Reflecting On The Problem
The easiest example to sort out is when a wave meets a
reflection of the same size travelling in the opposite
direction. Now the mathematicians can do this without
drawings, simply by fiddling with equations, and those of
us who play with programmable calculators can sort it out
that way - the fortunate owners of computers can watch
the whole thing - play it out in slow motion. We have to do
it the hard way - using imagination with the help of a few
drawings. Fig. 3a shows a forward moving wave meeting a
reflection - it's a diagram frozen at an instant in time
because what is plotted is wave amplitude against dis-
tance. Fig. 3b shows the same picture an instant later, both
waves have moved an identical distance in their opposite
directions. A few more stills from this exclusive movie, and
we begin to see glimmerings of something interesting. The
combination of the forward wave and its reflection travel-
ling in the opposite direction has produced a new wave
pattern. At some points along this pattern, there is always
complete cancellation - the forward wave and the
reflected wave are always in antiphase so that there is no
signal at this place - ever. At other places there are varying
amounts of signal right up to a whopping great peak whose
amplitude is about twice as much as either of the travelling
waves. This pattern is what we call a standing wave (Fig. 4)
- there is still a wave present, because a graph of voltage
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Fig. 3. Setting up standing waves. The solid line (a) represents a
wave moving from left to right, the dotted line represents its
reflection moving in the opposite direction. At (b), each wave has
moved about Yo cycle, and at (c) 1/2 cycle along in its own direction.
The positions where the waves cancel (because they are equal and
opposite, or both zero) remain fixed though. These positions are
called nodes.

plotted against time shows a wave, but there's no move-
ment of phase. In any standing (or stationary) wave like this
there will be nodes - places where there's no wave signal
at all - which are half a wavelength apart and antinodes -
where there's a maximum wave signal - which are also
half a wavelength apart but out of phase with the nodes.

The Effect On You
What's in it for us? Quite a lot, whether you dabble with
high frequency signals or with loudspeaker cabinets.
Standing waves have a lot of influence whenever a wave
can be reflected. For example, there are places where UHF
TV reception is terrible. Shifting the aerial slightly, though,
makes the world of difference. Why? Because we're sitting
in the middle of a standing wave pattern, that's why. Place
your aerial at a node and you can forget about Kojak. Shift it
by just half a wavelength, and yours is the strongest signal
around. At 500 MHz, half a wavelength is just 300mm -
not very far to shift.

How To Find Them
Standing waves can exist on a wire as well. One of the old
classic methods of measuring the wavelength of a high -
frequency radio oscillator is called Lecher Lines. The Lecher
lines are two parallel metal bars of thick wires which are
connected to the oscillator output A shorting bar is fitted

NODES

with a detector, which might be a neon lamp (for high
voltage signals) a small lamp -bulb (for low voltage signals)
or a diode/ meter circuit Sliding the bar along the lines
(Fig. 5) results in the detector indicating points of no signal,
the nodes; and points of maximum signal, the antinodes.
The distance between two neighbouring nodes, or two
neighbouring antinodes, can be measured - this distance
is half a wavelength.

The wavelength of a sound wave can be measured in the
same way. One classic method of measuring the
wavelength of a sound along a pipe was to sprinkle powder
on the pipe. When the sound wave set up standing waves,
the powder would gather into piles at the nodes of the
standing waves, and spray away from the antinodes, so
that the half -wave distance between nodes could be
measured. It's equally easy to measure the wavelength of
standing waves in a room by moving a microphone
attached to an AC voltmeter and noting the position of
nodes - once again the distance between two neigh-
bouring nodes is equal to half a wavelength.

Leaving Loose Ends
If a length of coaxial cables connected to a circuit is left
either open circuit or short circuit, standing waves can be
set up in it, with a node at the short circuit or an antinode at
the open circuit end. If the length of the cable is just right,
that's fine. If it's not, then signals will reflect to and from
along the cable, arriving at the circuit and with a time delay
equal to the time taken to travel along the cable and back.
Because of this effect, we seldom cut cables to a length
which will permit standing waves - instead we terminate
each end of the cable in a resistance value which will
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FEATURE: Standing Waves

prevent reflections - this value of resistance has to be
equal to a quantity called the characteristic impedance of
the cable (calculated from the inductance and capacitance
per metre of cable). With an open or shorted cable, on your
telly, you can expect to see 'ghost' images - several edges
to each object.

Advantages And Disadvantages
We do, however, encourage standing waves in aerials. TV
and FM aerials are cut to a total of half a wavelength so that
a standing wave is set up on them. This allows us to do two
things which would not otherwise be possible. One is to
extract the maxirrrum energy from the signal - the aerial
responds like a tuned circuit to the correct wavelength; the
other is to match the aerial to its cable. At one end of a half
wave aerial we have an antinode - maximum wave
amplitude. At this point we have maximum voltage, but no
current. At the centre of the aerial there is a node - zero
voltage but maximum current. We can select a point along
the aerial to connect the cable so that the ratio of voltage to
current is just right - 75 ohms for most coaxial cables, and

ANTINODES

NODES

Fig. 4. Representing a standing wave. The standing wave has the
same wavelength as the moving waves which cause it, but the
nodes and antinodes are at fixed points, quarter of a wavelength
apart from one another.

NODE ANTINODE NODE

.1 -WAVELENGTH

OSCILLATOR

Fig. 5. Using Lecher lines. A high -frequency oscillator attached to
parallel wires can display standing waves, using a small light bulb to
detect the positions of nodes and antinodes.

in this position there will be the maximum transfer of signal
from the aerial to the cable.

At the tuner, standing waves create another sort of
problem - the problem of how to earth conductors. Earth
one point of a conductor and there will be a node at that
point - but there will also be an antinode (maximum
signal) just IA wavelength away. The result is that earthing
a conductor may have just the opposite of the effect you
expect unless you earth at just the right place. Move any of
the conductors in a tuner, and you disturb the standing
wave pattern - even a dent in the metal case of a UHF
tuner can make a difference.

It's not always such a happy story. The greatest diffi-
culties with standing waves arise when we try to design a
loudspeaker cabinet. Each solid surface and cracks or gaps
will behave as a short circuit or an open circuit respectively.
A loudspeaker cabinet will be a mess of standing waves,
therefore, unless we do something to absorb them. The
room we use for listening will also have standing waves at
some frequencies (depending on its dimensions) and in
some directions - this is particularly noticeable in an
empty room stripped of all its furniture. All in all, standing
waves are all around us - we have to live with them!
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TRANSFERS

GOOD AND PROPER!
. . . or at least your projects. If there is one thing which is

impossible to do at home is lettering front panels to pro-
fessional standards. At least until now. If you cast your
eyes right a while you'll see our new panel transfers sheet,
which has been carefully designed to allow you to do ex-
actly that.

The transfers are easily rubbed down,
and .the two sheet set contains a mass of
lettering and -uniquely-control scales for
both rotary and slider puts.

Each sheet measures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
enough for dozens of projects here - and the
longer you wait the worse they'll look!

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings

Magazine.
25-27 Oxford Street.
London WM 1RF.
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Understanding Digital Electronics
New teach -yourself courses

Desf90 of
Digital Systems
 ia we...ima,som

Book 3 =I-. 3

Design of digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size - are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

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

Digko Computer
Look and
Electrode ---
Sank

8's

Digkel Computer
Lock and
Bectroula

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

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

CAMBRIDGE LEARNING ENTERPRISES. UNIT18. RIVERMILL SITE.
FREEPOST. ST. IVES. HUNTINGDON. CAMBS. PE17 4BR. ENGLAND

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

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

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

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

The six volumes of Design of
Digital Systems cost only:

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

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

£8.10

£4.60'

£ £12.00 -
Price includes surface mail anywhere in the world

+90p. post &
packing

+£1 post &
packing

- Airmail extra.

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

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

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra.

£2.95

GUARANTEE. Please allow 21 days for delivery.
If you are not entirely satisfied your money will be refunded.

rCambridge Learning Enterprises, Unit 18, Rivermill Site
Freepost, St. Ives, Huntingdon, Cambs. PE1 7 4BR
England.
Please send me the following books.

sets Digital Computer Logic & Electronics @ £5.50, p & p
included
sets Design of Digital Systems @ £9.00, p. & p. included
Combined sets @ £13.00, p & p included
The Algorithm Writer's guide @ £3.40, p & o included

Name

Address

I enclose a 'cheque/ PO payable to Cambridge Learning Enter-
prises for £
Please charge my 'Access, Barclaycard/ Visa Eurocard

'Mastercharge/ Interbank account number
Signature 'deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone) Overseas customers should send a bank draft in,
sterling drawn on a London Bank. ETI la
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SPECIALS
TOP PROJECTS
Book I + 2: £2.50 + 25p P&P.
Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, NI -Cad charger, loudhailer, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canveller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF -TV preamp., metal locator, four Input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P.
Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual -tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high -power beacon, electronic one-armed bandit ...

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

Book 6: E1.00 + 25p P&P.
Graphic equaliser, 50 /100W amp. modules, active crossover, flash trigger, "Star and Dot"
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, Ile detector, disco light show ...

Graphic Equaliser Marker &orator

Power Amplifier Modules Ei &mud

CCTV Camera Headphone Adaptor

LED Dice Sound light flash nigger

Egan& -Compressor

TI TOP PRIIJEC

08,016ii-c
arm ...NMI Thermometer

Stars 8 Ms logic Game Lighishow

Active Crossover _Hear anti Ted Unit

Pink Noise Generator GSR Monitor

Sweep Oscillator Stereo aiifiuiatnr

electronics
tomormit- "1

WHAT"
0.1,

Pro/1,01,..1.14.
1.,,Clacte,ams,

el SRAM MOM

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone - none of which
have appeared in ETI - and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Computers
Display Systems
Digital Instruments
Transtniulon
Stapes a Retarcie.
Control of Power

ELECTRONICS - IT'S EASY
Books I, 2 & 3.
Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented In the series
(sometimes In more detail!) and together
form an excellent starting point for any-
one Interested in learning the art of
electrqnics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
ELECTRONICS MORT EtlitIMMTIOIRM.

Ell

CIRCUITS

Not
£1.50

ETI CIRCUITS
Books 1 & 2.
Each volume contains over ISO circuits,
mainly drawn from the best of our Tech -
Tips. The circuits are indexed for rapid
selection and an additional section is
included which gives transistor specs. and
plenty of other useful data. Saks of this
publication have been phenomenal -
hardly surprising when the circuits cost
under 1p each!

£1.50 + 25p P&P each.

ORDER FROM
Specials Modmags Ltd 25-27 Oxford Street London W1R 1RF

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

from ETI
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LOWER PRICES LATEST PRODUCTS
SUPERIOR CASIO WATCHES

A well-known consumer magazine has published a
report on watches which supports our opinion that
CASIO and SEIKO are the best watches in the world,
with CASIO offering unbeatable value for money.
All CASIO watches have a calendar display, night
illumination, mineral glass and stainless steel cases,
water resistant to 100ft. (except Sports watches and
50QS - 66 feet).

DOW" 46CS-27 B
PRICE REDUCED

Almost certainly the slimmest and most sophisti-
cated ALARM CHRONOGRAPH available today.
 LC Display of hours, minutes. seconds,

day; And with day, date, month and
year.

Optional 12 -hour with am/pm or
24 -hour clock display.

24 -hour alarm setting.
Optimal hourly chi nee.
Chrono measures from 1 /10 second
to 6 hours.

Net, lap, 1st & 2nd place.
7.1kmn Stainless Steel case.
Real (mineral) glass face.
Water resistant to 100 feet.
Less than ;t- 10 seconds/month. Only £39.95

50QS-1711 REAL QUALITY
AT LOWEST EVER PRICES

Stopwatch, Dual Time,
Water Resistant to 66ft.
Displays hours, minutes,
ten seconds, seconds flash,
am/pm; And with day, date
and month calendar, stop-
watch 1 sec to 13 hrs.
Stainless steel encased.
Fine Stainless steel bracelet
with easily removable
links.

INMErr
SPORTS WATCHES

F-100
Left, 9.45mm

£19.95

5211S -14B
Right, 8mm

£22.95

£19.95

Up to 25 functions. Net, lap and first and second place
times to 1/100 sec. F-100 Resin case and strap.
520S -14B Stainless steel encased version with fully
adjustable s/s bracelet,

CASIO QUARTZ
31 QR Functions as 50QS above.

3111R-208
Left, 8.5mm

£19.95
54CM-1611
Right, 7.5mm
6 digits

£24.95
6 DIGIT WATCHES (not Sports). Hours, minutes,
seconds and day of week. (Model 54QS has an optional
display of hrs, mins, date, day, ten seconds, seconds
Hash); And day, date, month. year calendar. Selectable
12 hr. (with am /pm) or 24 hr. clock.

Dow"
45CS-22B
Left, Chrono

£34.95
25CS-1613
Right, 9.25mm
Alarm

£34.95

CHRONO AND ALARM
- +.4

CHRONOGRAPH. 6 digits as above, with chrono
measuring net, lap and 1st & 2nd place times (rem
1/100 second to 6 hours. Dual time facility.
ALARM. Displays hours, minutes, seconds (or date),
day. am /pm. Perpetual calendar, 24 hour alarm.
26 CR-16B Round alarm as above. £24.95
Prices include VAT, P &P. Send cheque, P 0 or phone
your Access or Barclaycard number to.

CASIO - FIRST AGAIN!

THE AMAZING MELODY 80
Musical calculating diary watch

ADVANCE SPECIFICATION: Two separate Alarm Tunes.
Calculator with keys 1-8 playing individual notes - a
mini synthesizer! Complete Calendar, Watch, Stopwatch
- measuring net and lap times to 1/ 10 second - Alarm
Timer and Calculator with %, \null Memory, Date
calculations. RRP £31.95 £25.95

MP -100 MATH PET (LCD)

Sophisticated maths teaching aid at four selectable
levels plus clock, two alarms, stopwatch. RRP £24.95.

£19.95

M-811 MICRO CARD
Key ring calculator

Tiny one -handed calculator with non-volatile memory
(stores when switched off), automatic power -off, %.
3/ 16x1% x 2%ins. Pouch with key ring. RRP £17.95.

£14.95

THE INCREDIBLE AQ-2000
Universal calendar watch

Watch, complete Calen-
dar, Two Alarms, Stop-
watch, Time Memory,
Countdown Almon, 8 digit
Calculator.

LC Display of hours,
minutes, seconds, am /pm,
full calendar display of day,
date and every Sunday.
Also digital date, month,
year; with day, Sundays.

Displays any monthly
calendar from 1901 to
2099. Memories and dis-
plays three optional import-
ant dates. Calculator with
full Memory, %, K, Square
Roots. One year battery life .

14c2'%x47/16ins.Wal-
let. RRP £29.95.

An incredible

£24.95

150.
Pocket Quartz.

endant
THE VERSATILE MQ-10

Sl

AUTO 19II.10

3. 4.5 6-91

£35.95
Specification as AQ-2000 but without V, Memory. % x
4% x 1% ins. With "kiss" touch keys. Complete with
pouch and neck chain. RRP £39.95.

FX-58 SCIENTIFIC MINI CARD
ALARM CLOCK AND STOPWATCH

;13156-99

HM. l k 13
If;)Madd

x 3% x 2% inches. RRP £29.95

Two Alarms,
Countdown
Alarm Timer,
Stopwatch -
Net times to 1 /10
sec. Calculator,
Full Memory, Logs,
Trigs, Pi,
Sexagesimat to
decimal, 2 levels of
parenthesis.

£24.95

Most CASIO products in stock.
Send 25p for our illustrated mail
order catalogue.

Fa appointment
[Dept. ETI. Beaumont Suite
164-167 East Road, Cambridge CB1 1DB
Telephone 0223 67503

CALCULATORS

SCIENTIFIC
SPECIAL OFFER

TEXAS T159 together with PC10013
(Complete as manufacturer's specifications)

E265.00

TEXAS/HP Accessories available
*TEXAS 7159 (New Card prog 960 prog steps of 100 mem)

E156.80
*TEXAS 7158 (New Key prog 480 steps or 60 mem) E60.00
*TEXAS PC1008 (New updated Printing Unit for 7158 /7159)

£140.00
*TEXAS 7157 (Key Prog 8 mem. 150 Keystrokes/50 ProgB St.sgs)

.28.00
TEXAS T133 (New - same spec. as au. oat d mem) E13.95
*TEXAS T145 (New updated version of the Texas 7140) E19.95
*TEXAS 42MBA (10 Dig Fin/Stet Prog 12 mem 32 keystrokes)

£42.85
*TEXAS TI PROGRAMMER (Hexadecimal 0_c1), E44.50
*TEXAS 7151 /iii (New 8 Dig + Exp 10 mem 32 Prog Stepi.
Stet/Sci) E26.30
TEXAS 1150 (Sci, Stat. 2 Con Merns) E23.00
EEXAS 1.1.2(Sci/State) 1111.50

"SLIM -LINE"
Chronograph

BARGAIN OFFER
Teo will not believe the luxury of this "slim
Me" 12 function Chronograph until you hare
wore it . until you here enjoyed the
Compliments it pewees
The "Slim -line" Chronograph gives
continuous easy to read LCD display of hours.
minutes. seconds. AM PM. Al the touch of
button you have dale - month dole - day of
week - reverting to normal display time at
Ile glum of the button.
Press spin for immedoate slop watch lap time facility to l/100 second. The
"Skm-Pne" even has a powertul back light for easy night use. IN casing is
dame finished with matching linked bracelet
'We are so certain you will be delighted and satisfied with 'Us "Slim -line"
Ctromgraph tat in addition la the One Tear Warranty we are filleting a

'14 -day money back guarantee it you are not entirely satisfied

my £20.00 E1.00 p/p ins. Send cheque/P.O. or
order ski Barclay/Access credit card today under our Special
14 -day Trial Otter.

*TEXAS T158 with Applied Statistics E80.00
*TEXAS T159 with PC 1008 and Applied Statistics E305.00

SPRING SALE
TEXAS 1159 Calculator (complete as manufacturer's spec..
master module, charger. etc. I, PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc.

ONLY E1110

*CBM 91906 (as 4190R but with 9 memories)
*CBM Pro 100 (72 Seep Prop)
*HP 19C (Corn Mem key Prog Printer)
*HP 29C (as 19C but no Printer)
*HP33E (8 mem Pro Sci/Ste)
*HP32E (Advanced Sci with Statistics)
*HP27 (10 Mem Sci/Fin/Stet)
*HP31E (New Sci replaces HP21)
*HP 674 iC. Prog 224 Steps 26 Meml
*HP97A (Fully prog with Printer)
All HP range avail. inc. new 'E' range.
CASIO FX360 (New 10 Dig + Exp 7 Mem 8) (St. Div Un Rear. etc.)

140.00
CASIO AC12000 (updated AQ1000 Cal. 3 -Way Stopwatch/Alarm
plus Date Calendar) E22.00
CASIO F X3I00 (LCD Sci. Std, DP: Pm) . . 622.5d
CASIO FX8000 (as above + Stop Watch /Alarm) E27.73
*CASIO FX202P (127 Step Sci Pr s Con Mem E44.50

THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8

A complete personal computer that
operates anywhere by simply plugging

into Main supply. Allows communications
directly from BASIC to IEEE - 4E18 standard devices -

Cassette, Video Display Unit and
Keyboard built into PET

Fully guaranteed Warranty by CBM
complete only E550

PET 200I -16N E1176

E27.50
E29.50

£129.00
E93.00
E64.00
E50.00
E73.50
E35.00

1267.76
E422.00

NOW IT'S YOU AGAINST 'COMPUTERS'
RORRIS the most advanced chess computer yet Borne is
ideal for learning and improving your chess game from
beginner to master. Borns can play against himself has
Alpha -Numeric prompting to help improve play and by simple
switching you have Many to follow Borns s thinking while
he analyses position before making a move Walnut case
wooden chess men. board mains adapter. etc E184.00
CHESS CHALLENGER '10' 110 Levels of beginner to
rnacterl E166.50

*FREE - Mains/Charger included*
GOODS FULLY GUREIANTEED PRICES EXCLUDE VAT (ADD 8%)

BUT INC. P&P CHEQUE WITH ORDER
Company/ Hospital and Government orders accepted by phone

Barclaycard /Access accepted by phone

Tel. 01-455 9823
EXPORT ORDERS WELCOMED

Air Fretght/ Air Post Del/very
I Quotations on request Payments via Letter of Credit/Inv

Money Order /American Express. etc
mrmil

MOUNTAINDENE
22 Cowper St., London, EC2
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PROJECT

CAR IMMOBILISER
Here's a low-cost project that gives your car good protection against joy
riders and a drunken driver.

THE ETI AUTOMATIC
Immobiliser is an inexpensive but
highly original car protection device.
It has been designed to prevent a car
being driven away by the Joy rider'
type of thief, or by a drunken
owner -driver. Major features of the
design are lack of circuit complexity,
low building costs, and simple
installation of the unit in any vehicle.

The circuit is designed to
immobilise a vehicle's .ignition
system, by shorting out its
contact -breaker points via a pair of
relay contacts, as soon as the ignition
is turned on. The owner then has five
seconds to turn the immobiliser off
by sequentially operating a set of
four push buttons. If the four buttons
are not correctly operated within the
five second period, the ignition
system remains immobilised and the

vehicle's engine cannot be started.
The automatic immobiliser timing
sequence restarts each time the
ignition is turned on.

There are four basic concepts
behind the ETI Automatic
Immobiliser system. The first of these
is that, since the immobiliser
activates automatically as soon as the
vehitle's ignition is turned on, the
vehicle is given a good degree of
protection against the drive -away car
thief, even if the owner leaves the car
doors open and leaves the ignition
key in its lock.

The second concept is that a thief
entering the vehicle will have no idea

' of the purpose of the four
push-buttori'svVitches associated with
the immobiliser, so these switches
can be quite openly displayed on the
vehicle's instrument panel, together

with a LED that tells its legitimate
owner the immobiliser circuit state.

Thirdly, because only five seconds
are available to de -activate the
immobiliser via the four
sequentially -operated switches after
first turning the ignition on, the
system gives a good deal of
protection against the
fumble -fingered drunken
owner -driver.

The final concept is that, because
of the three factors already outlined
above, the final circuit does not need
to be super -sophisticated or to have
an unbreakable 'key' sequence
network in order to be highly
effective in its functioning. Simplicity
and effectiveness are thus the key
features in the design of this ETI
Automatic Immobiliser unit.
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C1
100n

R1
IMO

R2
560k

Ou

R3
100k

11

IC1a

PB1

//

13 5

R4
100k

IC1b

PB2

NOTE:
(11 IS BC109
Q2 IS 2N3053
IC1,1C2 ARE 4013
D1 IS IN4001
ZD1 IS 9 VOLT ZENER
LED1 STANDARD 0.2" LED

Fig. 1. Circuit diagram for immobiliser.

Construction
There should be no problems here:
The relay can be any 12 -volt type
with a coil resistance greater than
100 ohms, and with one or more sets
of normally -open contacts. The PCB
and relay can be fitted in a metal box,
or can be simply mounted on an
aluminium plate that is screwed to
the rear of the vehicle's instrument
panel.

The unit's 12 -volt rails must be
connected to the vehicle's supply via
the ignition switch. The
normally -open relay contacts should
be connected across the vehicle's
contact breaker points. The LED and
the four push -buttons can be
mounted on the vehicle's instrument
panel, either directly or via a
screw -on panel.

ET! A.I.
NI III IS

ZD1

R7
47k

T3
220u

Q2

HOW IT WORKS'

--0+12V
FROM
IGNITION
SWITCH

D1

iL
TO CB
POINTS

0 ov

The circuit is designed around the 4013 D
type flip-flop. It derives its power from the
car battery via R8 with stabilization pro-
vided by ZD1, C3. The chip features direct
set and clear inputs and complementary
outputs. Data at the D input is transferred
to the outputs on the positive going edge of
the clock. The clear inputs are not used in
this design and are tied to ground, the set
inputs are connected together to the junc-
tion of RI, Cl. This ensures that on switch -
on the flip-flops will start up in the same
state and a high level, logic 1, will be
present at the output of IC2b. This voltage
is fed to the base ofQ1 via R7 and will cause
the relay to turn on, disabling the car. QI
and Q2 are connected as a super -alpha pair
which effectively produces a super high
gain transistor whose gain equals that of QI
multiplied by Q2. DI protects the transis-

tors against the back EMF of the relay:
System status is indicated by LED I.

To re -enable the system and start the car
a logic '0' must be present at the output of
IC2b. This is produced by passing it down
the line from the input of ICIa by depres-
sing PB1, 2, 3 and 4 in turn. A novel feature
is introduced here. At switch -on C2 is
discharged and IC la will see a low level
logic '0' at its input. This must be transfer-
red to the output by depressing PB1 before
the voltage rises above the transition level
of the D input as C2 charges via R2. If PB1 is
not depressed until about five seconds after
switch -on then the junction of R2, C2 will
present a logic '1' disabling the system until
power is removed and re -applied. To make
the system really difficult to beat, resistor,
capacitor networks could be inserted bet-
ween stages.
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PROJECT: Car Immobiliser

PARTS LIST
RESISTORS all V1 watt 5%

R1 1 MO
'R2 560k
R3, R4, R5, R6 100k
R7. - 47k
R8 270R
R9 680R

CAPACITORS

Cl
C2
C3

100n
10u 16V electrolytic
220u 16V electrolytic

SEMICONDUCTORS

Q2
IC -I, IC2
D1
ZD1

BC109
2N3053
4013
IN4001
BZY88 C9V1 400mW
9 volt zener

MISCELLANEOUS '
PB1, PB2, PB3, push to make pushbutton

 PB4 .switche.s

RLA 12v relay (see text)

+12V
VIA
IGNITION
SWITCH

LED1
ANODE RELAY

LED1 OV PB4 P83CATHODE

Fig. 2. Component overlay.

PB1,2,3,4,
COMMON

BUYLINES
No problems whatsoever with any
of the parts for the Car Immobiliser,
Maplin.and Watford should be able
to supply all the parts. The case is

PB2 PB1

,very much up to the individual, a
strong watertight case however is
essential to prevent any 'false
alarms' due to ingress of water.

OM INE1 =IN EM IMMI IN= 1=11

I The action -packed show for the electronics enthusiast now includes the I
I Midlands among its venues. If hobby electronics is your interest or I
1 I.
I 1

I 1

I 1

I r 1

1 1

1 I
1 I
1 I
I I
I I
I I
I I
I I
I I

your business, then Midlands

Bingley Hall, Birmingham,
23 -26 May, 10am -6pm
Admission : £1 Adults
75p Students

Breadboard is tailor-made for you.
Crammed with the gear that constructors need. Circuit boards, components,
audio kits, d.i.y. computer systems, electronic musical instruments -
you'll find it all here. And you can buy it on the spot - or browse at your
leisure. Demonstrations and competitions (exciting prizes!) keep the show
humming with activity.
P.S. There's a London Breadboard too, December 4 -8th, Royal Horticultural

Halls - come to both!

I want to visit the show. Send me more details nearer the date.

Please send me details now of exhibition space.

Name

Position

Company

Address

Telephone Telex

Return to: Trident International Exhibitions Limited
Abbey Mead House, 23a Plymouth Road,
Tavistock, Devon. PL19 8AU

Telephone: 0822 4671 Telex: 45412 TRITAV
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1 RF 040
MW / LW/ FM /MPX varicap tune RF board as per 78 Nov / Dec PW
Dual gate MOSFET front end. 2xF gain stages 3189 deviation
mute, interstation mute, MPX filters, STab PSU 1 aV sensitivity
and 75dB S/N ratio. AM Section also varicap tuned HA1197
excellent performance. Special price £28.95 '

2 Surplus RF Board 020
Complete MW/ LW/ FM / MPX Tuner uses
3 stage FET front end 2 ceramic filters
3089E-1310 Decoder. AM section built
around 3132E, 2 stage tuning comes
complete with 4 way switch - ferrite rod
aerial £9.99

3 IF15
Matching IF Strip double conversion 10.7MHz / 470kHz AM/NB
FM excellent performance £12.95

41F20 Multimode IF Strip
Switched AM/NB FM /SSB/CW. 10.7MHz input gain 90dB.
Typical sensitivity 101,V. Dual Conversion, will form the basis of a
good communications receiver. Selectivity provided by filters at
10.7MHz and 455kHz £21.95

5 V.T05. - Medium Wave DX Front End Convertor
Uses Up Conversion Principle to eliminate images. Comprising of
an ultra low drift oscillator and Mosfet Front End for wide dynamic
range. Freq. range 580kHz-1600kHz; Triple Tuning; A.G.C.
Range. 50dB; gain 30dB; Output 10.7MHz; when used with an
IF15 or IF20, high gain IF strip a sensitivity of 1.0uV for 1 5dB S / N
can be achieved. £13.25

6VT06 25-30MHz Front End Convertor
Tunable over whole range uses Dual gate Mosfets. Covers
European/American CB frequencies and Amateur 10 metre band
can be used as a tuneable IF for many 2 metre convertors. Low
noise, high performance. Especially designed to go with IF15 and
IF20 but compatible with any receiver covering 10.7MHz. £13.25

7VT07
Tunable 2 metre front end converter. Covers 144-1 46MHz. Three
stage tuning uses bipolar devices for low current consumption can
be battered powered for 2 metre direction finding or portable use.
Ideal basis for 2 metre monitor. Receiver can be uses with IF 15,
IF20 or comm. rx. Output 10.7MHz. £9.95.

8VT01
'108-150MHz MOSFET front end 26dB
gain 10.7MHz 1F output. Covers 2
metres. Varicap tuned. Amateurs. Air-
craft, etc. £7.99.

9 AMP 020
Stereo power amp 30W RMS per chan-
nel. Class ABI TIP34AxTIP33A. 16 Tran-
sistor circuit Fre resp 15Hz-18kHz - 1dB.
£7.99

10 Matching HiFi Preamplifier
Four rotary controls - Vol, Bal, Treb,
Bass, Treble± -14B. Bass + ± 14B
facility for loudness control. £6.99

App prices include VAT, P&P £1 per item. Max £2 for combined order.
All models supplied with full data. 3 YEAR GURANTEE. 7 day delivery

E.S.E, RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX

TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS POWER SUPPLIES

* * $

MC 1
E `einrinkAt

13447116
-

CPR 1

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pre -amplifier in the U.K The super only of the CPR I is probably in the disc stage. The overload margin
is a superb 40dB. this together with the high Mewing rate ensures clean top. even with high output cartridges
,acking heavily modulated records. Comfnon.mode distortion is eliminated by an unusual design. R IAA is
accurate to 1d8. signal to noise ratio is 70dB relative to 3 5mV, distortion < 005% at 30dB overload 20kHz
Following this stage is the flat gain/balance stage to bring tape, tuner, etc up to power amp signal levels.
Signal to noise ratio 86dB. slew -rate 3V / uS, T H D 20Hz - 20kHz< 008% at any level. F E.T muting. No
controls are fitted. There is no provision for tone controls. CPR 1 size is 138 x 80 x 20rnrn Supply to be ± 15
volts

MC 1 PRE -PRE -AMPLIFIER
Suitable for nearly all moving.coil cartridges Sensitivity 70/ 1 70uV switchable on the p c b This module brings
signals from the now popular low output moving -coil cartridges up to 3 5mV (typical signal required by most
pre -amp disc rniailts) Can be powered from a 9V battery or from our REG 1 regulator board.

X02 : X03 - ACTIVE CROSSOVERS
2-1/13 bossove, porn, sr, TO order whit,,/ 10

REG 1 - POWER SUPPLY
The regulator module. REG 1 provides 15.0 15v to power the CPR 1 and MC 1 It can be used with any of our
power amp supplies or our small transformer TR 6 The power amp kit will accommodate it.

POWER AMPLIFIERS
It would be pointless to list in so small a space the number of recording studios, educational and government
establishments. etc who have been using CRIMSON amps satisfactorily for quite some time. We have a
reputation for the highest quality at the lowest prices The power amp is available in five types. they all have the
same specification T H D typically 01% any power 1kHz 8 ohms, T.I.O. insignificant. slew rate limit 25V zuS,
signal to noise ratio 110dB. frequency response 10H z-35kHz. -3dB. stability unconditionall, protection drives
any load safely. sensitivity 775mV (250nW or 100inV on request) size 120 x 80 x 25rnin

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
'120-240 primary and single bolt fixing (includes capacitors/bridge rectifier)

POWER AMPLIFIER KIT
The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules plus a power
supply. It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive
instructions and full backup service enables a novice to build it with confidence in a few hours.

POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-0-35v E16.30
CE 1004 100W /4 ohms 35-0-35v £19 22
CE 1008 100W /8 ohms 45-0-45v E23.22
CE 1704 1 70W /4 ohms 45-0-45v E29.12
CE 1708 170W/8 ohms 60-0-60v E31 90

TOROIDAL POWER SUPPLIES
CPS I for 2 x CE 608 or 1 x CE 1004 £14.47
CPS2 for 2 x CE 1004 or 2/4 0CE 608 E16.82
CPS3 for 2 x CE 1008 or 1 x CE 1704 £17.66
CPS4 for I x CE 1008 £15.31
CPS5 for 1 x CE 1708 E22.68
CPS6 for 2 x CE 1704 or 2 x CE 1708 E23.98

HEATSINKS
Light duty. 50mm. 2 C/W £1.30
Medium power. 100mm. 1 4 C/W E2.20
Disco/group, 150mm, 1.1 C/W £2.85
Fan, 80mm. state 120 or 240v E18.50
Fan mounted -on two drilled 100mm heatsinks.
2.x4 C /W. 65 C max with two 170W modules £29.16

THERMAL CUT-OUT, 70 C £1.38

Distributor
Minic Teleprodukter
Box 12035
S.750 12
Uppsala 12
Sweden

POWER AMP KIT £32.40

PRE -AMPS
These are available in two versions - one
uses standard components. and the other
(the SI uses MO resistors where necessary
and tantalum capacitors.

CPRI
MCI

£29.49 t_FlIS £39.95
£18.50 MCIS £29.49

ACTIVE CROSSOVERS

,.0., i , .t 81 t(03 £23.06

POWER SUPPLY:
REGI £6.75' TR6 £1.76

BRIDGE DRIVER. BDI
Obtain up to 340W using 2 x 170W amps
and this module BDI E6.40

CRIMSON ELEKTRIK
lA STAMFORD STREET, LEICESTER LEI BNLL. Tel. (0533) 537722

u.t. Or-ose aliow up to 21 tiays tor delivery

All paces shown are UK only and include VAT and post COD 90p extra. E100 limit Export is no problem. please
write for specific quote Send large SAE or 3 International ReplyCoupons for detailed information.
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Greenbank
Greenbank Electronics

(Dept T4E) 92 New Chester Road, New Ferry
Wirral, Merseyside. L62 5AG

(Tel: 051-645 3391)

C MO
4030
40/1
4002

4006
4007

40M
4009
4010
4011

4012

4013
4014

015
4016
4017

4018
4019

4020
4027

4022

4023
4024
4025
4026
4021

4028

4029
4030
4031

4032
4033

4034
4035
4036

18137

4038

4039
4040
4041

4042
4043

4644

4045
4046

4047

4048
4049

15p
17p
17p

E1.05
lap
870
SOp
50p
I Bp

IBp
42p
B6p
89p
45p
19p
899
4Bp
999
91p
86p
20p
66p
191

01.80
45p
81p
99p
58p

(205
El .00
E1.45
(1.96
E1.11
£2.45
El .00
E1.011

£2.45
El 05

80p
75p
94p
90p

El 45
El 28

87p
SOp
489

011 prices For Amateur Users and Export. Mote
asallablre Mosby Motorola. RCA

4050
4051

1052

4053

4054

4055
4056
4057

4059
4060
4061

40627

4163
4064
4065

4066
4067
4068

4069

4070

4071

4072

4073
4075
4076

4077

4078
4081

4082

4085
4086

1089
4093
1094

1095
4096

4097
4098

4099
40661
40100
40101
40102
40103
40164

40105
10106

18p

72p
72p
72p

21.10
E1.25
El .34

E25.70
E4.1110

(1.15
E15.67
E10.00
61.09

N/S
M/S
57p

E3.60
22p
20p
23p
21p
21p
21p
23p

95p
23p
215

2011
21 p
74p
73p

EI.50
S3P

E1.90
E1.05
El .05
E3.72
E1.10
£1.45

N/S
£2.50
£1.61
£2.12
£2.12
E1.09
01 .06

615

40107

40106

40109
40181
40112
deist
40193
40194

40257
4160
4161

4162

41153

4174

1175
1191
4408
4409
4410
4411

441209
441511

4415E

4419
4422
4431

4433
4435
44400
4450
4451

1152
4461

4482
449009
449009

4500
4501

4502

4503
4505
4506
4507

4508
4510
4511

4512

68p
E5.36

E1.02
E3.39
EI.40
£1.10
LIAO
E1.11
£1.41
£6.06
CIA
£1.08
£6.09
£1.08

E111
E11.51

E6.311

E5.73
OAS
ULU
ET.

/1/6
02.11
MAO
111

£11.32
E7.93

E11.58
£2.17
E2.117

TVA
[EIS
E2.42
0E54
FAIN
13.511

17p
alp
OOP

136.71

131p

2.25

lIp

.44 \TERNS, VAT. C.W.O. Cheques etc payable to Greenbank Electronics Add VAT lo
all prices al 8% except where stated otherwise. Pool etc.: UK 25p I+ 2p VAT =
2751 per order. Export. NO VAT but add 25p lEirel. 75p (Europe) and [2.50
elsewhere.
iholys. universities. govt. depts.. etc can telephone their orders tar immediate
despatch on accountl

slostrial users - quantity

4514 02.65
4515 02.99
4516 E1.01
4.517 (3.02
4518 ELIO
4519 51p
4520 £1.00
4521 CIA
4522 El BB
4524 4/5
4526 E1.06
4527 E I .52
45213 99p
4529 E1.14
4530 855
4531

4532 £1.27
4534 £5.13
4535 E3.69

45371 CI 323
4538
4539 91p

4541 £1.14
4543
4549 L3.69

4552 £10.55
4553 E3.117

4554 E1.19
4555 78p
4556 78p
4557 £3.16
4558 E1.14
4559 03.69
4565 £1.04
4561 65p

4562 45.33
4566 E1,59

4569 12,38
4569 E2.57
4572 25p
4580 05.74
4581 02.62
4582 91Ip
4583 76p
4584 43p
4585 41,01
4599 42.06
4700 11 .75

VIDEO'
211111E36 UHF cl.36 Vi

0,0n ModuIalar 02.50
1.12".1091
1.1101231 UHF 4I36 Valet,
111000.10, wide asedwidth
001 compeers alc 1 04.70
-OP' VAT)

741100 249

74002 24p
74804 24p

24p
24p

El A I
24p
24p
24p
92p
.38
54p
56p
54p

El 29
(1 .29

64p

74608
74810

74814
14(20
74830
711132

11542
715411

71573

74574
74005
71463
74035
14086

74089 04.34
7400 85p

7403
74C95

140107
715150
745151

140154
710157
715160

748161

110162
710163
74C164
714165
745173
715171
715175
715192
740193

7401%
74C200
70721

855
El .04
El .fl
£4.12
E2.411

L3.67
E2.20
E1.10
E1.10
C1.10
E1.10
E1.04
E1.04

90p
01.51

fi.%
ELIO
£1.04
06.75
E1.311

746373

746374
746901

140902
746913
148904

740905

116966
146907
116908
110909
748910

146912
746914
744915

748918

E1.73
E1.73
Up

U54pp

549
E7.215

54p
54p
96p

E1.63
E6.711

E7.13
E141
E1.10
E1.06

744921

14E922

740923
740924
7481325

740926

748927
140928
740929

716948
80695

0096
MC97
80698

82819
88629

88630

E11.83
E3.66
£3.73
TBA

E4.84
E4.114

E4.114

£4.84
El I 93

TVA

61p
54p
61p

£4.13
01.93
£1.13

MICROPROCESSORS,
KEINTRON COMPUTER

BOARDS

114 2119 ma. 1414g184
PM pie pinee Nip cu.
444141 0esig.e4 fir a

range N MIPU s 280. 50/IP
act
5C/MP Proloboard E5.1113

2130 CPU cud NAN
alt 1.4.95

VW 11 II (4.95
YOU Our E5.95
0990 Prolroneor
(2 70st 13.
4k P501311 mud 15254'4(95

£5.05
Bk PROM beard 12704'41

E5.95
21E RAM mud [var.)

E5.95
M FUN be4rd 1211451

£5.95
TAPE Worths E4.95
950 4.12e -128 burl

£4.95
P51.1 54 -128 board £4.15

Fortier 111811114 rumen
(0for1 lo be announced)

2110

BO CPU (VI MO)
2844 CPU 144101
MOVE

780-1110

011.95
017.95
£715
E7.95

SC/NP It. RAM I/O
SC/ MP 11 14001 EF12
80 8154 RAP 1,0 £7.75

fan
6800 MPU
6802 MPU
6810
68010 1128 x 8 46/4
6020, 6821 PIA
6850 ACM
1166880..894P

6502
6502
6520 PIA

ESN

E2.67
£3.11
03.96
£1.74
E2.64

E12.40
0622

CMOS
COSMIC 1802 E13.95
MC145008 IC1.1 E5.56

CONFUTER KITS
'Chock auk Phu 008e-
1411

Scisoce of Coebritoo
1514 E.39.95
NASCON 1 EMSCONTUMED

Ssreice ler 0014 Imo Sm.
Is 9.99 Pea Plot,. VAT

Isom E3.00

POSTER NMI BOARD
TYPE 848.2 16 lin 4 64 ch.
1401er a clew. upper/ lower
coos 21386 merlon!. toy
Met pee 040999. ul TV

neolor 0441,41 ms repast
E125.011

CRT Controller; UARTs
Thompson CSF SF 99673642

El 1.50
1195 1013 5441 03.80
68.3.1131 5641 0560

OTNANCS
NE 4027 45 250.5 0360
MK 4116 160 25045 E3.75

BUSS
1718116 1 E19315
6118862 E19.95
51701.16 (14.95
IAMBUS 60'7

NAIL SEN. KEYBOARD
ENCOOFA

PCP 6571 6575 6576 E6.70
MCI 66780 £1.75
MK 5302 (1529
403.2513 15e Upporcoma ECM
DM 6578 CAIE0Y/14.411 £1215
4952316 0475

BASICS
40 4981 for Sfd MPII in 8 110146
159897351 05025
Dile 11 2 ROMS 159419 352

046.90
UV ERASEA1LE3

5204 .1 I 8 17.511

7108 15 8 07.50
2716 20 1 8 men 5/ 0211.211

UV PROM ERASER
PROINIOX 12 06343

STATICS (Mostly 450n5)
2101-256 0 4 0225
21102-150101 20
2111-256 x 4 E1.75
2112-256 x 4 1225
MAID 920.0 £3.10
2114-1504 07.50
4118-1048 018.50

INTERFACE
811195 6/1 8 0125
75491 LED Par SOp

75492 929
28425 1.3.95
812649 (2.64

VOLTAGE REGULATORS
805 75p

7905 Et 18
1812 97p
7992 (1 18
LAI 3235 E5.01

QUARTZ]
32 /68 KHz

Match'
60 KHz

100 0 KHz

290 0 KHz

264 8 KHz
262 .141 KHz

307 2 KHz
3125 KHz
455.0 KHz
1 000 MU
1.008 11117

1.280 MHz

1 8432 Nix
2.000 Mb
2097152 410
2.4576 MID
2.56250 11147

3.000 Mb
3.2768 1411/

3.579545 Mt
4000 MU
4.032 Mt
4.096 Mt
4 194304 919
4.433619 1817

4.608 MHz
4.800 MHz

49151019
5000 ISH,
5,0601 MNz

5120 MHz
5 185 MHz

6 01301410

6144 NKr
6 400 Mt
655360 NW
7 MO MHz

7 158 1614

1683 Pt
186432 140
6.000 Pt
6.3886138 Mkt
9.375 NW
9 WO Wet
0.000 Mil
0.700 NO

i 000 MHz

2800 Mete
4.31118 MHz

11432 kNr
MON Ml
20.1134 497
21.1134 1411/

27648 Pt
386666 MHz
48.000 401
100.000 010
115000 Pt

0.23
E9.95
£3.62
03.92
(3.92
£3.92
£3.92
£3.92
14.95
(3.62
(3.92
£3.92
£3.62
£3.62
£3.23
£3.62
£3.62
E3.62
0323
£1.96
E2.90
£3.23
E323
E323
El .25
(3.23
£3.23
£323
(323
£3.23
£3.23
£3.23
0.23
E3.23
(323
£3.23
E3.23
£3.23
£3.23
(3.23
13.23
E3.23
E3.92
0.92
£3.23
£3.23
£3.92
£3.92
£3.23

£3.23
£3.62
13.23
£3.23
E3.92
(3.23
E3.23
£3.23
£3.23

TIMEBOX. 0151151 Clock
Gee. 56x 131 x71.5 min
with red .crylic when.
Case colour 0668 02.50

PER0800143
01" Nell with copper

steps
2'1" x 1" [pack of 51 59p
2/5"x34" 41p
200"x5Y 49p
rex IT" 41.52
311" 3.5" 49p
3.00Y 56P
309 se 17. 51.95
49x17.9' 12.52
CV' PlaInboard (no

Mips)
3t0 21x" 285
374"er 45p
34." x 17.0" (121
74,1001 pia E I.50:WO
114) MF berd 96p
Of brealbaard £2.42
5 Nee Cutler /125

PM laserle. 1401 99p

SOLDERCON PINS
730 50p 7000 (3.95

OIL SOCKETS
8/14/16 pin

10p/12p/13p
1820/22 pm

18p/ 20p725p
24/28411pin

30q/40p/50p

TIMER ICs
91555/556 29p/49p

CA 3140E

OA 741 (latas) 22p
60741 (Taus) E1.00

SPECIAL OREN DIS-
PLAY

1418 3881 Multipl4xed
4,403" Common called.
ones quality E2.95

LEO DISPLAYS
0..704E 707E 4055

1727E 7213E (200cS

04.747E/150E (1.10
RID 500/580 El .2o

1111110 CRYSTAL
DISPLAY

4 x0.5" 05205 40 pm CO.
011.95

CLOCK CHIPS
A1412244 £2.60
le 50253 05.50
MK 93362,50366 £6.50
AC 14440/1148) E9.95

SIX DECADE
COUNTERS

AK 50395/5/7 (0.75
01503%/9 06.20

DATA 1 tee' M nn. 400404 II data books
submct to 0% VAT. For postale

see 'Tense at kip in pale.

650 plum COSMOS Ostabeek (RCN £4.95
MOS 0.568,k (1105.414 £2.30
MC 145008 CI /14.16eek 1140orelq (225
*806 Micreprm4sser Appinalmns No4041 illetweINE935
86,111 14 SG. MP Proirsmnime 1548Irly 03.75
A Gen. lo Pithy 15401iIree 75p
SE.,411. 740541041 D4scriplies (Ill,..,! £2.76
MIN 1141srence Il04ial111/1514.11 £3.45
16 -pap, 71/14 lar INS 8154 113P41/v65011114044/11 50p
20-5404 dots for SC PP 11 Illoll000ll 50p
COP 1802 APB Inn Mahon IFICS (4.50
COP 1802 hessian. IRCAI 14.50
COSMAL 11P11 6a11 (RCN 75p
Memory D414 14460444 (2.30
MOS 15118.1e4 (2.40
4105795 Memory NM Designers Guide (2.20

Dolton al the Mem 1114 ara 0061851 hi maounclurers
so pl.,. check Mut if urgutly rnparml

SPECIAL 290 DATA PACK E13.95
IN 11 be %Partial 5 TIM doll 11116.01 mil all 118

rNotel do o can lid 01 Wrest oi We 280 our
Aprons. a mielki 1 75kg

r90 page 80 CPU 1ec0eic41 Mama!
oil page 280-C1C Product Spec licatio.
125-54p 80.910 1101564111140ill
4200 -pap ISO Programmes M 4041
425pap 280 Nor. Reformist Mama!

74LS I
74500 14p
741501 14p

741502 16p

711503 16p

711004 16p

741505 20p
744508 22p
141509 22p
741010 20p

74511 22p
741512 np
741513 38p

741514 75p

741515 30p
741020 20p
741521 22p

11/411/40741526 44

741527
741528
741530

741532
741133

714137

741138
744540

74(542
741147
74/548
741.549

741051

741554

741555
741563
741573
741574
741575

48p
24
27p
39p
39p
39p
20p
98p
90p

11.20
£1.20

24p
28p
309

11.50
16p
41p
441p

741376 op
741378

7430 Elt
74/385 01.16
741586 43p
141590 60p
741.591 E1.04

744592 89p
744593 Lep
741595 £1.16
741.596 £1.16
7415107 44
7415109 55p
7415112 559
7415113 50p
744.3114 50p
7411122 70p
7415123 70p
7413124 EI.80

7415125

7415126
74/5132
1445136
7445138
145139
1411145

7413147
7413146
741151
741153
743154
7415155
7445156
745157
7413158
745160
7415161

7415162

613p

60p
95p
55p
B5p
85p

E1.06
El .70
£1.73

96P
76p

01.70
lap
114
7Tip

£1.21
96p

914
E1.30

743163 £1.11
741.3164 £1.14
7443165 75p
7443156 E2.26
7415170 E.2.80
71/3913 01.05
7445174 E1.06
7413175 ELIO
7413181 LI.N
7443183 ELM
7411190 £1.40
7413791 E1.40
741192 01 .30
7415193 £1.30
7111191 £1.16
7413IM E1.36
7411196 EI.00
745197 EI.40
7415221 96p

745243
7445241

7416242
7410243
7415244
7410245

74/3247
7415248
1415249

7415251
7415253
7415257

7415258
7415259

7415261
7413266
7415273
1110275
74/5279

£2.36
£2.32
E2.32
£2.32
11.70
12.70
131.10

1110

E1.34
£1.42
£1.10
£1.46
£0.00
£4.50

52p
12.44
E2.50

66p

7413263
74.3290
743293
7413295
74(52%
7411324
7415325
7415326
7445327
7415347
7445340
7445352

7445353
7445365
7415366

1445361
7415368
7445373
144374

ELIA
E128
01.26
E1.115

LIAO
(7_40
ELM
ELM
ELM
E1.411

ELM
ELVA
£220
94
65p
64

LIAO
El 95

7443375

7415377
7415378

7415379
7415384
7415386
74/5390
7415393

7410395
74/0396
741.5399

7410399
74/5445
74/0447
7412490
7415609
7115669

7115670

E1.60
£2.12
11.84
£2.15

96p

EZ30
96p

E.2.30
£2.11
13215
£2.76
E2.30
E1.50
£1.14
(1.10
(1.02
11.02
£240 1

Car Audio
Manual

1

MW/LW r
r

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest
model £1.00
E 9 .95 + Post

Push -Button rii - - ikit
MW/LW 1. ,,. . M MI .4 - ,4

One
tuning.
tings.

E 1

LW, four MW buttons plus manual
Complete with speaker and moun-

Latest model, negative chassis only.

5 .60 + Poot
Stereo FM/ - --7 1-,

Cassette
+ mw
Standard cassettes
medium wave.
Fast forward facility
shafts. Suitable
supplied). This
where at £50 up.

£38 .9

...:-:.:--
t iiior '

and FM in stereo plus
Tone and balance controls.

on tape. Adjustable
for 4 or 8 ohm speakers (not
model is discounted else-

5+ £1.00
Post

Stereo Speaker Set
Suitable for above stereo unit. Good quality
in surface mounted casing. 5W nominal,
8W peak.

£3.95 (pair) + 70p Post

Telescopic Car Antenna
Multi -section standard type, suitable for
angled mounting with locking key.

£1.60 + 30p Post

Metal Detectors

...

Treasure Tracer Mk III
The original Treasure Tracer. Sales
exceed 7,000. 5 -transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre -built
search head.

Kit: f 17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

* Induction Balance Model
Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin -pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model's normal price is
£39.95!

£22.95 + E1.00 Post

All goods guaranteed one year
10 -day money -back offer. Goods
ex -stock at time of going to press
Callers by appointment only please
Send s.a.e. for leaflet.

Minikits Electronics Ltd.
6d Cleveland Road

S. Woodford
London E18 2AN
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audiophile                    
Not strictly news this month. Views. Readers views. Most of the letters to Audiophile
are 'upgrading' enquiries. Most but not all some of the more interesting appear
below, presided over by Ron Harris.

THIS MONTH IT'S over to you. With all the letters that have
come in to Audiophile since it began I thought it was about
time some of them saw the light of print. The selection is
taken over about three months,, and I hasten to add that all
have been answered prior to this public pondering.

As you can see we get quite a varied mailbag to put it
mildly, but still not enough of you are writing (to ETI in
general) for our liking. Let's have more feedback please.
Mind you the two gentlemen who wrote in to ask who this
Felicity Kendal is anyway have not been answered. After the

BAD START?

Dear Sir,
I own a hi-fi system comprising a

Garrard SP25 Mk.5, Goldring G800,
and 'home brew' amp and speakers.
The loudspeakers are comprised of
twin -coned Fane bass units and a
pair of EMI drivers for mid and top.

I should like to upgrade this
system, and wonder what would be
the first thing you'd do?

J. WATERS
FAVERSHAM

Sell It.

STEAM VALVE
Dear Sir,

Some time you (ETI) published a
series of articles on the subject of
valve sound in amplifiers. A friend
recently brought these to my
notice and it surprised me that an
otherwise modern magazine like
what ETI is known for should be
backing this old-fashioned
nostalgic rubbish. Do you really
believe that valves sound better
than transistors? Of course they
can't! Why did we ever change if
they do?

I suggest you set yourselves a

sedatives had calmed my outrage, and the expletives died
from the air, it was somehow still not possible for me to
compose a reply within Home Office rules.

Time has passed, however, and has healed the wounds in
passing. (And wounded the heels I hope.). So gentlemen, let
me state the obvious in as calm a manner as possible.
Felicity Kendal is quite simply the most beautiful woman in
the universe. Write it out 1000 times before one more copy
of ETI reaches your unworthy hand.

Anyway onto more sonic matters . .

listening test and then have the
courage to publish the results!

W. WITHERS, M.Eng.
PERTH

Hold it a minute mush.
Somewhere amid the prejudices I
think you express the opinion that
ETI is pro -valve. If this is indeed
the message, then it is mistaken.
To condemn a whole technology
in such sweeping terms, be it
valve or transistor, is akin to
running down football because
the All Blacks beat Liverpool at
hockey. (Think about it.)

My own opinion is that the best
of the solid state designs give a
more accurate representation of
the signal than do the top vacuum
tube units. Beyond that yer pays
yer money and takes yer choice

BARK DISTORTION
Dear Sir,

I am writing to tell you (and your
readers if you should choose to
print this) and the great fun we
used to have in the 'Old Days' of
hi-fi. My very first gramophone
used to use wooden needles, pine I
think, which wore out very quickly,
but gave (to me) amazing tone.
Somehow nowadays it never
sounds as good as I remember it

being then. Are there any of your
"more mature" readers who'd care
to correspond with this old'un
about the early days? Anyone
remember shellac?

F. NEWTON
MANCHESTER

I can't resist this:- the pitch in
pine sounded fine eh? In apology
for that, if any readers care to
write to Mr Newton via
Audiophile, I will pass on the
epistles.

EAT YOUR HEART OUT
Dear Sir,

ETI hi-fi reviews!?! How come?
Not a bad idea but stop ignoring
the budget end of the business. We
also play records who stand and
drool (at SME's) you know.

Also let's see yer credentials Mr
Harris - wots yer reference
system? Reveal all and get rid of
these evil thoughts telling me it's a
wind-up job from Woolies! Keep up
the reviews but more radio? It still
exists you know.

D. ALEXANDER
LONDON

You keep your hands off my
credentials, they've never hurt
anyone and are certainly not to be
revealed within the pages of ETI. I
didn't get where I am today going
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NEWS

around revealing me credentials.
As for reference system that

consists of:- Technics SL150
Mk.2, SME 3009 Mk.3, Goldring
G900SE Mk.2, Shure V15 Mk.4,
Lecson AC1 and AP3 Mk.2,
Pioneer TX9500 Mk.2, Celestion
Ditton 66 loudspeakers and Sony
Eli Elcaset (for as long as they let
me hang onto it!) Occasional use
is also made of Ultimo 20 and
Coral 777EX moving coil
cartridges. The Technics is fitted
with a GA Audio glass turntable
mat, and for headphones I use
Koss Pro 4AAs or ES P1Os as the
occasion demands. My budgie has
a green beak and my plants all
died last week.

Revealing enough?

QUADRUPLE QUERY
Dear Sir,

Please could you explain some
terms I keep reading in hi-fi
magazines (including yours) and
that no one has ever explained?
These are 1) Selectivity 2) Modulus
3) Dynamic Range 4) Musicality.

Also I wish to upgrade my Quad
33/303 set up for more power and
would welcome suggestions. Thank
you.

H. COHEN
STOKE

Easy ones first. A new amplifier to
replace a Quad. Since you give
very little information as to
speakers, cartridge, room size etc
etc I'm gonna have to assume that
all you seek is a more powerful
version of the same thing! In
which case why not try the Quad
405 as a starting point? If this
fails to appeal, and funds allow,
cast an ear over units by Lecson,
Meridian and maybe the Sony
VFET designs.

Now to the definitions you
requested. Quite a mixed bag this
little lot. Ah well here goes: -
1) Selectivity (of tuners):-the
ability of the machine to
discriminate against signals on
adjacent channels ( 200kHz) to
the one you're trying to tune to.
Good selectivity is a must with
sensitive tuners.
2) Modulus:-Presumably you
spotted this lying next to the
word impedance. Otherwise it
must have been a maths book. In
literal terms modulus means "size

of", ignoring positive and
negative aspects. Phase
differences can make impedance
(resistance to passing a signal)
difficult to express simply.
Non -mathematically it is best just
to regard modulus as meaning
'magnitude of but remember
there is more to it!

Mathematicians please don't
write in - z=x +iy=r (cos0+isin11)
mod z=/z/=r= v x2+y2
OK?
3) Dynamic Range:-the
difference, in dB, between the
softest and loudest sounds
reproducible by the hi-fi under
discussion. For example a
cassette with 20dB of tape noise,
and on which compression sets in
at 70dB, has a dynamic range of
50dB.
4) Musicality:-oh what a lovely
word! Whichever gnomic intellect
invented it has my
congratulations. The really nice
thing about it is that NO-ONE
knows what it means! Currently it
is employed (I think) to express
the amount of 'information
retrieval' a system is capable of.
Earlier in its history it was simply
a word reviewers used to mean
'nice' with exactly the same
amount of precision as the word
implies. Next week it could be
describing how satisfying a
crunch is generated in the
destruction of a piece of toast.
Musical Mothers Pride?

EH?

Dear Sir,
I strongly feel that transient

intermodulation distortion and
slew rate limiting together with
uneven harmonic distribution are
the total reason for the so-called
'transistor sound' in modem
amplifiers. Do you agree?

M. DAWES
SWANSEA

My answer lies entirely within the
negative quadrant of the sphere
of communication.

ALL AT SEA
Dear Sir,

As a regular subscriber to ETI, I
am writing to express my protest at
ETI's hi-fi content. If I wanted to
read about hi-fi I would buy hi-fi
magazines, God knows there are
enough of them.

What ETI should be doing is
more articles explaining how
circuits work, so that your readers
can design them themselves. And
how about more circuits for us
boating enthusiasts?

S. McGREGOR
LONDON

How did you get on this page?

"According to this, there's a submarine approaching through
the living room!?"

ELECTRONICS TODAY INTERNATIONAL - MAY 1979 95



ETCH RESIST TRANSFER'
KIT SIZE 1:1

__

Complete kit 13 sheets 6in x -41/2in-
.

£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)'
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90' and 130
(8) 8-10-12 T.0.5. Cans -(9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 (12) Bends 0.02 (13).
.Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS
All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours.
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Vein kit or Vain kit. £1
complete. State size.

All orders dispatched promptly.
All post paid

Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome

Special Transfers made to order
E. R. NICHOLLS

P.C.B. TRANSFERS
DEPT. 5T15

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

FLUKE DIGITAL
MULTIMETERS FROM

KRAMER & CO.

Model 8010A/8012A
Model 8010A
£159 inc.
P&P & VAT
Model 801ZA
£199 inc.
P&P & VAT

8010A/8012A
Both models include:  31/2 digit LCD readout  True
RMS measurements  0.1% Accuracy + 1 digit 
Current ranges from 200pA to 2A (8012A) or 10A
(8010A)  Diode test facility  100pV resolution  3
conductance ranges for leakage test  Fully overload and
transient protected.

Model 8020A
HANDYMETER

£112
inc. P&P & VAT

FLUKE 8020A HANDYMETER
 Large easy to read 31/2 digit LCD display.
 26 measurement ranges for AC/ DC volts. amps,

ohms and conductance

 0.25% VDC accuracy over 1 year.
 High power and low power ohms capability
 Measure to 10,000 MS) using two conductance

ranges
 Fully protected to 250V on all ranges.
 Protected against transients up to 6KV for 10 p sees

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment

THE SINCLAIR POM35 019.ital Multimeter
N.."Now a digital multi- r'

meter at an analogue
price and look at the
spec!
D.C. VOLTS 1 ow -
1 000v(1% - 1 count)
10m() input.
A.C. VOLTS lv-500v.
40Hz-5kHz (1%+2
counts).
D.C. CURRENT
1 inA-2 00mA (1%
count).
RESISTANCE 1()-
20m() 11. 5%+1
count). £29.82 C.W.O.
or E32.95 company or govt. purchase order.
Adaptor £3.20. Padded case £3.20. 30kV probe
£18.92.

SINCLAIR DM

THE SINCLAIR MICROVISION
The amazing pocket T V that will
pick up programs throughout the
world. complete with rechargeable
batteries International model
04994 inc VAT.
UK model E90 26 inc. VAT.
Batteries Et 16 Adaptor Lb 76
Sae (for detailed Brochure ex -stock)

Portable 31/2 digit 6 function
Multimeter.

DC volts I mV to 1000V
AC volts linV to 750V
AC & DC current 1p A to 1 A

existence 10 to 20n10
Diode test 0.1p A to 1 mA

641.71 10m() input. DC acc 1 0% AC
nr VAT Cash with orde, acc 1 5% 30Hz-10101,

Cost) Ed 50. Adaptor (3.75 CWO Rechargeable batteries at
£5.95.

SINCLAIR 0M350'& DM450

.r)
(0-1 it/404:441

DM450 £99.76
DM350 868.011
Send SAE for lull details.

Desistence range
Orn0 to ?Om() (10Orn0 on

DM350)
Basic accuracy
0 05% for DM450
01 af.. for DM 350
Input impedance
10 MO
vath 1000 MO selectable cc

DC Voltage range basic DC voltage range
lOpy to 1200v (100eV on .utornabc polarity selection
DM350) Pushbutton range selection

Since* Ennispries. 79 step programmable Calculator E23.95.

KRAMER&

will match env lower adverbsed price oo COca.!, with
order beam it competitor hes goods in stock

9 October Place Holden Hill Road, London NW 14 1EJ
latex 888941 Ann. Kramer K7. Tel. 01-203 2473

Mail order only SAE for data sheets Export enquiries welcome

A COURSEStr IN
Cr ELECTRONICS

BSC IN ELECTRONIC EN-
GINEERING
A four year part-time degree course
for mature students of particular int-
erest to those engaged in Digital,
Telecommunication or Control Sys-
tems engineering. Entry qualification
required is an HNC or equivalent in
Electrical and Electronic Engineering
or Applied Physics. This CNAA de-
gree is recognised by the Council of
Engineering Institutions as meeting
their C.Eng. academic requirements.

CEI PART II
One year full-time or two year part,
time courses in preparation for the
CEI Part II examination which is the
present academic qualification for
Chartered Engineers. Subjects off-
ered include Electronics, Com-
munication, Control and Computer
Engineering. Entrants should have
passed CEI Part I or have been
exempted; holders of HNC and
endorsements, or HND are so
qualified.
Further details and application forms
are available from the Information
Office, Room F156, Cambridgeshire
College of Arts and Technology,
Cambridge CB1 2AJ. Tel: (0233)
63271.

THE NORTH'S

PREMIER

AMATEUR RADIO
& ELECTRONICS

EVENT!
Northern Radio

Societies Association

RADIO &
ELECTRONICS

EXHIBITION

BELLE VUE
MANCHESTER

Sunday, 22nd April, 1979

Doors open at 11 a.m.

* Inter -Club Quiz

* Construction Contest

* RSGB Bookstall

* Grand Raffle
* Amateur Computer Club
Stand

* Radio Societies Stands
* Home Office & Raynet

Exhibits

* Club Stand Trophy

* Over 50 trade stands,
featuring radio equip-
ment, Micro -processors,
personal computers and
components.

* Ample car parks and
funfair for the family!

Talk -in for FM mobiles via
GB3NRS and G8NRS /A on
145MHz chs. S22 R2 and
R6 and on 433MHz chs.
SU8 RB4 and RB14.

Enter at rear of Belle Vue,
opposite main car park -
off Hyde Road, A57.
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The professional scopes
you've always needed.

Super 6
£162.00 plus VAT

Super 10
£219.00 plus VAT

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 1 0, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £21 9 plus VAT.
The.Super 6 is a portable 6MHz single beam model with easy -

to use controls and has a time base range of 1ps to 1 00ms/cm
with 1 OmV sensitivity. Price £1 62 plus VAT.
Prices correct at time of going to Press

CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Xingsgate House,
Kingsgate Place,
London, N.W.6.

Audio Electronics,
301 Edgware Road, London W.2
Tel: 01-724 3564
Access and Barclay card facilities
(Personal Shoppers)

Watford Electronics,
33-35 Cardiff Road,
Watford, Herts.
Tel: 0923 40588

Maplin Electronics Supplies Ltd.
P.O. Box 3
Rayleigh, Essex.
Tel 0702 715 155
Mail Order

CALSCOPE

Semiconductor Guides.
2

110, 
.111resisto1;,,Pa"S°°

table. then 25 00
0

Lrsts
morel

types for tor%

pp

,i19:0:0121

handy

09:0; :31 8:11c:1:i

09-°

2- 2*-IS .-* on
come

TransIstor

oo

table.hen 35.000
.,sts M°'e tttyPeS c't 510's
cI0e4ale7 .000 trans'
open,* 25p,
214 _2SC
258 _251(
2S0 on
3N

08 Page5',141
,ous1,3t7,'citavolorn-,at

In
11:Iv oerneb:celo cove,

DIN P`6
rde,N° 1109-01

ISBN 3-88

new
1-8

IC-lin 1
Linear operational
amplifiers.
Data and comparison table
for integrated op amps and
comparators. 2nd edition.
DIN A6 compact format.
288 pages. types.
functions. applicational
examples, 152 connection
drawings, 48 case
drawings.
Order No. 11
ISBN 3-88109-008-8

THT '77
Data and comparison table
for thyristors, tetrodes,
trigger diodes. triacs,
uni(unction transistors
(JJTs) and programmable
UJTs (PUTs).
2nd edition. 430 pages
listing 1.440 types and
approx. 250.000 entries
Order No. 20
ISBN 3-88109-009-6

170 Technical Book Services
P.O. Box 79
Maidenhead, Barks S L6 2EG

Name
(Print Please)

Address

Registered office- 21 Mincing Lane. London, EC1 Registered No 12225
ALSO AVAILABLE

TYPE PRICE E P DTE1 Data book, European Tran-
TVT78 A -Z £4 00 sistors £2.30
TVT782N L4 00 DTJ5 Data books, Japanese Tran-
THT77 f 4 00 sistors £2.30
LIN 1 4.3 60 DVT Diode Equivalent Book

£2 30
DTE2 Diode Data Book £2.30
DIG( Digital I.C. Equivalent Book

£5.50
I enclose £ p for the books as marked X Prices Inc. P&P

ORDER FORM

p
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TAMTRONIK LTD. [DEPT. ETI)
217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW TEL 021-557 9144

Msg. Project Kit. Ref P.C..
Issue

'Graphic Equaliser 601 1 5
Sep 77 'Graphic Equalizer P S U 602 65
Oct 77 Watchdog 604 90
Oct 77 'Watchdog P S U 605 75
Aug 77 'Sweep Oscillator 606 2 90
Sep 77 'Stereo Simulator 607 70
Dec 77 'Freezer Alarm 608 65
Nov 76 'General Purpose Preamp 609 70
Jul 77 'GSR Monitor 612 80
Apr 77 'Burglar Alarm 613 70
Feb 77 'Bench Amplifier 615 80
Nov 77 'Compander 617 1 75
Mar 77 '50 watt High Power Amp 618 1 45
Mar 77 '100 watt High Power Amp 619 1 45
Mar 77 'High Power Amp P S U 620 1 20
Oct 77 'Digital Thermometer 621 1 40
Feb 77 'LED Dice 624 60

'Actove Crossover 12 pcbsl 625 2 40
'Marker Generator 626 90

Nov 77 'Skeet 627 1 75
'Flash Trigger 628 75
Orsco Light Show 629 3 30
'Pink Noise Generator 630 70

Nov 76 541 Train Controller 1001 80
Jan 77 444 5 watt Stereo (2 pcbsl T002 2 15
Feb 77 448 Disco Mixer 1003 1 75
Dec 77 Clock B 7004 1 30
Jan 78 House Alarm A 1005 2 20

House Alarm B 1006 95
eb 78 Metal Locator Mk II TO07 1 05

March 78 Frequency Shift P S U MOB 75
Frequency Stutter 1009 1 65
L C D Meter 1010 1 10
Light Dimmer 1011 65

Apr 78 Gas Monitor 1012 90
May 78 Star Trek Radio 1013 95

Stars & Dots 1014 2 00
Jone78 Spectrum Analyser t2 or bsi 1015 9 75

WemOmMmor T016 1 00
Torch Fielder 1018 55
Temperature Meter 1019 1 10

Aug 78 (Uwe, Plant Waterer 1020 1 00
Sept 78 Cross Hatch Generator 1021 1 40

Stan Timer 1027 2 30
Wheel of Fortune 1023 35

Oct 78 Complex Sound Generator 1024 2 95
F Power Meter 1025 20

Power Bulge 1026 70
Telephone Bell Extender 1027 1 00

Oct, 78 Proximity Switch 1028 1 95
Feb 78 Ultra Son. Receiver 1029 70
Feb 78 Ultra Sonic Transmitter 1030 55
Nov 78 Cuts Cassette Interlace 1031 2 75

Audio Oscillator (2 pcbsl 1032 90
Dec 78 Car Alarm (2 ucbsi 1033 1 80

Wine Temperature Meter 1034 1 10
Curve Tracer 1035 1 00
Eprom Programmer 1036 2 25
Eprom Programmer P S 7037 1 30

Jan 78 Car Tachometer 1038 1 75
Digital Module A & B (2 pcbsl 1039 1 80
Digital Dial (Esc) 70391 1040 1 25
Log Converter 1041 3 50

Feb 79 Tape Slide Synchronism 7042 2 10
Tape Noise Limiter 7043 70
Light Actovated Tachometer 1044 2 10

March 79 Headlight Delay 1045 70p
Logic Trigger 1046 1 95
Siege Dimmer Control Module 1047 2 65
Stage Dimmer Module 10 amp 1048 5.75
Stage Dimmer Module 20 amp 1049 5 75
Audio Power Meter 1050 3.25

'up Protect No 6 Photocopy ul any of above protects - 30p

INN
0
1 94

18 80
6 14

36 41
5 77
707
383

16 55
900

11 10
23 30

7 91
1061
14 75
18 70
583

12 70
6 97

18 37
50,

71 94
3 35

15 86
26 47
16 36
13 61
25 68
3 99

19 10
489

21 04
75 72

7 17
13 96

7 97
22 28
66 53
14 56

1 82
25 51
503

12 64
23 26

8 36
21 88
12 94

98
9 65

13 11
9 03
4 57

12 2E,
33 74

5 52
5 79
9 31

20 21
509

1000
18 77

7 60
23 66
1747
304

31 99
5.73

16.06
41 75

TBA
TBA

63 56 BEN

t.
cettionte
01.1. kirs)

BFG
BEGHL
BEH
BFGHL
BEGHt

 8FHL
BEG
BEGHL
BEGH
BEGHL
BEGHL
BE
BE
BEJ
BFGHL
BEG HL
BFGHL
BEGHL
BEGHL
BEGJ
BFGJ
BEL
BEHL
BEGK
BEJ
BE
BERM
BE
BEHL
BE
BEL
BEG
BEH
BEHL
BEN
BEHL
CEHM
BEHL
BE
BEG
BEH
BEGHL
BEJL
BEHL
BEN
BEHL
BEHL
BEHL
BEGH
BEH
BEH
BEH
BEHL
BEJ
BEHL
BEHL
BEN
BE
BF
BE
BE
BE

BEHL
BEHL
BEH

BEHL
13E6

BEH

SOLDERING IRONS & ACCESSORIES
SRB 18 watt iron incl No 20 bit C3 78 spare bits 44p
Stand 0 25 BIT SIZES
Solder - Saubit 20ft 52p No 19 11 5mm) No 20 (3 mnr No 21

' l c Desoldering bit LI On 1. 1 No 21 (6n -lm)
IDEAL FOR TH i . I R U6TOR

PRINTED CIRCUIT BOARDS and

KITS FOR ETI PROJECTS
ADDITIONAL PRINTED CIRCUIT BOARDS

Pcbs are available for all projects from September 1976
restrictions exist)

(except where copyright

1976 Digital Freq Meter
Mar Audio level Meter 1 20 (Set 41 3 40
May Audio Eep Compressor 3 95 Bass Enhancer 2 70
Sep 560 ABC VDU (Set 31 5 60 Jul 081 Tachometer 60

710 7m Power Amp 1 00 Micro Amplifier 55
Oct 241 Double Dice 1 50 Alarm Alarm 60

252 1-2 Hour Timer 60 Aug Moisture Indicator 75
152AB TV Pattern Gen Bongas 75

(Set 2) 315 Egg Timer 70
Nov 543AB STD Timer Sep Loud Hader 70

(Set 21 2 20 Continuity Tester 60
Dec 544 Heart Rate Monitor 1 10 Oct Spot Level 95

447 Audio Phaser 1 60 3 Channel Tone Control 80
446 Audio Limner 1 35 Nov Clock A 1 15

1977 Elect
Roc Monitor
CMOS Switched Pre Amp

1 10

Jan 570 Reaction Tester 1 60 Set 21 3 80
549 Metal Locator I 95 To- 132 Experimenters P 5 1 00
Patch Detector 60 morrow 555 Timer p06 70
Heads or Tails 60 1978w

Feb 448A Headphone Amp 60 Jan Hammer Throw (Set 31 5 25
449 Balanced PreArnp 75 Race Track 1 35
449A VU Meter 1 10 Feb Acc Beat Metronome 75

Mar
Door Bell 75
155 ABCD Digital Voltmeter
(Set 41 4 30
Drill Controller 70
Function Generator ' 95

Mar

Apr

Porch Light
586 Shutter Timer
RMS Meter
Line Follower
Rain Alarm

80
1 30
1 10

70
1 10

Temperature Alarm May Electronic Ignition 1 05

ISet 21 1 40 Helping Hand (Set 21 2 20
Apr Fun 60 1979

630 Hex Display 70 Jan Digital Module A 1 10
PSU 60 Digital Module 13 70
804 TV Game 1 70 Digital Module C 75

May Metronome (Simple) 60 Feb VCT 1 55
!rum, Tracer 80 Twonky 7 45

SYSTEM 68
631 2 75
Mainframe PSU 1 00
VDU A 3 00
VDU B 2 95
CPU 2 90
TTY 2 25
Cuts & 4K Rem 245
10'%, Discount - 4

pcbs or more
Full set of 7 pcbs

E15 00

KITS WITH A PROFESSIONAL FINISH

SPECTRUM ANALYSER
June '70 Re1.1015
Includes: 2 a Pcbs with component
screened layout Components.
Switches flectret Mkraphone etc.

Screen printed End Plate. Screen
printed Case
Price including VAT

KEY TO KIT CONTENTS

A

B

C

0

H

N"P

Onto boardlsl
Printed CI., Boardlsl
WM Screen printed component layout
Tag strip
All Resostors potentiometers capacitors
sernrconductors
As E but with exclusions Please ask tor details
Da and or transistor sockets and or soldercon
pins
Hardware includes switches knobs lamps and
holders fuses and holders plugs and sockets
microphones transformers speakers meters
relays termonal blocks battery connectors etc
BUT excludes nuts bolts washers connecting
wire batteries and special miscellaneous items
As H but with exclusions Please ask for details
As H but including connecting wire
Suitable caselsl
Sortable case wrth screen printed taco
Full kit to magazine specified standards
Kit with professional finish - ocorporapng all
prime features tocludrno Weer punted to ft rrtd
case where appropriate

Kits can be supplied excluding pcb and/or case. Send sae for
details naming kit and kit reference and free catalogue. P.& P. 30p
Trade and Educational enquiries welcome Prices include VAT

E6650
P 8P 30p

HOUSE ALARM
Jan. '70 Ref. 7005,6
Control Console for complete house
protection.

Kit includes Vero G range brushed
aluminium instrument case with black
front panel screen printed
Pnnce including VAT (2967

P&P 30p

SPECIAL OFFERS
Plug-in mains PSU 3v 6v 9v 12v DC 300MA
Suitable for calculators TV Games etc f 2.99
100 W lk resistors 30p
4 x NE 555 f 1.00

Pcbs and kits available from TAMTRONIN LTD
for protects from HOBBY ELECTRONICS AND
EVERYDAY ELECTRONICS Send sae for tree
catalogue Please quote project and kit
reference number when details of a specilic kit
are required. sae.

Tamtromk Lld reserves the right to change kit
content without notice in incorporate current
moditications or to make valid substitutions 'or
temporarily unavailable components

The majority of kits advertised can be supplied
from stock however please allow 21 days

delivery since demand on any kit is unprefict
able

Vita our shop at Telephone or Letter
32 Market Place
Great Bridge. Tipton
West Midlands

a digitizer adds another dimension t

Teachir

Micros,

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

 Bit Pad interfaces with almost any micro
computer.
 Bit Pad consists of a 15" sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.
 Bit Pad costs only £450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd Hillside, Whitebirk Industrial Estate Blackburn 881 5SM, Lancs. England

ISend to. Department CP E T, Terminal Display Systems Ltd Hillside. Whrtebirk Industrial Estate
Blackburn BEd 5SM, Lancs, England

Name

Address

1

Measuring
Menus Market

Cartographic Archeologic
Orthodontics Design Ger

Artwork Arc
Mecham

Graphics
°per;

Microscopy Manr
Structural Civil Ban

Account
Rhysi

ork Architecture
'nice! Electrical

Exam marking
onal research
ment Military
Geographical

Town Planning
tistics Traffic

Graphics
tecture

trical
king

ch
ary
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Ke-)Afirm

100n

10k

10k

+9V

2M0

741

LED1
-r POWER

ON
9V

T
9V

-9V

Whistling Switch
R. C. W. ate

470R

100n

100n 10k

1k0 1k0

1k0

680R 680R

100n I 100n

330R

100n

10k

741

Readers' Circuits

IN4148

470u
10V

IN4148

470u
10V

10k

10k
IN4148

14 -
IN4148 3k3

741
470k 470k

470R

741

TTL DIL
REED RELAY
(WITH PROTECTION
DIODE) 10k 6k8 LED2 LED3

LED4 HIGH Ae" LOW
RELAY On NOTE NOTE

The circuit acts as a remote con-
trol switch, activated by whistling a
high note and reset by a low note.

The input from the microphone is
amplified by IC1 and then processed
by two notch filters. The outputs of
these are rectified and smoothed
and used to fire the Schmitt trigger
constructed from two operational
amplifiers, IC's 6 and 7. The output
points A and B can be used
separately to drive other logic func-
tions provided that if high imped-
ance logic is used a 10 k resistor is
placed in parallel with the 470 uF
capacitor at these points.

ELECTRONICS TODAY I

O

NOTE:
IC1 7415
IC2 7415

Triangle Generator
R. I. Harrison

The circuit consists of a comparator
IC2 driving an integrator con-
structed from IC1, Cl and R1. The
output of the two circuits is control-
led by the JFET switches Q1 and 2.
The peak and trough of the genera-
tor is controlled by RV1 and RV2
respectively. The frequency is set by
C1 and R1.

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

ETI 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, 2 5-2 7 Oxford St., London W1 R 1 RE.

6V2

RV1
1k

2k2

RV2
500R

124R

99



GREENWELD
443A Milibrook Road, Southampton
SO1 OHX Tel: (0703) 772501

MI prices quoted include VAT. Add 25p UK, BFPO Postage. Most orders despatched
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1.
Official orders accepted from schools, etc. (Minimum invoice charge E5).
Export/Wholesale enquiries welcome. Wholesale list now available for bona -fide
traders. Surplus components always wanted. Prices in this advertisement valid until
31/ 5/ 79; 100 + prices are per value and may not be mixed.
RESISTORS PRESETS
1/4W 5% Carbon film 1 R -10M E24 Min 0.1W vert or horiz mntg 100R -
series. 1-99 11/2p; 100-99 1 p; 4M7. 1-99 7p; 100+ 41/2p. Std
1000+ 0.7p. 0.3W vert or horiz mntg 100R -4M7,
1/2W 2% Metal Oxide 10R -1M E24 1-999p; 100+ 6p.
series. 1-99 6p; 100+ 4p. V4W 1%
Metal Glaze 1R -1M E24 series. 1-99 POPULAR SEMICONDUCTORS
10p; 100+ 71/2p. (add 20% for
values under 1 OR and over 510k).
1W 5° Carbon Film 4R7 -10M E12
series. 1-99 3p; 100+ 21/4p.
WIREWOUND
Watts Range 1-99 100+
1 OR22-1k8 7p 41/2p

21/2 OR22-15k 9p 6p
5 OR47-33k 12p 9p
7/8 2R -22k 14p 101/2p
9/10 OR4-60k 16p 12 'hp
15 1R -75k 18p 141/2p

(Full list of values in cat)
POTENTIOMETERS
Lin or Log less switch 1 k -2M2 26p
each. Dual 1 in or log less switch
4k7 -2M2 79p each. Log + DPSW
4k7 -2M2 57p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
50R 100R or 200R 37p each 100+
26p.

CAPACITORS
50V min ceramic, 5% up to 1000pF
Value 1-99 100+
1.5-1000pF 3p 2.25p
1500-.047 4p 2.8p

100V MYLAR, El 2 series
Value 1-99 100+
.001-.00820 4p 3p
.01-.10 5p 3.6p
.15 7p 4.8p
.220 9p 6.2p
.330 10p 7.4p
.470 14p 10.6p
250V polyester
Value 1-99 100+
.01-.068 4p 2.8p
.1-.22 5p 3.8p
.33 8p 5.6p
.47 12p 7.30
.68 15p 9.6p
1.0 20p 13.4p
1.5 26p 18p
2.2 32p 22p
3.3 39p 26p
4.7 49p 32p
6.8 63p 39p
ELECTROLYTICS
25V 0.47 1 2.2, 3.3, 4.7, 10, 15,
22. 23, 470 7p; 1000 8p; 150p
10p; 2200 12p; 3300 15p; 470p
19p; 10000 26p; 15000 31p:
2200p: 38p; 33000 51p; 47000
60p; 100000 can 87p; 40V: .47 1 p
7p; 2.2, 4.7. 10, 15, 22p 8p; 470
9p; 1000 11p; 1500 13p; 2200
15p; 3300 20p; 470p 24p; 1000p
34p; 1500p 45p; 22000 60p;
47000 72p. 63V: 1, 2.2p 8p; 4.7p
9p; 10p 10p; 22p 11p; 47p 12p:
100p 13p; 2200 18p; 470p 26p;
1000p 51p; 2200p 78p; 4700p
can 220p.
100+ of any one type. less 25%

TANT BEAD CAPS
Value volts 1-99 100+
0.1-10 35 12p 7p
1.50 35 12p 71/2p
2.20 35 12p 8p
3.30 35 12p 8'/zp
4.70 35 14p 91/2p
6.80 35 14p 10'/zp
10.0p 35 14p 11'/2p
150 20 14p 111/2p
220 16 14p 111/2p
33p 10 14p 111/2p
470 6 14p 111/2p
68p 3 14p 111/2p
1004 3 14p 111/2p

Type 1 99 100-4-
741 18p 141/2p
555 25p 191/2p
556 55p 49p
BC107 9p 7p
BC108 8p 61/2p
BC109 9p 7p
125 Red LED 11p 81/2p
2 Red LED 14p 10p
76003N 160p 100p
76013N 130p 85p
76023N 130p 85p
76033N 160p 100p
1N4148 2p 1.3p
1N4003 4p 2.9p
1N4007 7p 4.9p

1979 CATALOGUE
64 BIG PAGES!!

FEATURES INCLUDE:
* 50p Discount Vouchers
* Quantity prices for bulk buyers
*Bargain List Supplement ONLY
* Reply Paid Envelope
* Priority Order Form 30,13

ELECTRONIC AIR
FRESHENER KIT

C -D
ONLY

£7.95

 Battery operated
 Replaceable fragrance
 Continuous airfreshening
 Robust construction
 Simple to service

Modular construction allows fast
easy replacement of batteries and
fragrance

This novel kit contains everything you need
to make one of the most advanced air
fresheners of its kind. Styled to take its place
in any room in your home and do its job
quietly and unobtrusively.
The automatic timing circuit switches on a
fan for a few seconds at regular intervals to
send an odour neutralising fragrance into
every corner of your room.
The kit includes components for a 4 -minute
timing circuit. miniature D.C. motor and
moulded parts in high impact styrene to
provide an easily maintained, elegant
appearance.
Initial Gel Freshener provided FREE -
further fresheners 48p each

100

SOME 74LSPTL
NOW AVAILABLE

PLEASE SEND FOR LIST
NEW PRICES AND S a ME NEW CMOS ADDITIONS

If you need your CMOS by return - buy It from SINTEL
C04000 0.16
CD4001 0.17
CD4002 0.17
CD4006 1.04
CD4007 0.18
CD4008 0.87
C04009 0.50
CD4010 0.50
CD4011 0.18
004012 0.20
CD4013 0.43
CD4014 0.83
CD4015 0.63
CD4016 0.48
CD4017 0.79
CD4018 0.83
CD4019 0.50
CD4020 1.11
CD4021 0.90
CD4022 0.82
CD4023 0.1$
CD4024 0.70
CD4025 0.20
CD4026 1.55

CD4027 0.44 CD4051 0.82 CD4086 0.64 CO40182 1.40
CD4028 0.77 CD4052 0.82 CD4089 1.39 CD40192 1.40
CD4029 1.03 CD4053 0.82 C04093 0.50 C040193 1.40
CD4030 0.50 CD4054 1.04 CD4094 1.69 CD40194 1.19
CD4031 2.00 CD4055 1.18 C04095 0.94 CD40257 1.48
CD4032 0.89 CD4056 1.18 CD4096 0.94 CD4502 0.81
CD4033 1.26 CD4059 4.29 CD4097 3.36 CD4510 1.01
C134034 1.71 CD4060 1.00 CD4098 0.98 CD4511 1.25
CD4035 1.04 CD4063 098 CD4099 1.55 CD4514 2.47
C04036 2.86 CD4066 0.55 CD40100 2.50 CD4515 2.82
CD4037 0.85 CD4067 3.35 CD40101 1.61 CD4516 1.01
CD4038 0.96 CD4068 0.20 CD40102 2.13 C04518 0.97
CD4039 2.78 CD4069 0.20 CD40103 2.13 CD4520 1.04
CD4040 0.97 CD4070 0.45 CD40104 1.10 CD4527 1.43
CD4041 0.75 CD4071 0.20 CD40105 1.06 CD4532 1.21
CD4042 0.69 CD4072 0.20 CD40106 0.62 CD4555 0.7$
CD4043 0.88 CD4073 0.20 CD4010 7 0.69 CD4556 0.78
CD4044 0.84 CD4075 0.20 C040108 5.36 MC14528 0.93
CD4045 T.28 CD4076 1.17 C040109 1.03 MC14553 4.43
CD4046 1.20 CD4077 0.39 CD40160 1.19 i M6508 8.06
C04047 0.89 CD4078 0.20 CD40161 1.19
CD4048 0.50 CD4081 0.20 C040162 1.19
CD4049 0.50 CD4082 0.20 CD40163 1.19
CD4050 0.43 CD4085 0.64 CD40181 3.40

For our full range of components send for Free Catalogue

Our offices are at Chapel Street,
-

Oxford, but please do not use this as a postal address.
PRICES VALID UNTIL 31sTMARCH. 1979

OFFICIAL ORDERS ARE WELCOME from Companies. Goo Depts. Non. Inds.. Univs. Polys.
ORDERS, C W.O. add VAT 418%+.35p rfIWTELEPHONE and CREDIT (Invoice) ORDERS add VAT @ 8% + 60p
p&p minimum charge (the balance will be charged et cool. Please see FAST SERVICE EXPORT ORDERS welcome.
no VAT but add 10% (Europe). 15% (Overseas) for Air Mail p&p. For Export postage rates on heavy items - contact
us first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791
FAST SERVICE: We guarantee that Telephone Orders for
goods in stock, received by 4.15 p.m. (Mon. -Fri.) will be
despatched on the same day by 1st Claes Post some heavy
items by parcel poet) and our stocking is good. Private
customers should telephone and pay by giving their Access or
Barclaycard number, with a minimum order value of ES.
Official onion, no minimum.

SINTEL

Wilmslow
Audio

THE firm for speakers!
Send 15p stamp for the world's best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and

discount price list.

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

FANE  GAUSS  GOODMANS  I.M.F. 
ISOPHON  JR  JORDAN WATTS  KEF  LEAK
 LOVVTHER  McKENZIE  MONITOR AUDIO 

PEERLESS. RADFORD  RAM  RICHARD ALLAN
 SEAS  TANNOY  VIDEOTONE 

WHARFEDALE SHACKMAN  AUDIOMASTER 
TANGENT  STAG  YAMAHA

WILMSLOW AUDIO Dept. En
SWAN WORKS, BANK SQUARE, WILMSLOW

CHESHIRE SK9 1HF

Discount HiFi, etc., at:
5 Swan Street and 10 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI



6n8

FROM 0.-1
INPUT I

6n8

II -0 TO RV1

Modification to Tape Noise
Limiter Feb '79

P. Burns

The performance of this unit may be
greatly improved by this simple
modification. The original circuit
assumes that a high level music
signal will mask background noise.
In reality a high level bass signal will

4k7

trigger the filter, giving an audible
'whoosh' of noise. This can be
alleviated by adding a simple high
pass filter to the control circuit. The
filter removes signals below 5 kHz,
resulting in a cleaner, less breathy,
sound. It should be noted that the
input impedance of this circuit is
only about 3 k and it may be advis-
able to precede this circuit with an
emitter follower.

Readers' Circuits

Upgrading Valve Tuners

R. N. Soar

Older valve tuners often use an
ECC85 type valve as the RF
amplifier -mixer amplifier. The per-
formance of these tuners can be
permanently upgraded by using a
solid state replacement such as a
Fetron. A typical example is the
TS12AT7, a plug in replacement for
the ECC81/12AT7 range of valves
but the performance is almost the
same as the ECC85, only the heater
connections are different and this
does not apply to solid state. The
advantages of replacement are that
gain never falls off, thermal drift
does not occur and performance is
generally better. The only disadvan-
tage is that the Fetrons cost several
pounds but can be obtained from
East Cornwall Components Ltd.

PLASTIC
SLEEVING

1N2175
PHOTDIODES
(TEXAS)

SUPPORT
BRACKETS

FIBRE OPTIC
PLASTIC
MONOFILAMENT

PHOTODIODES
1N2175

4111) 10k

ONE METHOD OF
CONNECTING DIODES
TO AMPLIFIER

1u Polyester

TORCH BULB
& REFLECTOR

TO BATTERY

+12V

TO AMP
P.U. I/P

COMMON

Fibre Optic Bass Guitar
J. Smith.

This item is in effect a simple musical
instrument. It consists of a number
of short lengths of plastic monofila-
ment fibre optic material arranged in
such a way that when a fibre is
touched then released it vibrates at
its own natural resonant frequency
(like a ruler twanged on the edge of a
desk). When in a light beam sup-
plied from a torch battery the
vibrating end sends sine wave
impulsed along the fibre, at the fixed
end there is a photodiode which with
suitable circuitry feeds a signal to a
normal audio amplifier. The sound
produced is similar to that obtained
using a tea chest, piece of string and
Broom handle, remember those
days? Thickness of the fibres and
length are not critical and it is best to
experiment to obtain the sound that
pleases the constructor. The fibres
need be no longer than about
60m / m. Remember the shorter
they are the higher the note pro-
duced.
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T.T.L UNEAR
LM 709 TRANS IS..20
LM741 .17
LM380 .55
LM3900

.45
NE555 .22
NE556 .56
NE565 TM
NE566 1.15
NE567 1.20

VOLTAGE
REG LA.

TORS
LM 34075

.55
LM340112

.as
LM340715

.55
INA340718

.55
LAI 3401124

.55

TORS
BC107 .08
BC177 .12
BC182 .09
BC212 .09
BC547 .09
BC548 .09
BC549 .09
BC557 .09
BC558 .09
BC559 .09
2N3055

.40
253819

.18
253904

.08
253906

.08

DIODES

7400
7401
7402
7404
74135
7406
7407
7408
7409
7410
7411
7412
7413
7414
7420
7426
7427
7430
7432
7437
7438
7440
7441

.10 74125 .32

.10 74126 .32

.10 74132 .45

.10 74141 .50

.13 74150 .65

.22 74151 .45

.24 74153 .45

.12 74154 .70
.12 74156 .45
.12 74157 .45
.15 74161 .56
.15 74163 .55
.25 74164 .55
.45 74165 .60
.12 74166 .75
.20 74175 .60
.20 74176 .60
.12 74180 .75
.20 74181 1.25
.20 74182 .50
.20 74190 .70
.12 74191 .70
.60 74192 .55

7442 .38 74193 .60 BRIDGES 154001
7443 .60 74194 .55 (IA) .04
7444 .60 74195 .56 W01 1000 154148
7445 .60 74196 .55 .25 .03
7446 .50 74197 .55 W04 400V 155401
7447 .60 74198 1.00 .35 .11
7448 .50
7450
7451
7453
7454
7460
7470
7472

.14

.14

.14

.14

.14

.25

.21

MICROSETS
21021 1.00
2114 6.90
2513 6.26
2708 7.10

7473 .21
7474 .21 MICROS etc
7475 .25 2102 450cs 95
7476 .25 80804. 4.95
7480 .40 8212 1.90
7483 .75 8214 4.90
7485 .60 8224 2.50
7486 .25 8228 3.90
7489 1.20 8251 6.50
7490 .25 8255 7.00
7491 .40 AY -5-1013 3.50
7492 .32 AY -5-2376 9.25
7493 .28
7494 5C OPTOELECTRONICS
7495 .50 LEDS 125 RED .09
7496 .50 DL704 3" CC .95
74100 .80 DL707 3" CA .95
74107 .22 FND500 5" CC .92
74121 FND507 5" CA 1.00
74122

.25

.32 FND807 8" CA 1.65
74123 .38

All prices include V A T Please add 25p P&P
on orders under £5 00

H & S ELECTRONICS
7 The Pavement. Chapel Rd..

West Norwood, London SE27 OUN
Tel 01-761 3614

SECOND
GENERATION
INDUCTION
BALANCE
METAL
DETECTOR
DESIGNED
SPECIALLY
FOR THE HOME
CONSTRUCTOR
EASY TO BUILD
EASY TO USE
A second generation
Inauction
Balance system with improved
Vaiabie-Tone detection.
 Designed by professionals
to' easy assembly
by amateurs but with
very good performance.
The search coils are
July assembled and
arlusted for you.
 Automatically
reyects ground
etect

Plus £1
Plus £1

Uses
include:

Treasure
hunting -

it's amazing
what you can find

in the garden
or on the beach.

Finding lost metallic items.
. Locating waterpipes and

cables under floorboards
or in walls

* Checking old timber for
nails before cutting,

etc.. etc., etc.. etc.

KIT -COMPLETE
WITH PRE ASSEMBLED
SEARCH COILS

00 p&p
32 VAT £16.50

ASSEMBLED & TESTED
Plus £1.00 p&p £22.50Plus £1.80 VAT

Send see for free cornponents stockists

Communication Measurement Ltd
15 MAI LINSON OVAL. HARROGATE YORKS

APRIL FOOL

7409N 10p, 68-100, 7460N 10p, 68-100,
74109N 15p, 612-100, 74155 35p, Min
Order 10 of one type - 100+ POA p/p 20p

15423 STUD MOUNTING RECTIFIERS 1 OA ,
400V. Silly price, 19 for £2 p&p 20p.

MC1 303L Dual Stereo Preamp, plus data £1
p&p 20p.

Tin NYLON CABLE TIES 100 for £1.50 p&p
20p. Cannon 25 way male or female with cover
plus 2 metres 25 way cable assembled £2.50
each plus p&p 20p.

ML723 (T0100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v -6v, 6v -8v,
8v -37v to 1 50mA plus data 55p p&p 20p.

TRIMPOTS 500 T05 20p, 1000 Cermet 20p.
1000 Painton PCB 20p, 2000 ditto 20p, 2500
ditto 20p, 5000 ditto 20p, 1K ditto 20p, 2K
ditto 20p, 2K Helitrim 20p, 5K PCB 20p, 1M
skeleton min. vert. 12p p/p 20p.

CANNON D -TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
£1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. Cinch 25 -way plastic cover
60p, Metal cover and retainer 80p. P/P 20p.

NEW SN76477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
£2.80 + 20p P/P.

MICROSPEECH Speech Synthesiser board
(assembled and tested, British made) single
PCB, plugs directly into a SWPTc 6800 buss.
The package offered consists of PCB MSP-
software on floppy disc, hardware and software
manual. Will interface to other systems - leaflet
s.a.e. and details of MPU being used £320
inclusive.

SUPERSAVER 1 Price smash - 10K multiturn
electratrim panel mounting pots, 6 for £1, p&p
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8 -bit) DIL packaged + data, ideal MPU users,
brand new 0 price smash! now £1.75 each
(fraction of original cost) p/p 20p.

SUPERSAVER 3 IR Bridge rectifier type 12T
20T (12 amps 200V) 3 phase or single phase.
95p plus p&p 20p.

MEMORIES 2708 £6-85, 2102 (Signetics)
£1. 1702A £2.95, 2513 (upper case) £4.65,
Mostek MK4012N (1024 x 1), few only, 68p,
p/p 20p.

SUPERSAVER 4. RS338-383 miniature de-
cade thumbwheel switch £1.35 p/p 20p.

9 -WAY MALE/FEMALE connector (Elco
81 29) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p /pair p/p 20p.

LEDS (red) TIL 209 9p, 0.2 10p, Vernitron
Ceramic filters FM -4 10.7MHz 45p, BD 236
40p, 2N3055 (TI) 40p, BC183L 10p, BC213L
10p, 8E195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12-0-12 50mA sub-
miniature transformer £1.35, suitable clock IC
£3.25. TMS3128NC (static shift reg) £1.25,
LM711CH TO -99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
MM5314 £2.95, DIL SWTS 4 way 60p.
TBA810S + DATA 65p.

P/P 20p

All enquiries, Sae please, Cat. SAE 8x6 or
free with goods. P/P same for quantities

except where greater than E 1 .

Rush orders as some stocks are limited

L. B. ELECTRONICS
43 WESTACOTT, HAYES,

MIDDLESEX UB4 BAH, ENGLAND

SPECIFICATIONS ELMAC
4- SCOPE

ELECTRICAL DATA
VERTICAL AXIS (Y) Deflection Sensitivity - 100m
V /division. Bandwidth (between 3 dB points) - DC -
5MHz. Input Attenuator - (calibrated) - 9 step 0.1,
0.2, 0.5, 1, 2. 5, 10, 20. 50 /div. Input impedance- 1
Meg /40 pf in shunt Input Voltage - Max - 600V P.P.
HORIZONTAL AXIS(X). Deflection Sensitivity -
0.400mV/division. Bandwidth (between 3 dB points -
1Hz-350KHz. Gain Control - Continuous when time
bases in EXT position. Input Impedance - 1 Meg. Input
Voltage - Max - 500V P.P.
TIME BASE. Sweep Range (calibrated) - 100msec/div
to 1p sec /div in 5 steps. FINE Control - Variable
between steps - includes time -base calibration posi-
tion. Blanking - Internal - on all ranges.
SYNCHRONISATION. Selection - Internal external.
Synchronisation Level - Continues from positive to
negative.
POWER SUPPLY. Input voltage - 115/200V AC"
10% at 50/60Hz Power Dissipation - 18W.
CRT DATA - 4in. - flat face, single beam. -
Maximum high voltage - 1.5kV. - Fitted with 8x10
division blue filter graticule.
PHYSICAL DATA Dimensions - 15cm(h)x20.
5cm(w)x28cm(d) Weight - 4.3Kg(approx.) Stand - 2
position flat and inclined Case - Steel, epoxy enamel-
led. Front panel - Aluminium enamelled epoxy prin-
ting (As recommended by ETI)
Cash with order Test leads available E2.00
£99 £7.92 VAT + Barclay and Access
t.1 SO Carriage

10MHz Scope with 5 x Magnifier for £147.95
(+ El 1 94 VAT)

5" CRT

SAE for
further details

 DC to 10 MHz bandwidth.
 10mV to 50V/cm in 12 calibrated steps.
 0.5 NS to 0.1 Sec/cm sweep range in 6 calibrated

steps plus 12.1 Vemier.
 Magnifier x5.
 Fully automatic trigger.
 DC to 1.5 MHz horizontal bandwidth.
 Fastest sweep 1Ons/cm with Magnifier.
Sensitivity: <1 cm deflection 10 Hz to > 15MHz L.F.
trigger extends below 5 Hz with 2cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. It will lock to almost any waveshape
including sine, square, triangle, pulse and TV video
signals. When no signal is present to repetition rate is
below 51-1z the trace free runs producing a bright base
line. Company orders welcome by phone and Telex.

6MHz OSCILLOSCOPE 31088
Similar in appearance to 10 MHz 'scope.
10mV to 50V/cm in 12 calibrated steps. 0.5 ji S to
0.1 Sec /cm sweep range in 6 calibrated steps plus 12 1
Vernier. Magnifier x5. Fully automatic trigger. DC to
1.5MHz horizontal bandwidth.
Our 31068 with 1,600v acceleration voltage. 10
my /cm sensitivity, auto trigger for the full bandwidth
and x5 magnifier giving 1000NS /cm. Fastest sweep
time (equivalent to 15 MHz oscilloscopes). SAE for
brochure.
C1321+010.56 VAT)

14.
£246 + VAT
1000.1 internal sweep range.
Sweep boundaries are controlled
by main function generator
frequency dial setting and the
sweep width control setting.
Sweep rate continuously adjust-
able.
3 -level Chess Challenger available at E89.95
Chess Challenger 10 a 59.
Boris Microprocessor Chess Game £1 98.72.
Gammon Master II (computer backgammon) £124.95.

Internal or external
AM/FM
 400 Hz and 1000
Hz internal modula-
tion
 0-100%. con-
tinuously adjustable
AM depth
 1000.1 internal
sweep range
 Auxiliary output of
modulation function

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1 EJ. Telex: 888941
attn. Kromer k7. Tel: 01-203 2473

Mail order only Callers by appointment
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TO ANODE OF
SOUND OUTPUT VALVE
(USUALLY PCL82 OR PCL86)

...)ABOUT

180k

MAINS
NEON

___.._,...
--__...--

CAN BE ALTERED
FOR MINIMUM
DISTORTION

2u0

Ve SUPPLY (WO

150R

50u
4V

TO LOUDSPEAKER
OF TV

=10mA

R kohms) = Vs -4-Tr

Readers' Circuits

Television Optoisolator
A. P. Hiley

The problem of how to connect a tape
recorder, or amplifier, to a television
set is not an easy one to solve, be-
cause most televisions, having no
mains transformer, have the chassis
connected directly to the mains. The
easiest, and simplest solution is to
incorporate some form of optoisola-
tion between the television and the
external equipment. This particular
design is simple, has a very low noise
level, and introduces negligible
distortion.

The LED or neon is brightness
modulated by the output of the
television sound channel. The light is
picked up by a small, cheap silicon
photocell, placed a fraction of an inch
away. A small current is produced,
proportional to light intensity, which
produces a PD across the load resis-
tor, which is a replica of the original
signal.

Telephone Amplifier

J. P. Macaulay

One of the most frustrating things in
life must be to wait in line whilst one's
wife converses (nags?) on the phone.
What makes the matter worse is that
only one side of the conversation is
heard. The circuit here will at least
enable you to hear what's going on at
the other end of the line.

The signals are picked up by the
coil Ll , a 5 mH RF choke taped to the
side of the set. Q1 operates in the
common base mode with the output
signal appearing across the collector
resistor, R4. The output stage con-
sists of two complementary transis-
tors fed from the output of IC1 and
included in it's feedback loop.

The gain provided by the IC is
made variable by the inclusion of R6
and this should be adjusted for a
comfortable output level. D1 , D2 in
conjunction with R7 provides the
small but necessary bias required by
the output pair.

The interstage capacitor provides a
13db point in the bass end at 300Hz.

=IBM

C1
100u

R3
47k

R2
470k

C2
100u

R1
9k1

R4
4k7

01
BC149

C5
3n3

.0 L1
5mH

1

R5
100k

C3
1 0 u

02
BC1Ai

03
BC143

C4
100u

LS1
Bohm

0 + 18V

0

C5 defines the upper frequency limit Quiescert current consumption is less
of the circuit at 3 khz, the best band- than 5 mA so the circuit can be easily
width for maximum intelligibility. run from a pair of PP3's in series.
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SOLAR
LCD
CHRONOGRAPH
6 digit, 11
functions.
Hours,

_

.t 1

il

ATARI VIDEO COMPUTER
SYSTEM with COMBAT

£138.85 + VAT
full range of cartridges plus more

LCD ALARM
CHRONOGRAPH
All usual features.
Perpetual alendar.
day,
date, month and
year.
24 hour alarm with
on/
off indication.

mins., secs
day,
date. day of week.

I 1/100th, 1/10th,

' j Ws.
-'F Split and lap modes

4 a 4 C

on the way
- free colour brochure available

Ohio Scientifics Full 8k
4k RAMSuperboard II- tested

Sundard Fortunes
 Uses the ultra powerful 6502 microprocessor
e 8K Microsoft BASIC -in -ROMDue in 1st  Full feature BASIC runs faster

available personal computers
week April based business computers.

 4K static RAM on board expandable
£263 + VAT Full 53 -key keyboard with upper

user programmability
 Kansas City standard audio cassette

high reliability

PET The No 1 Personal

computer in the UK
Ideal for both professional

and first time user
PET 2001-8 - £550 + VAT Nomomowiliiiiimit

basic
built

than currently
and all

to 8K
-lower

interface

._..
----.-,
P T.t..-

and
&

8080

case and

for

1/10 second
chronograph
measuring net,
lap and first and
second place times.
Dual time zone
facility
night light.

ONLY
£22.95 inc.

SOLAR

LCD ALARM

CHRONOGRAPH

VT06

Back -light, auto
calendar.
Stainless steel
bracelet
and back.
Adjustable bracelet.

ONLY

VTO4 £13.95 inc.

LCD ALARM

24 hr. alarm.
_ _ ._-Hours, mins.. secs .

day, date, alpha

as for VT06 and

with Solar
assisted panel

ONLY
£29.95 inc. VTI2

'EP --= day,E.--
back -light, auto

iii.i, calendar.
Adjustable stainless
steel bracelet.

ONLY

VT08 £17.95 inc.

Full details on request - prices included VAT unless stated, cheques or P 0.s or telephone Card No. to

BARCLAYCARD

visA
VIDEOTIME PRODUCTS,56 QUEENS RD

BASINGSTOKE, HANTS RG21 1 REA. Tel: (0256) 56417 TLX: 858747 lbsyswith Acts

MONEY BACK GUARANTEE

POWER
AMPLIFIER
CP2-15/20

Each CP2-15/20 contains two identical amplifiers, each of
which can give 20 Watts rms into 4 Ohms (1 5W into 8 Ohms),
Alternatively the module may be connected to give 40 Watts
into 8 Ohms. Protection is provided against short and open
circuit loads, reverse supply connection (as all Magnum
Modules) and thermal overload. Transient performance is
virtually unaffected by loading and free from overshoot and TIM
distortion. THD is typically 0.03% at lkHz. All this adds up to a
versatile and robust amplifier of extremely 'clean' and 'musical'
performance.

CP2-15/20 £14.46 incl. (U.K.)
£16.46 incl. (export)

Also available: Pre -Amplifiers, Peak Programme Monitors,
Filters, Stereo Image Width Control, Compressor,/ Expander,
Active Crossovers, Power Supplies, Interconnection PCBs, plus
all pots, switches, etc.

iflhOilLIFT1 ALJOICI Ltd.
DEPT. ET4, 13 HAZELBURY CRESCENT

LUTON, BEDS. LU1 1DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

T.C. "BIAS"
STABILISED

POWER
SUPPLIES

BIAS 1:
An ideal microcomputer supply
+5V @ 10A, -5V @ 1A, ± 12V @ 2A. £37.04
BIAS 2:
For all audio and analogue applications.
-1- 12 to 25V @ 3.5A. £32.41
BIAS 3:
Specifically designed for S100 systems.
± 18V @ 5A, +8V @ 10A. £35.19.
Units supplied in kit form with drilled PCB and all
the necessary components, heatsinks, etc.
All outputs current limited.
240V a.c. input.
Cased, assembled and guaranteed, add £22.
Suitable pre -drilled case, includes switches, indi-
cators, connectors, etc., add £1 2.
Overvoltage protection on all rails, available for kits
or assembled units.
BIAS 1: add £12, BIAS 2: add £7, BIAS 3: add £9.
Tooting Computing
157 Robinson Road P&P £2.50
London, SW17 Please add VAT @
Tel. 01-543 1398 Mail Order only
(evenings)
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QTV.
DIODES/ZENERS

1N914 100v 10mA .05
1N4005 600v 1A .08
1N4007 1000v 1A .15
1N4148 75v 10mA .05
1N4733 5.1v 1 W Zener .25
1N 753A 6.2v 500 mW Zener .25
1N758A 10v 25
1N759A 12v " .25
1N5243 13v " .25
1N 5244B 14v " .25
1N52458 15v ,, .25

QTY.
SOCKETS/BRIDGES

8 -pin pcb .20 ww .35
14 -pin pcb .20 ww .40
16 -pin pcb .20 ww .40
18 -pin pcb .25 ww .95
20 -pin pcb .35 ww .95
22 -pin pcb .35 ww .95
24 -pin pcb .35 ww .95
28 -pin pcb .45 ww 1.25
40 -pin pcb .50 ww 1.25
Molex pins .01 To -3 Sockets .25
2 Amp Bridge 100 -pry .95
25 Amp Bridge 200 -pry 1.50

TRANSISTORS, LEDS, etc.
QTY.

2N2222 (2N2222 Plastic .10) .15
2N2222A .19
2N2907A PNP .19
2N3906 PNP (Plastic Unmarked) .10
2N3904 NPN (Plastic Unmarked) .10
2/43054 NPN .45
2N3055 NPN 15A 60v .60
T1 P125 PNP Darlington 1.95

LED Green, Red, Clear, Yellow .15
D.L.747 7 seg 5/8" High corn-anode1.95
MAN72 7 seg corn -anode (Red) 1.25
MAN3610 7 seg com-anode (Orange) 1.25
MAN82A 7 seg corn -anode (Yellow) 1.25
MAN74 7 seg com-cathode (Red) 1.50
FND359 7 seg corn -cathode (Red) 1.25

9000 SERIES
QTV. QTV.

9301 .85 I 9322 .65

9309 .35 9601 .20

9316 1.10 9602 .45

MICRO'S, RAMS, CPU'S, E -PROMS
QTY.

8T13 1.50
QTY.

210713-4 4.95
8T23 1.50 2114 9.50
8T24 2.00 2513 6.25
8T97 1.00 2708 10.50
74S188 3.00 2716 D.S. 34.00
1488 1.25 2716(5v) 59.00
1489 1.25 2758 (5v) 23.95
1702A 4.50 3242 10.50
AM 9050 4.00 4116 11.50

6800 13.95
MM 5314 3.00 6850 7.95
MM 5316 3.50 8080 7.50
MM 5387 3.50 8212 2.75
MM 5369 2.95 8214 4.95
TR 1602B 3.95 8216 3.50
UPD 414 4.95 8224 3.25
Z 80 A 22.50 8228 6.00
Z 80 17.50 8251 7.50
Z 80 PIO 10.50 8253 18.50
2102 1.45 8255 8.50
2102L 1.75 TMS 4044 9.95

C MOS
QTY.

4000 .15
4001 .15
4002 .20
4004 3.95
4006 .95
4007 .20
4008 .75
4009 .35
4010 .35
4011 .20
4012 .20
4013 .40
4014 .75
4015 .75
4016 .35
4017 .75
4018 .75
4019 .35
4020 .85
4021 .75
4022 .75
4023 .20
4024 .75
4025 .20
4026 1.95
4027 .35
4028 .75
4029 1.15
4030 .30
4033 1.50
4034 2.45
4035 .75
4037 1.80
4040 .75
4041 .69
4042 .65
4043 .50
4044 .65
4046 1.25
4048 .95
4049 .45
4050 .45
4052 .75
4053 .75
4066 .55

4069/74C04 .35
4071 .25
4081 .30
4082 .30
4507 .95
4511 .95
4512 1.10
4515 2.95
4519 .85
4522 1.10
4526 .95
4528 1.10
4529 .95

MC14409 14.50
MC14419 4.85

74C151 1.50

LINEARS, REGULATORS, etc.
QTY. QTV. QTY.

MCT2 .95 LM323K 5.95 LM380 (8-14 Pin(1.19
8038 3.95 LM324 1.25 LM709 (8-14 Pin) .35
LM201 .75 LM339 .75 LM711 .45
LM301 .45 7805 (340T5) .95 LM723 .40
LM308 .65 LM340T1 2 .95 LM725 2.50
LM309H .65 LM340T1 5 .95 LM739 1.50

LM309K (340K-5) 1.50 LM340T18 .95 LM741 (8-14) .35
LM310 .85 LM340T24 .95 LM747 1.10
LM311D .75 LM340K1 2 1.25 LM1307 1.25
LM318 1.75 LM340K15 1.25 LM1458 .65
LM320H6 .79 LM340K18 1.25 LM3900 .50
LM320H1 5 .79 LM340K24 1.25 LM75451 .65
LM320H24 .79 LM373 2.95 NE555 .45

7905 (LM320K5) 1.65 LM377 3.95 NE556 .85
LM320K1 2 1.65 78L05 .75 NE565 .95
LM320K24 1.65
LM320T5 1.65

78L12 75
78L15 .75

NE566 1.25
NE567 .95

LM320T12 1.65 78M05 .75
LM320T15 1.65

QTY. QTY.
- T T L -

QTV. QTY.

7400 .10 7482 .75 74221 1.00 74LS02 .30

7401 .15 7483 .75 74367 .95 74LSO4 .30

7402 .15 7485 .55 75108A .35 74LS05 .35

7403 .15 7486 .25 15491 .50 74LS08 .35

7404 .10 7489 1.05 75492 .50 74 LSO9 .35

7405 .25 7490 .45 741100 .15 141510 .35

7406 .25 7491 .70 74H01 .20 741SI 1 .35

7407 .55 7492 .45 741104 .20 741S20 .30

7408 .15 7493 .35 741405 .20 741S21 .35

7409 .15 7494 .75 741108 .35 741S22 .35

7410 .15 7495 .60 74H10 .35 74LS32 .35

7411 .25 7496 .80 74H11 .25 74LS37 .35

7412 .25 74100 1.15 741115 .45 74LS38 .45

7413 .25 74107 .25 74H20 .25 741540 .40

7414 .75 74121 .35 741121 .25 741542 .75

7416 .25 74122 .55 74H22 .40 74 LS51 .45

7417 .40 74123 .35 74H30 .20 741574 .45

7420 .15 74125 .45 741440 .25 741S76 .50

7426 .25 74126 .35 741150 .25 741S86 .45

7427 .25 74132 .75 74H51 .25 74 LS90 .65

7430 .15 74141 .90 741152 .15 14LS93 .65

7432 .20 74150 .85 741153 .25 74LS107 .50

7437 .20 74151 .65 .74H55 .20 741.S123 1.20

7438 .20 74153 .75 74H72 .35 741S151 .85

7440 .20 74154 .95 74H74 .35 74LS153 .85

7441 1.15 74156 .70 74H101 .75 741S157 .85

7442 .45 74157 .65 7411103 .55 741S160 .95

7443 .45 74161 .55 74H106 .95

7444 .45 74163 .85 74100 .25

741S164 1.20

74LS193 1.05

7445 .65 74164 .60 74102 .20 74 LS195 .95

7446 .70 74165 1.10 74L03 .25 74 LS244 1.70

7447 .70 74166 1.25 74104 .30 14LS367 .95

7448 .50 74175 .80 74110 .20 741S368 .95

7450 .25 74176 .85 74L20 .35 74S00 .35

7451 .25 74180 .55 74L30 .45 74502 .35

7453 .20 74181 2.25 74L47 1.95 74503 .25

7454 .25 74182 .75 74151 .45 74SO4 .25

7460 .40 74190 1.25 74 L 55 .65 74505 .35

7470 .45 74191 1.25 74172 .45 74508 .35

7472 .40 74192 .75 74173 .40 74510 .35

7473 .25

7474 .30

7475 .35

74193 .85

74194 .95

74195 .95

74L74 .45 74511 .35

74L75 .85 74S20 .25

74L93 .55 74S40 .20

7476 .40 74196 .95 74L123 .85 74S50 20

7480 .55 74197 .95

7481 .75 74198 1.45

74LS00 .30 74S51 .25

74 LSO1 .30 74564 .15

CABLE ADDRESS: ICUSD

TELEX #

HOURS: 9 A.M. - 6 P.M. MON. thru SUN.

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, California 92111 U.S.A.

NO MINIMUM

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.

CREDIT CARDS ACCEPTED:
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

74S74 35

14S112 60

74S114 65

74S133 .40

145140 .55

74S151 30

745153 .35

74S157 .75

74S158 .30

74S194 1.05

74S257 81131.05

8131 2.75

SPECIAL DISCOUNTS

Total Order Deduct

$35-$99 10%

$100-$300 15%

$301-$1000 20%



itaR-1711
ELECTRONIC SERVICING LTD.

PET 2001/8 micro -computer
WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

1) Established Company trading since 1971. We supply the full range of C.B.M PET Micro -
2) Electronic servicing is our speciality. computers. We also supply:

Dual Floppy Disks £820
3) We have in house programmers/systems analysts. 24K Memory Boards £320
4) We have our own service engineers. All types of Printers from £450

5) We will demonstrate the PET at your premises. All types of Printer Interfaces, Electronic balance Inter-

6) We can customise the PET to your requirements. faces, Programs from C.B.M., Petsoft, Gemsoft. We also
offer a full consultancy and programming service.

7)

8)

We can arrange finance.

We offer, after the three month warranty, an annual
service contract from £69.50.

We are developing a number of our own business
packages for all applications.
Books on Basic, Programming, Interfacing, etc.
Full range of KIMs available.

9) You benefit from our experience of having sold over Tandy and ITT 2020 available.
150 Micro Computers to industrial, educational and Maintenance, Hire Purchase facilities as well as ACCESS
business, personal users. and BARCLAYCARD available.

Factory: Telephone WOKING 69032 /68497 / 20727. Shop: Telephone: WOKING 23637.

QUESTION?
1 Is your hobby home computing or electronics?
2. Do you understand the application of IC's, Transistors,

Diodes, etc?
3. Have you used or applied analogue or digital techni-

ques?
4. Are you applying TTL Logic to your home computer?
5. Are you programming your home computer using

simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career - applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro -processor systems.
We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.
We have vacancies over the whole of the U.K. with the
successful applicants working from home, usually in a
radius of no more than 60-70 miles.
We supply all tools and test equipment, plus a company car
which is available for private use.

If you are interested, then why not contact Mr. C. Mark lew
or Mr. D. Simmonds on 0249 813771 to discuss your
own career opportunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Caine, Wiltshire

SUPER -STRIP
THE UNIVERSAL BREADBOARD

Lektrokit Super Strip SS2
Super Strip accepts all DIP's-as many as nine 14 -pin at a
time-and/or TO -5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus -bars, each with 25 contact points.
Lek okit s policy is the right product,
wh ver the project, at the right price.
An ked by a nationwide network
of
Se the name of the dealer nearest
you-plus a FREE full -colour catalogue

Write to.

LEKT
sul TuNINDL'
CARLEY. REA
TEL (0734) Ou

Order Price

£11.05
Inc VATand PIP.

IT LTD
RK,LuNDON ROAD
RG6 Z'

TELEX. 47687
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TARGET ELECTRONICS 
16 Cherry Lane, Bristol BSI 3NG 

Telephone: 0272 421196 

APPOINTED DISTRIBUTORS 

NASCOM 1 

MICROPROCESSOR 
KITS 

Z80 Microcomputer kit 

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

INTERFACE FOR: 
TV (UHF) 
TV Monitor 

Cassette 
Teletype 

32k Ram expansion board 

NOW AT THE NEW PRICE OF £165 
+ 8% VAT 

Buffer Boards and Memory now available. 
Callers welcome 

AM 
Callers welcome 
oc;-- 

MEM= /, 

11===. 0-- 
Tel order welcome with Access and Barclaycard 

DIGITAL 
CLOCK 
RADIO 

AM /FM /LW Radio. Soft green fluorescent display, snooze and 
sleep time facilities, variable display dimmer Facility for alarm it, -1 y.yo buzzer instead of radio. 240v mains operation. 

Both models have backlight for 
night use and fully adjustable 

stainless steel strap. Gift box if 
required 50p extra. 

I LCD SOLAR ALARM CHRONO 

Latest model with 6 digit display showing 
hours, mins., seconds or date and day of 
week. Dual time zone. 1/10 sec. stopwatch 

with lap timer. 24 HOUR ALARM. SOLAR 
PANEL with battery backup 

£29.95 

II LCD ALARM GENTS 

Continuous 6 digit display of hours, min., 
seconds or date. 24 HOUR ALARM facility. 

£14.95 

Send cheque/PO for fast postal service. Prices are inclusive of VAT and 
Postage. All items carry a 12 month warranty and 7 day money back 

guarantee. 

S.A.E. for details of our wide range of products 

SPARKS DEVELOPMENTS P13:? 

SINCLAIR PRODUCTS* 
Microosion TV world model £147.68. UK model 

£66.55. Mains adaptor 16.73. PDM35 £25.95. 
Mains adaptor £3.19. 30ky probe £15.90. DM350 

£65.96. DM450 E97.95. DM235 £49.45. Rechar- 
geable battertes £7.50. Mains adaptor/charger 
E3.70. Case £111.45. 30ky probe £11.50. Enterprise 

prog calculator with accessones £22.911. Cambridge 
pros calculator £12.13. Prog library E4.45. Mains 

adaptor £3.20. 

CALSCOPE OSCILLOSCOPES* 
Send sae for details or see the Calscope advert in this 

magazine Super 6 - 6MHz angle beam 6Ons rise 
ume E174. Super 10 - 10MHz dual trace 35ns rise 
time £238. 

COMPUTER GAMES* 
Chess challenger 10 £157. Chess challenger 7 £79. 

Checker challenger 4 f.84. Checker challenger 2 
£60. Men videocornputer £1311. Cartridges £13.45. 

CONTINENTAL SPECIALITIES 
PRODUCTS* 

EXP300 £5.21. EXP350 £3.40. EXP325 E1.73. 
EXP600 VISO. EXP650 EXPO! £2.45. PB6 

£9.54. PB100 £12.74. LM1 E30.115. LP1 £33.48. 
LP2 £19.44. MAX 100 05.40. 

TV GAMES 
Send s a e for data. In stock again Tank battles kit 

£4.50. AY -3-8500 chip £4.65. Kit E4. Stunt cycle 
AY -3-8765 chip + kit £15.95. 10 game peddle 2 

AY -3-8610 chip £5.90. Kit £8.80. Racing car 
AY -3-8603 chip + kit 1E17.90. Modified shoot kit 

£4.911. Rifle kit £4.65. Colour generator kit £7.60. 
Joystick 220K £1.119. 

MAINS TRANSFORMERS 
6-0-6V 10Orne 74p. 11/2e £2.35. 6.3V 11/2s [7 ,86. 
9-0-9V 75ma 74p, la £1.99, 2a £2.80. 12-0-12V 

50ina 74p, 100ma 110p, 1a £2.45. 13V he 96p. 
I 5-0 1 5V la £2.79. 30-0-30V 1 a £3.69. 

JC12 AND JC70 AMPUNERS 
Integrated circuit audio amplifier chips supplied with 

free data and printed circuits. JC12 6 watts £1.80. 
JC20 10 watts 02.95. Send s.a.e for free data on 

our range of matching power and presmp kits. 

FERRANTI ZN414 
IC radio chip £1.06. Extra parts and pcb for radio 

E3.86. Case CI. Send sae for free data 

PRINTED CIRCUIT MATERIALS 
PC etching kits Economy £1.16. Standard £3.66. 
60 sq ins pcb 66p. 1 lb FeC1 £1.06. Etch resist 

pans. Economy 45p, dale 79p. Small drill bits 1/32 
in or inter 20p each. Etching Dish alp. Laminate 

cutter 75p. 

S-DECS AND T-DECS* 
S -Dec E3.17. T DeC £4 .02. u-DeCA £4.40. u-DeCB 

£1.73. 

B ATTERY ELIMINATORS 
3 -way types with switched output and 4 -way 

multi -lack: 3/41/2 /6v 100ma E2.71, 6/7Y /9v 
300ma £2.65. 100ma radio types with press -stud 

connectors 9v £3.31, 6v £3.35, 41/2v C3.35, 9 +9v 
£4.50, 6+6v £4.50, 41/2+41/2v £4.50. Cassette 

recorder mains unit 71/2v 10Orna with 5 pin din plug 
£3.35. Fully stabilised type 3/6/71/9v 400rna 
£5.30. Car convertors 12v dc input, output 9v 
300ma £1.50, output 714v 300ma £1.50. Output 

3/411 /6 / 754/9/12v 80Orna E2.50. 

B ATTERY EUMINATOR KITS 
Send s.a.e. for data 100ma radio types with 
press -stud connectors 41/2v £1.40, 6v £1.40, 9v 

£1.40, 41/2+41/2v £1.50. 6+6v £1.50, 9 +9v 
£1.50. Cassette type 71/2v 100ma with din plug 
£1.40. Heavy duty 13 way types 41/2 /6/7/8% / 

11/13/14/17/21/25/28/34/42v to £4.66, 
2A £7.25. Transistor stabilised 8 -way types for low 

hunt 3/41/2/6/71/2/9/12/15/18v 100ma E2.40, 
1 Amp C6.40. Variable voltage stabilised models 

2-18v 100ma E3.110. 2-30v IA C8.96. 2.30v 2A 
£10.65. Car converter 12v dc input. output 9/71/2/ 

6v 1A stabilised £1.36. 

B I-PAK AUDIO MODULES 
Send s a e for data. AL30 £3.95. PA12 £7.80. 
PS12 E1.39. 7538 02.85. 5450 E23.61. AL60 

£4.88. PA100 £16.98. SPM80 £4.47. BM780 
HAW Stereo 30 C20.12. MA60 £35.44. 

COMPONENTS 
I N4148 1.4p. 154002 2.9p. 741 8 dil 16p. 723 

14 dil 29p. NE555 8 dil 22p. bc182b, bc183b, 
bc184b. bc212b. bc213b, bc214c, bc547, bc548, 

bc549, bc550 4.5p. tip31c, tip32c 34p. tip41c, 
bp42c 45p. bd131, bd132 31p. Plastic equivs It 107 4.8p. Fuses 2Ornm x 5mm cartridge .15..25. 

5, 1. 2, 3, StAtop guickblow 1p, anti -surge 3.4p. 
Resistors 5% 'AW E12 1 OR to 10M 1p, 0.8p for 

50+ for one value. Pdyeeter capacitors 250V 015, 
.068, .1rnf 1.5p, .01. .033, .33rnf 2.7p, .022, 

,047rnf 3.2p, .22, .47mf 4.Sp. Polystyrene capaci- 
tors Ell 63v 10 to10000pf 3p. Ceramic capacitors 
50v E12 22 to 10004 1.7p, E6 1n5 to 47n 2p. 

Electrolytic capacitors 50v .5, 1, 2rof Sp, 25v 5. 10 
16v 22. 33. 47 6Elmf fp, 100mf fp, 220mf 

7.5p, 330, 470mf Sp, 1000mf 10p, 1500mf (PC) 
B p, Zeners 400mW E24 2v7 to 33v 7p. Preset pots 

subminiature 0.1W hob: or vent 100 to 4M7 5.5p. 
Potentiometers 'AW 4K7 to 2M2 log or in single 

25p, dual 76p. 

SWAN LEY ELECTRONICS 
DEPT. ETI, 32 GOLOSEL RD., SWANLEY, KENT BR 8 BEZ 

Mail order only Please add 30p to the total cost of order for postage Prices include VAT. Overseas customers 
deduct 7% on dens marked' and 11% on others Official credit orders welcome 

LINES FROM OUR VAST STO 
AR below manufacturer.' prices - all new 

Meeks. Quantity discounts - export enquiries 
invited. Postage & packing 35p per order 

CALCULATOR CHIPS General instrument 
GIMT4 on anti -static foam 24 pin D I L socket for 

use with Etowmar display £1.50 ea Pack of 25 
chips £25.100 for LSO. 500 for £350. 

S OWMAR II DIGIT CALCULATOR DISPLAY 
with PC connector 0 2 digits Common cathode 
with red bezel £126 ea 10 for [10. 100 for ESL 

TEXAS 19 gold-plated snap key contact on 
gold-plated P.C. board Size 70x80x2rnrn 75p ea 

ORP12 light dependent resistance (Et) = RPY30) 
2 for El, 10 for E4, 100 for E311, 1 .000 for E300. 

FAIRCHILD FNDIO 0 15" 7 segment display C 

cathode 50p, 10 for £4.50, 100 for 140. 
TEA 120A TV IC amplifier Siemens 78p. 10 

. 

for EL 100 for E50, 1,000 for £350. 
B ECKMAN 500 Ines Triggerable clocking 

oscillator for use with calculator chips 5v supply 
with circuit El, 10 for El, 100 for ESL 

B URROUGHS 9 DIGIT Panaplex calculator 
display 7 segment 0 25" digits Neon type with 

red bezel socket and data £1.95 ea 10 for £17. 
S MITHS INDUSTRIES Audible warning devices 

6.12 volts 2 transistors 30x10rnm encapsulated 
50p ea. 10 for E4, 100 for E35. 1.000 for £300. 

HONEYWELL PROXIMITY DETECTOR inte- 
gral amplifier 8v D C £2.50 ea 10 for E20. 

OSMOR CHANGE OVER REED RELAY 12v 
coil 20m 'a operating current 59x1 Tel 3mm 75p 
ea 10 for E5, 100 for £45, 1000 for £400. 

MARRIOTT TAPE HEADS 
Quarter track all at 50% discount 

Type Each 
XRPS18 Record, Replay 

£3.00 
XRPS36 Record/ Replay 

£4.00 

Per 10 

£25.00 

£35.00 

Per 100 

£200.00 

£250.00 
0E511 Erase £1.26 £11.00 £100.00 

MULLARD AD161-A0162 Matched pairs 
Parr 10 pairs 100 pairs 500 pairs 

E1.00 £8.00 E70.00 £300.00 
Cartons of 600 pairs £350 Ex -stock. 

RADIATION DETECTORS Quartz Fibre 
Dosimeters Pen type with clip with lens and scale 

0506 Originally over E5 OUR PRICE 95p 
EACH. 10 for ES. 10 for EGO. 1 000 for MO. 

CLOCKING OSCILLATOR (Pye-DYnam as/ 
chick film I mHZ supply 5v 19x25x6mm 85p, 10 

for E7, 100 for EGO. 
TV TUNERS by Mallard. U H.F 38 rncs size 

33/4x21/4x11/4 E2.50 ea, 10 for £20, 100 for 
£175, 500 for £750, 1.000 for £1,250. 

TV SOUND TUNER KIT. Through your F M 

tuner Kit of parts with instructions E5.60. 
Ready -built tested £7.00. 

JOYSTICK CONTROLS. (Ideal for TV Games 
model control) sturdily constructed compact 
going full 360 movement and control Each unit 
lined 4 -off 100K linear controls Pair E4.00. 

(lot it =A Access 
Phone (01) 723 1008 

EAR 

CKS-IMMEDIATE DELIVERY 
POWER UNIT KIT FOR ABOVE MODELS 

25/26 VOLTS £2.95 
MULLARD TUNER MODULES with data 

LP 1 171 combined AM/FM IF strip - £3.50 
LP 1 179 FM front end with AM tuning gang, used 

with LP1171 - f.3.50*LP1171 and 79 pair - £5.75, 10 pairs for ESO, 100 pairs for £400. 
MULLARD LP1167 AM tuner module with data 

£2.50 ea 10 for E20, 100 for £175. 
2N3065A T03 POWER SO VOLT VERSION. 

10 for £2.50,100 for £22.00 1 000 for £200. 
LU $$$$$ HONE RIBBON MIKE with pre amp 
on chassis 3x2x1in £1.50, 10 for E12.60. 
5 WATT GOULD-ADVANCE AMPLIFIER 

(built) 500 MV mto 2K input 4.8 ohms with data 
E3 ea 11 5x6x3cm Power supply lot E2.60. 

AVO-S METER MOVEMENTS for military 
verston Precision 37.5 m' amp (50va with 
integral shunt) movement £12.50. 

MINIATURE MAINS TX 240V primary 12V 
100m / amp Sue 60s40x42mm 96p ea, 10 for 

MI, 100 for MS. 
CA3055 RCA POSITIVE VARIABLE 

VOLTAGE REGULATOR. 5V 100m r a variable 
1 8-24V,65p ea 10 for EL 100 for OIL 1.000 

for E300. 
PHOTO CONDUCTIVE CELL £1.25 High 

power cds cell 600 mw for control circuits 
Resistance 800 ohm to 4K Max volts 240 Size 

1 T, x1/2 in 10 for Ell, 100 for E100. 
DYNAMIC MICROPHONE. Low imp Foster 

'Atn round £1.45, 10 for £12.50, 100 for £110. 
UHF TUNER BY GEC. 38mcr s with slow motion 

tuning Sae 5x3x2in E3 ea 10 or CM, 100 for 
£220, 500 for E1,000. 
TWO GANG MINIATURE VARICAP TUNER 

500pf with tuning knob sae 30 1/2 x11/2 m £1.25 
ea 10 for E10, 100 for £55. 

TRANSISTORS BY MULLARD, TEXAS, 
Quantity prices 

Price. per 10 100 500 1,000 
AC123 0 230 0.200 0 180 0 150 
AD149 0.750 0.650 0 550 0 490 
BC107 0 100 0 085 0 075 0 065 
BC109 0 110 0 095 0 080 0 070 
BC114 0 080 0 065 0.050 0 040 
BC132 0.080 0 065 0 050 0 040 
BC153 0.085 0.070 0.055 0 045 
BC172 0 075 0.060 0 050 0.040 
BC173 0.075 0 060 0 050 0 040 
50205 0.070 0 055 0 040 0.035 

0 240 0 200 0 185 0 160 
liFY50 0.180 0,160 0.140 0.125 
SFY61 0 180 0 160 0 140 0 125 
BMWS 0 220 0 195 0 175 0 150 
BFY110 0 750 0 680 0.630 0 550 
BU206 1 000 0.900 0.800 0 750 
8U201 1 250 1 100 1 000 0 950 

LM311H 0 700 0 600 0 550 0 500 
TIA52511X5 0 680 0 600 0 550 0 500 

LOW PRICES EX -STOCK 
IP All mail to: 5 Henry's Radio 

404 Edgware Rd 
London W2 

°ARCM/CARD' 
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PCB FOIL PATTERNS
This months project boards. Note that the
radio control transmitter PCB is copyright
Rencom and hence is not shown here.

ETI AMBUSH 1

CAR
OP": wee IMMOBits

48
se
se so

&MED
1:10 AI

HPHONE
AMP

11111=11
J

102 ELECTRONICS TODAY INTERNATIONAL - MAY 1979



PCB Foil Patterns

ETI AMBUSH 2 ETI AMBUSH 3
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HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY1 20
60 Watts into 80

15 240 Watts!
the HY5 is a mono hybrid amplifier ideally suited for all applications. All common input functioni.,.

Imag Cartridge. tuner, etc.); are catered for internally, the desired function is achieved either by a
multi -way switch or direct connection to the appropriate pins. The internal volume 'and tone circuits
merely requireponnectinOto external potentiometers (not included). The HY5 is compatible with all,
I.L.P.power amplifiers and power supplies. To ease construction and mounting a P.C. connector is
supplied with each pre -amplifier.
FEATURES: Complete pre -amplifier in single pack - Multi -function equalization - Low noise - Low
distortion - High overload - two simply combined for stereo.
APPLICATIONS: - Mixers Disco H Guitar and Organ Publid address, -

SPECIFICATIONS:
INPUTS Magnetic Pick-up,3mV. Ceramic Pick-up 30mV; Tuner. 100mV; Microphone 10mV;
Auxiliary 3-100mV; input impedance 47k0 at I kHz.
OUTPUTS: Tape 100mV; Main output 500mV R.M.S.
ACTIVE TONECOWITTOLS Treble ± 11813 at.10kRi; Bess. ±'-iit"1/30fii.
DISTORTION 0.1% at 1kHz; Signal/Noise Ratio 68dB.
3VERLOAD. 38dB on Magnetic Pick-up; SUPPLY VOLTAGE ± 19750V
Pries £6.27 + lap VAT. P&P tree.
HY5 mounting board B1 48p + 6p VAT P&P free.

The HY30 is an exciting New kit from I.L.P., it features a virtually indestructible I.C. with short circuit
and thermal protection. The kit consists of I.C., heatsink, P.C. board, 4 resistors, 6 capacitors,
mounting kit, together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available.
FEATURES: Complete kit - Low Distortion - Short, Open and Thermal Protection - Easy to Build.
APPLICATIONS: Updating audio equipment - Guitar practice amplifier - Test amplifier - Audio
oscillator
SPECIFICATIONS:
OUTPUT POWER 15W R.M.S. into 80. DISTORTION 0.1% at 15W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE,10Hz-16kHz - 3dB.
SUPPLY VOLTAGE ± 18V.
Price £6.27 + 78p VAT. P&P free.

.

The HY50 leads I L P.'s total integration approach to power amplifier design. The amplifier features an
integral heatsink together with the simplicity of no external components. During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity modules in the World.
FEATURES: Low Distortion - Integral Heatsink - Only five connections - 7 Amp output transistors

- No external components.
APPLICATIONS: Medium Power Hi-Fi systems - Low power disco - Guitar amplifier.
SPECIFICATIONS: INPUT SENSITIVITY 500mV.
OUTPUT POWER 25W RMS in 80 LOAD IMPEDANCE 4-160. DISTORTION 0.04% at 25W at
I kHz.
SIGNAL/NOISE RATIO 75dB. FREQUENCY RESPONSE 10Hz-45kHz - 3d8.
-§UPPLYVOLTAGE ± 25V. SIZE 10-5.50.2m1P
Piles £8.18 + £1.02 VAT. P&P free.

.

'The HY120 is the baby of I L P 's new high power range, designed to meet the most exacting ;

requirements including load line and thermal protection, this amplifier sets a new standard in modular
design.
FEATURES: Very low distortion - Integral Heatsink - Load line protection - Thermal protection -
Five connections - No external components.
APPLICATIONS: Hi -F, - High quality disco - Public address - Monitor amplifier - Guitar and
organ.
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
01.41TL PUT POWER 60W RMS into 80. LOAD IMPEDANCE A-160. DISTORTION 0.04% at 60W at

SIGNAL/NOISE RATIO 90d13. 'FREQUENCY RESPONSE 10Hz-&5kHz -3dB. SUPPLY VOLTAGE

Size. 114 x 50 x 85mm.
Price E19.01 + £1.52 VAT. P&P fret.

HY200 The HY200, now improved to give an output of 120 Watts. has been designed to stand the most
rugged conditions, such as disco or group while still retaining 'true Hi-Fi performance..

No
shutdown - Very IOW distortion Loacliline protection - Integral Heatsink

0 (APPLICATIONS:.. -.- Disco. Monitor .-Power Slave - Industrial - Public address.
Nol external components.'

120 Watts into 8
SPECIFICATIONS:
INPUT SENSITIVITY 500mV.

POWER 120W RMS into 80. LOAD IMPEDANCE 4-160. DISTORTION 0.0S% at 1 DOW pt

SIGNAL/NOISE RATIO 96dEl. FREQUENCY RESPONSE 10Hz.45kHz -.3dB. SUPPLY VOLTAGE!

SIZE 114 x-50 x 85mm.
Pries £27.99 + £2.24 VAT. P&P tree.

H Y400 The HY400 is I.L.P.'s "Sig Daddy." Sf thtartue producing 240W into 401 It has been designed fort.
high Onwerdisco public address aiipliCations tfie-arNilifieFis to bi used at Co-ritinuinishiPh power

-
levels a cooling fan is recommended. The amplifier includes all the qualities of the rest of the family to]
lead the market as a true high power hi -fidelity power module.

240 Watts into 40 FEATURES: Thermal shutdown - Very low distortion Load line projection - No external;
components.
APPLICATIONS: Public address - Disco - Power slave 1- Industrial.
SPECIFICATIONS:
OUTPUT POWER 240W RMS into 40. LOAD IMPEDANCE 4-160. DISTORTION 0 I % at 240W at'
1 kHz.
SIGNAL/NOISE RATIO 94dB. FREQUENCY RESPONSE )0Hz-45kRz 3dB. SUPPLY VOLTAGE
±45V.

POWER

SUPPLIES

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Prism £38.61 + £3.09 VAT. P&P free.

?SU36 suitable for two HY30's E6.44+ 81p VAT
PSU50 suitable for two HY50's E8.18 + £1.02 VAT
P51170 suitable for two HY120's £14.58 + E1.17 VAT
PSU90 suitable for one HY200 E15.19 + E1.21 VAT
PSU180 suitable for two HY2000's or one HY400 £25.4a + E.2.03 VAT

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd.
Graham Bell House
Roper Close
Canterbury
Kent CT2 7EP
Tel (0227) 54778

Please Supply
Total Purchase Price
I Enclose Cheque  Postal Orders 0 Money Order 0
Please debit my Access account 0 Barclaycard account 0
Account number
Name & Addres

Signature
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BEST OFFER EVER
Camera Kit, Lens,
Vidicon Er Modulator

CROFTON
Tel: 01-8911923

For full
details

S100 BARE BOARDS
FP8-1 Front panel, Hex displays,

lmsai replacement . . . £35
2708/2716 (5v), 16/32K £26
18 slot motherbound with active

termination £26
280A 4MHz (kit) provision for

on -board 2708 + power on
jump £105

16K static ram (A +T)/(kit), fully
buffered £220/200

Extender board with logic probe
(kit) £33

British I/O mapped VDU board,
uses 96364 (available May)

POA
2114 1Kx 4 £6

I.H.L. (S100)
Anstiebury Farm

Coldharbour, Dorking, Surrey

NEW MINI POWERFET, VN1OKM (1W,
60V, TO -92) 69p, VN67AF (15W) 95p, both
with data. 741 18p, 709 15p, 308 25p,
1458 (House Numbered) 30p, CA3140E
40p, LF13741N (JFET 741) 33p. Quad
Nortons, LM3900 45p, MC3401 40p,
78L05 29p, LOCMOS (fast CMOS),
4001B/01/11B/69 16p, 4013B 35p,
40166 40p, 40176 65p, 40206 80p. 10%
Discount over £5. P&P 20p. SAE for details to
J. W. Rimmer, 367 Green Lanes, London N4
1DY.

MAINS TRANSFORMERS 240 V Pri two
separate secs. Each 7V at 500 mA. £1.10
each +35p P&P. P.C.B. with LM300 2-20 V
Precision voltage regulator, 741 14pin, 1

amp bridge rect. /X med. power transistors,
X SJE 5039+6 other transistors, 2N5061

Thyristor+7 caps, 35 res. 90p each +15p
P&P. D. Nicholls, Lyndale, Church Lane, Flax
Bourton, Bristol.

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally ex -stock, same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate for the
d r y man with full processing instructions inn
_unusual chemicals required)

Alfac range of etch resist transfers and other
drawing materials for p c boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

NEW SHOP in East Kent. Vast range of
electronic components, equipment, hard-
ware, Technocraft, 143 Tankerton Road,
Whitstable 265097. Open Tuesday to Satur-
day. Easy parking.

SILICON DIODES (Equivalent 1N4148), 500
for £3, 1,000 for £5. Carbon film resistors,
5% tolerance, 10 each of 40 different values,
plus sample 10 of above diodes for £2. All
post paid from D. Johnston, 12 Balgillo Road,
Dundee DD5 3LU.

TVH7 TELEVISION SOUND. For high
clarity Hi-Fi listening and recording of televi-
sion programmes. Supplied built and tested
on a single board measuring 105x52mm, for
TV internal fitment. £9.80 inclusive, with
wiring and comprehensive instructions, Eve
Products, 7 Adel Green, Leeds 16.

SMALL REED SWITCHES 10p, magnets
6p, TIL209 RED LEDS 16p ea, postage 16p.
Grimsby Electronics, Lambert Road, Grimsby,
Humberside. 100s bargains at shop. Com-
ponents, vero, surplus, etc. List 10p.

TRS-80 16K LEVEL BASIC MICROCOM-
PUTER complete with documentation as
supplied on purchase, plus conversion cass-
ettes. £600 o.n.o. Cheltenham 29135
(0830-1630) Monday to Thursday (inclus-
ive).

MAINS BORNE INTERFERENCE
FILTERS for HiFi, and computing. Hunts 3
amp high performance six element professio-
nal quality, meeting BS613. £3.25 inclusive.
LTE, 80 Lime Grove, Ruislip, Middx.

TIRRO's new mail order price list of elec-
tronic components now available on receipt of
SAE. TIRRO Electronics, Grenfell Place,
Maidenhead, Berks.

COLOUR MODULATOR
Kh FOR ALL TV GRAPH!

Red. Green. Blue inputs (can be mixed)£66 95 SUPER EXPLOSION FLASH EFFECT FOR
nc UHF TANK BATTLE FREE INTERFACE DE -

Modulator TAILS

WILLIAM STUART SYSTEMS
Dower House Billericay Road. Herongate. Brentwood. Essex

CM13 3SD Tel 102771 510244
Barcla card / Access welcome
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SECURITY
PRODUCTS

Designed for the Do -It -Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade.
Magnet and Reed Switch

Pressure Mats

6" Heavy Duty Bells
Sirens 12v 84dB @ 10' E7.05
Bell Covers E8.05
Window Foil Self -Adhesive £3.20
Foil Blocks 20p
Door Loops, complete 1.10
Key Switches, top grade £4.00
Control Panels from £29.50
Radar, Infra -Red, and many other items avail-

able. Price list supplied free
Please note that our prices now INCLUDE VAT

at 12,/2% + P&P

SECURITY CATALOGUE
Giving details of current professional alarm
techniques - El (refundable on orders over

£1 0)
Access and Barclaycard Sales welcome

We also sell Nascom 1

STRATHAND SECURITY
44 St Andrew's Sq., Glasgow G1 5PL

041-552 6731 or 2

Flush 85p
Surface 85p
Large £2.10
Stair E1.35

£10.50

ATARI VIDEO COMPUTER GAME in-
cluding extra cartridges, cost £200. Boxed,
mint condition, £100, or deal on quad 405 or
similar. Phone Redditch (0527) 65151.
Midlands.

COMPONENT PACKS
100 Mixed Resistors 70p. 25 Polyester
Capacitors 60p. 10 Micro -switches, ex -equip.
80p. 100 Components (mixed) 100p. 10
Mains Neons 50p. 10 Cable Ties 15p. 100
Connectors, Spades, Tags, Eyelets, etc.
100p. 10 BC108 95p. C60 Cassettes 49p.
10 BC109 95p. C90 Cassettes 59p.

Add 20p P. & P.
DURRANTS (COMPONENTS)

9 St. Mary's Street
Shrewsbury

P.E. MINISONIC 2 SYNTH with many
extras, working but needs some attention
hence £1 50. - Details: 1 The Maples, Otter-
shaw, Surrey, or ring Ottershaw 2522.

R1AA MAGNETIC STEREO PREAM-
PLIFIERS battery powered with twin VU -

meters output 100n.V, black vinyl cased L.
6" x W. 4" x H. 31/2". £15.00 complete post
free. B. House, 57 College Road, Barry, S.
Glamorgan.

L.C.D. CHRONOGRAPHS. 1/100 sec, 11
function £12.50. LCD alarm watch 7 function
£17.50. LCD ladies' dual time 3 alarms
£29.50. Plus many more. Triton MC14412
£6.00. Send cheque/PO to: P. Shoebridge,
108 Farnaby Road, Bromley, Kent.

SHACK CLEARANCE, components,
FT202R transceiver, parobolic antenna,
Pocketfone (RB4), aeronautical charts, VDU
cases, much more, s.a.e. lists. WANTED:
Triton components, ASCII keyboard, G8IYK;
120 Birmingham Road, Redditch, Worcs.

PRINTED CIRCUITS EASILY MADE.
Full range of ALFAC etch -resistant transfers
for application to boards or simple photo-
graphic process for copying magazine
layouts. Large S.A.E for lists and Alfac
sample. Fast service.

P.K.G. ELECTRONICS (Dept. 2)
Oak Lodge, Tansley, Derbyshire

1 1 1



MINI -ADS & CLASSIFIED
STOCK CLEARANCE
OF 7400 AND 741S00 SERIES

7416 18p
7442 45p
7446 75p
7476 20p
7483 70p
7485 SOp
7486 20p
7490 20p
7493 20p
7495 50p
74118 90p
74120 130p
74136 53p
74145 70p
74147 140p
74151 50p
74153 50p
74155 70p
74157 50p
74161 75p
74163 75p
74164 lip
74173 85p
74179 37p
74180 93p
74185 150p
74191 100p
74193 100p
14195 95p
74197 80p
74290 150p
74393 2170p

TTL 740153
74N10 45p 7410157
741004 12p 7413165
741042 70p 74LSI 74
741075 33p 741.3175
741175 31p 7410191
741386 30p 7413193
7410122 60p 7413221
7410123 55p 741.0248
7418148 105p 741.0253
1410151 75p 7413366

45p
37p
135p
90p
90p
75p

105p
105p
70p

105p
105p

Prices include P/P
& Vat

10-49 Deduct 10%
50-99 Deduct 20%
100 Plus Deduct 25%

Trade enquiries
welcome

Orders to:
D. C. HOCKINGS
ELECTRONICS
238 Grenville Road
Plymouth, Devon

PL4 9QE

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

440
(1) (2) (3)

Returned to Service Department within guarantee
period.
(1) With alarm repeat - S.R.S.P. of 117.00 offered at

£3.95 me VAT
(2) With luxury lamp and repeat alarm as featured in

most major U.K. Mail Order catalogues, S.R.S.P.
£31.00 - offered at £6.95 Inc VAT.

(3) With integral luxury light and repeat alarm also as
featured in most major U.K.Mail Order catalogues.
5.R.S P of 132.00 - offered at £6.95 Inc VAT.

These will be sold as received from our customers with
the existing fault(s) and without guarantee.

Discounts available on large bulk purchases
PRESCOTT CLOCK AND

WATCH COMPANY LIMITED
Prescott House. Humber Road, London NW2 6ER

VIDEO
MUSIC

00005A0

Videograph D links to the aerial socket of
your tv and provides a full colour G IANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New - signal invert control, integral square wave
generator Plus -- full details for testing your audit,
+,istenii for transient distortion, crosstalk etc
Complete 9191g Luxury cabinet and
Kit only U U controls. £995

READY BUILT UNIT 139 95 + 1.1 00 P&P II171
WILLIAM Dower House Billericay Road
STUART tT:RriMr"

iii4YSTENAS Telephone Brentwood (02 7T1R112:14

6800 S
It's British. It's the most powerful
single board 6800-9 computer
kit in the world and it costs from
£2.75. You get u /I case,
graphics, VDU, 1 or 2K monitor,
CUTS interface, power supply
components and 16K Bytes of
RAM.

S.A.E. for leaflets of this and our
other kits and PCBs.

All prices without VAT and post.

HEWART
MICROELECTRONICS

95 BLAKELOW ROAD
MACCLESFIELD, CHESHIRE

FOR NASCOM 1
IN SCOTLAND

SEE STRATHAND
In stock now:

Nascom 1
Buffer Boards

8, 16, 32K Ram Boards
Super Tiny Basic

Zeap on tape

Please note it is not our policy to advertise
Nascom products which are not currently
available.

STRATHAND
44 St. Andrew's Sq.

Glasgow G1 5PL
041-552 6731 or 2

Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

SOUTH WALES
FOR

TTL, CMOS, LINEARS
DISCRETES, PASSIVES

HARDWARE, TOOLS
CASES, TRANSFORMERS, ETC.

DIGITAL WATCHES AND
CLOCKS

SEND 20p FOR CATALOGUE

Mail and Official Orders accepted

Come to:
STEVE'S ELECTRONICS

15/17 THE BALCONY
CASTLE ARCADE
CARDIFF CF1 2BU
TEL: (0222) 41905

Available for all ETI projects
from day one of ETI, 'phone

your order

o
-SPECIAL -0-FrER -Single
sided Pax PCB mat, four off,
.43/4" xe72", 99p all up

serf

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tek 01-891 1923

II

Prices
include VAT

RECHARGEABLE
BATTERIES

BUTTON CELLS
Dia Hgt

225mAh 25.0 7.5 0.60
500mAh 34.5 9.5 1.15
4.8v Peek (centre tap available)
225mAh 2.40
500mAh The original -Dew" 4.60

CYLINDRICAL CELLS
("Vented'. for fast charge)

0.5Ah" HP7 or Size AA 1.10
1 2Atir 22.5 or 49.0 1.40
1 8Ah' Tagged only HP1 1 or Size C 2.05
2 0Ah HP11 or Size C £2.20
4 0Ah* HP2 or Size D 2.75
6.0V Pack 5x1.2Ah nicads 7.50

Pri

Tags available at extra 1 Op per cell.
Charger - Suitable for any of the above nicads -
charges up to twelve cells in series at either 25mA,
50mA, 1 20mA. 200mA or 400mA rate £11.95

Charger for 1 to 4 HP7 or 0.5Ah nicads Only £5.95

UK POST AND PACKING
50p PER ORDER

op0101°.
In mm.
Sizes approx.

Stitt*t
43. o1aVha"

3stone1e19h ti'.3a11fofd'
0A-55° 6642

P&RTEST
The Tek Scope 545/A /B, 581,661,
many other plug -ins £99
Marconi SIG /GEN from £35
Deviation Meters £80
Advanced timer counter from £30
Marconi Millivoltnieters from £20
Bridges from £30
Transmitter receivers £100
Paper Tape Punches £25
Paper Tape Readers from £18 to £1 25
Teletypes KSR 33 from . £90 to £100
Teletypes ASR 33 from £180 to £21 0
All equipment sold as seen.

Come and look round, no obligation.
Around 2,000 items.

Salcott Mill
Goldhanger Road, Heybridge

Near Maldon, Essex
Phone: 0621 57440



THIS SECTION IS A PRE -PAYMENT SERVICE ONLY
MINI -ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per cot. centimetre. No P.O. Box Numbers can
be accepted without full address.

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF

VACANCY PART-TIME CONSULTANT
Design Engineer required N.W. London/
Herts. area for design of superior quality
equipment for music trade. Knowledge of
requirements by musicians preferable. Suit
someone looking for extra remuneration. Box
No. 100, Advertisement Dept. ETI, 25/27
Oxford Street, London, W.1.

USEFUL DIAGNOSTIC and Educational
programmes for TRITON (8080) in Cassette
and Listings form. Send s.a.e. for details.
Andover Software Kits, 15 Winchester Road,
Andover, Hants.

PLEASE MENTION

ETI WHEN

REPLYING TO

ADVERTS

ELECTRONICS TODAY INTERNATIONAL
and

HOBBY ELECTRONICS

require an

ADVERTISEMENT
SALES REPRESENTATIVE

to assist in the rapid development of these two successful
and fast-growing magazines.

A background of advertising sales is desirable and a
knowledge of electronics would be an advantage but all
applicants will be considered.

We are a young company with strong ambitions and we
need someone who wants to fit into this environment.

For the right person we are prepared to pay a generous
salary and, as a degree of travelling is involved, a company
car will be provided.

Applications will be treated in strictest confidence and
should be made, in writing, to:

CHRISTOPHER SURGENOR
ADVERTISEMENT MANAGER

MODMAGS LIMITED
25-27 OXFORD STREET

LONDON W1R 1RF

AD INDEX
A.J.D. DIRECT SUPPLIES 15 ELECTRONIC SYSTEMS 81 MUTEK 74
ALTEK 44 ELECTROVALUE 52 NICHOLLS 96
AMBIT 30 & 31 E.S.E. 92 NIC MODELS 82
ASTRA-PAK 44 FLADAR 57 NORTHERN RADIO 96
AUDIO ELECTRONICS
BAYDIS
BI-PAK

52
23

4 & 5

GMT ELECTRONICS
GREENBANK
GREENWELD

6 & 7
93

100

OHIO SCIENTIFIC
PETALECT
POWELL
POWERTRAN

34
106
74

2 & 8BREWSTER 44 HENRY'S 30, 57, 82 & 107 PROGRESSIVE RADIO 73
CAMBRIDGE COLLEGE OF ARTS H & S ELECTRONICS 102 ROGER SQUIRES 47

AND TECHNOLOGY 96 ILP 110 R.T.V C 75
CAMBRIDGE LEARNING 86 INTEGRATED CIRCUITS 105 SCOPEX 97
CHILTMEAD 60 K & A DISTRIBUTORS 47 SINCLAIR

SINTEL
80

100CHROMASONICS 60 KODE SERVICES 106 SPARKS DEVELOPMENT 107
CHROMATRONICS 82 KRAMER 96 & 102 STEVENSON 18
CLEF PRODUCTS 57 LB ELECTRONICS 102 SWANLEY 107
CODESPEED 31 LEKTROKIT 106 TAMTRONIK

TARGET ELECTRONICS
98

107COMMUNICATIONS MEAS 102 LOTUS SOUND 76 TECNOMATIC 14
COMP, COMP, COMP 114 & 115 MACLIN-ZAND 11 TECHNICAL BOOK SERVICE 97
COUGAR
CRIMSON ELEKTRIK

52
92

MAGNUM AUDIO
MAPLIN

104
116

TERMINAL DISPLAY SYSTEMS
TIMETRON
TK ELECTRONICS

98
88
30

CROFTON 31 MARSHALLS 68 TRANSAM 53
DELTA TECH 24

METAC
MICRODIGITAL

16
32

TRIDENT EXHIBITIONS
TOOTING COMPUTING

91
104E.D.A. 17 MINIKITS 93 VERO 47

ELBAR ELECTRONICS
ELECTRONIC BROKERS

46
24 & 57

MONOLITH
MOUNTAINDENE

47
88

VIDEOTIME
WATFORD
WILMSLOW

12
104

& 13
100
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Nascom Vero Case
£22.50

Nascom Joy Stick Kit
£14.90

OHIO SUPERBOARD II NEW
FIRST IN UK
-ON DEMO

For electronic buffs. Fully assembled and tested. Requires + 5V at
3 Amps and a video monitor or TV with RF converter to be up and
running.

II Ir..
lit

IliC. I
5MM !Ail
I 1

eu

STANDARD FEATURES
Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC -in -ROM

Full feature BASIC runs faster than currently
available personal computers and all
8080 -based business computers.

4K static RAM on board expandable to BK
Full 53 -keyboard with upper/lower case and user
programmability

Kaias City standard audio cassette interface
for high reliability

Full machine code monitor and I/O utilities in
ROM

Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters.

EX -STOCK £263
Please phone to check availability or send £10 to

reserve one and pay the balance on delivery

INTERESTED
IN HOME
COMPUTING?

FREE B BUG
valued at £23.00

plus 10 x 012 cassettes
valued at £4.00

plus Standard Modulator
valued at £2.25

WITH EVERY NASCOM

Start now and don't get left behind THE NASCOM 1
is here Ex -stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools
- Just neat soldering

required.
Only1:197c5g+ 8% VAT (includes p &
Manuals seperately 2.95
Z80 programming Manual 6.90
Z80 Technical Manual 2.95
PIO Technical Manual 2.95
(All prices add 8% VAT)

p + insurance)

NEW LOW PRICE
£165

Power supply suitable for
NASCOM 19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - 'Four times tape speed `Direct text'entry without

ASCII 'Extended keyboard facility 'Additional useful
subroutines £23.00

Nascom Music Box Kit £9.90
(write your own tunes and play

them on your Nascom.
Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program.

MODULATORS UHF Channel 36
Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90

SHORT C12 CASSETTES10 for £4.00
FOR COMPUTER PROGRAMMES

Pn,         
SOO 4100         

RIVII  414   

KEY BOARD
756 GEORGE RISK
Brand new professional
ASCII keyboards (USA)
Full technical details
included. RRP £60.00

Only £49.90
+ 8% VAT.

Ready built, tested
and guaranteed.

TRS 80 SOFTWARE NEW £39.00
100 MIXED PROGRAMMES on cassette
Educational Games, Graphics, Finance, etc. on 5 cassettes plus

Full Documentation.

COMP PRO Mixer
Professional audio

mixer that you can build yourself and save over £100.
6 into 2 with full equalization and
echo, cve and pan controls.
All you need for your own
recording studio is a stereo tape or
cassette recorder.
This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.
Only £99.90 plus 8% VAT for
complete kit Plus FREE power
supply valued at £25.00

Ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

Teleplay
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Orders over £5 post and packing free otherwise add 20p. Please make
cheques and pdstal orders payable to COMP, or phone your order quoting
BARCLAYCARD or ACCESS number.

OPEN - 10am to 7pm - Monday to Saturday
CONTINUOUS DEMONSTRATIONS =2:1
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r7 SORCERER- COMPUTER*
la= SPEAKS YOUR LANGUAGE

THIS COMPUTER HAS ALL
OF THE FACILITIES NEEDED
TO FORM THE NUCLEUS OF
A SMALL BUSINESS SYSTEM

FOR AN EXCEPTIONALLY

SMALL OUTLAY.

EX
STOCK

Are
you

looking for a
PERSONAL or SMALL BUSINESS

Computer? Look at these features
for only E850.-

, r assette RS232 ed r300 or 1200 Bawl,

Based compute,  32K or RAM or, Dom
ran K lor

. ellen1 lad mapoped gratar,s 1512 r 2A0 TrorM
EXIDY SORCERER 32K RAM computer £850 79 Lori at, 6e..°9'P Including 1e kev "9"'"' 94d

ASCIII
'Add 69 ler UHF outputtrOK RAM computer £751

 Pluo rn ROM Gordy re g BK BASIC ISuppliudi t2 V.deo monrlor £69
AssernMerre.tor word processmg

r Itrar You 5,00 expanse, her encludes 6 gird

the one
can change

yOu Ham
your language or PPG orsorr,. 0.11(Mill, Motherboard and preuer soaps. £210

DISK SYSTEM as show.
MICROPOLIS 5100 disks 315 K bytes per Cure
Bore 1 Irneludes 5100 condolter.
Mrcropolis MI DOS and BASIC marl ware. E6e9
Additional 315 K bytes duns tug to. per contrail, £349
Cables and regulators lot 2 disk system £41

PRINTER as show,
ANADEX DP8000
BO columns 112 cbausec 5 dot mare. head
Connects to paratier or seal pods £515

BOOK SHELF
LOW PRICES FAST SERVICE'
Vol 0 The Beginner's Book ... £5.40
Vol 1 Basic Concepts + £5.90
Vol 2 Some Real Products (June
1977) £9.90
Microprocessor series. by Rodney
Zaks C201 From Chips to Systems £7.50
C207 Interfacing Techniques £7.50
Microprocessor Systems Design by
Edwin Klingman ISBN 0-135-81413.8
(1977) 480 pages hard cover 16.40
CMOS Cookbook by Don Lancaster £6.90
6800 Assembly Language
Programming
6800 Software Guide 8 Cookbook
from Scelbi £7.90
8080 Software Guide 8 Cookbook
from Scelbi £7.90
8080 A18085 Assembly Language
Programming £6.50

ADDITIONAL SOFTWARE FOR
SORCERER PLUS DISK SYSTEM
CPIM opetettng system E145

CP/M with C BASIC (Concelerdntetpten0 6295
FORTRAN 80 6350

COBOL 130 0490

MICROPOLIS STOCK CONTROL INVENTORY
BASIC PAYROLL Fan
PACKAGES ACCOUNTS RECEIVABLE earn
FROM LEDGER
COMPUMAX PERSONNEL

80806 Bugbook Interfacing 8
Programming by Rony, Larsen 8
Titus (1977)416 pages £6.90
Z80 Programming for Logic Design
by Adam Osborne £5.90
Z80 Microcomputer Handbook by
William Barden £7.20
Structured Programming 8 Problem
Solving with Pascal
ISBN 0.138.54869-2 (1978)365 pages
by Kieburtz "When will your
microcomputer speak Pascal- £9.50
BASIC Computer Games -
Microcomputer edition £5.40
Best of BYTE Vol 1(1977)376 pages £8.90
Best of CREATIVE COMPUTING

£6.50 Vol 1 (1977)326 pages £6.90
Vol 2 (1977) 323 pages £6.90
MOI OTHELLO Game for 2 players
on NASCOM 1 cassette £2.00
MOI MINO PILOT powerful text
editor and interpreter in 1/2 KI3. £5.00

ATARI VIDEO SYSTEM
The Best 200 Games plus REDUCED TO £1 39

PET COSTS LESS
AT COMP and it's
a pedigree 313P £5555
The No. 1 Personal Computer
in the U.K. £499 SAVE
Affordable

+ VAT £50
for the first time user and
the professional check out t. --J
the PET. the world's most
popular personal computer. 8K

SAVE
£30

Selection of
Cartridges

£13.90 each

COMP
COMPUTER
COMPONENTS

1PART OF THE COMPSHOP LTD GROUP:

THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go!

Use your own cassette

Level -II with 4K RAM
Improved graphics, print
formatting. and a faster cassette
transfer rate are features of
Level -II BASIC.

Level -0 with 16K RAM
A combination of 16K RAM and
the powerful Level -II BASIC
produces a system capable of
handling most demands.

KEY BOARD ONLY

PLUGS INTO
YOUR OWN TV

COMPLETE WITH
UHF MODULATOR

UK POWER SUPPLY - £9.90 + VAT

ATTENTION! SAVE £90 Simple to fit-

d146t/s-e
TRS 80 & APPLEII USERS rerlited

16K UP HALF NORMAL £99 LIFETIME
GRADE KIT PRICE + VAT GUARANTEE

ITHACA AUDIO
Z80 cpu board. Featuring

* On board 2708 EPROM.
* Power -on jump. * Selectable wait states.
* 8080 or Z-80 I/O addressing modes.
* 2.0 MHz or 4MHz. * DMA.
* Power: 8v 1 Amp, +16v 100mA, -16v 50mA.
Bare printed circuit board £26.25
Assembled and tested 2 MHz £130.00
Assembled and tested 4 MHz £150.00

S-100 bus products
from the experts.

8K Static RAM board
Featuring: * Memory protect. * Power on clear.
* Selectable wait states. * Two independent 4K halves. * Fully buffered.
* Uses 2102L-1. * Power requirements: + 8volts 1.4 Amps.
Bare printed circuit board £17.90
Assembled and tested (450nS) £110.00
Assembled and tested (250Ns) £130.00

NASCOM IMMEDIATE
EXPANSION S100 from COMP
-strongly recommended
The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertiol
of S100 boards (e.g. Static RAM, EPROM and discs etc.).
S100 Motherboard/Buffer £47.50
(Complete kit + documentation)
Suitable 8K Static RAM Memory£110
(fully assembled tested and guaranteed)

Motherboard
comes comple7e

with 2K Tiny
Basic On
cassette.

For technical and sales literature send SAE to: TAKE ADVANTAGE OF OUR
COMP COMPUTER COMPONENTS (Exidy UK Sales).
Freepost, 14 Station Road. New Barnet. Herts.
Tel: 01-441 2922 (Sales) 01.449 6596 Telex: 298755 All prices exclusive of VAT

*ADD £6.00 FOR SPECIAL DELIVERY ON LARGE ITEMS

SHORT DELIVERY TIME



A raot,of Eh aka made electrical accessones plus a Hi to book Dc.
with complete confide»t at

Mobile amateur radio TV and FM aerials plus tots of accessories are described in our
tatalogue

Acdion bass pedal untt for organs Has eitc Item bass gotta. stop for guitarists
accompaniment Specification in our catalogue

fryoramuirn
ELECTRONIC SUPPLIES LTD
All mail to:-
P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155
Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554155.

A massive new calif!, a
from Maplin that'sekt-
bigger andbetter that
before If you ever Cu,
electronic componera
this is the Ann
catalpa,
not be A 1'
Over 211,
some n ta

it k a compre
guide to elect,
components kv.1,
hundreds of
photographs and
mut:traitor, and page
al ter page
of invaluable data

Our ni monthly
newsletter coolant,
guaranteed prices
tateioal off ersend
all the infest

ow, tit rn M.11

 is superb organ taktIdthe first working aecton for lost ore 00 Frcl specification
our catalogue

A pulse width am coorroller for S1T001.3 running plus Inaba braking and
eleration Fu I ccosttuction details in ow -catalogue

3800 synthesset bt. Id it yourself at a tsciron of the cost ci on. featly -erode with
s -specification Full dead; in our catalogues

A si pert) lec 1,tca Cork hop .n your home A you need is pair raralootty, Post the
nuw

1111111111111141115"ar-

63key ASCII keyboard with 625 line Td interface 4 sage manor, and
rider. processor or. dace Cends m our cataleno.

(,)   ,
0 0'1,

A range of highly attractive knobs is described in our catalogue Our prices are very
attractive WO,

oede rdnde disco acceskomis at mat venous proces Our catalogue has all the details

A A A  A A mi  
11111 AlliAAAAAA 111"  

ouch oderated rhythm generator, the Droarseite Construction details 25p.(Leaflet
toir S49) Specatrattor tn our catalogue

mmaillE111=1

An attractive meals alarm clock with radio rvotchtng function and battery back
Complete kit with case only (13 88 (that VIP & p&p) MA1023 module only ETI
final VAT)

Post this coupon now for your copy of ou
1979-80 catalogue price 75p.
Please send me a copy of your 280 page catalogue
as soon as it is published (8th Jan.1979) I enclose
75p but understand that if , am not completely
satisfied I may return the catalogue to you within
14 clays and have my 75p refunded immediately
If you live outside U.K. send £1 or ten International
Reply Coupons.

NAME

ADDRESS

ETI 579




