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By popular request:
Probing the Oscilloscope
. The instrument and

how to use it o o0

————

PLUS '
Bike Siren and Stereo Bass Booster
projects, Pc_gjealure and all our regular columns
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Available at your
newsagent or
direct for

60p p&p

&

LECTRONICS
CATALOGUE

CONCISE PARTS CATALOGUE
AMBIT INTERNATIONAL

INVEST 60p AND MAKE

£2.40 net profit

Here are some examples from the current issue

Buy Ambit's new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.

CMOS i
4000 on 4078 018
4001 on 4081 012
4002 0.12 4082 018
4007 013 4093 0.30
4008 050 4099  0.80
400BAE 0 80 4175  0.80
4009 0.25 4502  0.60
4010 0.30 4503 050
4011AE 024 4506 .70
01 o 4507 037
4013 0.25 4508  1.50
4015 0.50 4510 055
4016 0.22 4511 0.45
4017 0.40 4512 055
4019 038 4514 125
4020 0.55 4515 1.25
402 0.55 4516  0.60
22 0.55 4518 035
4023 0.15 4520 060
4024 0.33 4521 130
4025 015 4522 089
4026 05 4527 0.80
4027 0.26 4528 065
4028 0.50 4528  0.70
4029 0.55 4531 065
4030 35 4532 0.80
4035 0.67 4534 4.00
4040 0.50 4536  2.50
4042 0.50 4538 (.85
50 4539  0.80
4043AE 093 4543 0.80
060 4549 350
4046 0.60 4553 270
a0a7  0.68 4554 120
4049 024 4555 035
4050 0.24 4556  0.40
4051 0.55 4557 2 30
4052 0.55 4558  0.80
4053 0.55 4559 3,50
4054 130 4560 2.50
4055 130 451 100
4056 130 4562 250
4059 575 4566 1.20
0 75 4568 1 45
115 4569 170
030 4572 022
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I.C. SOCKETS DISCRETES BC556 12p
A range of high quality, low cost, BC237 8p BC550 12p 25K 168 35p
low profile DIL sockets ideslly suited BC238 8p BC560 12p J310 69p
for both the OEM and hobbyist. All 2Tx238 9p BC633 22p J176 65p
types feature double sided phospher BC239 8p BC640 23p 40823 65p
bronze contacts, tin-plated for low B8C307 8p 2SC1775A 22p 3SK45 49p
contact resistance. B8C308 8p 2SAB72A 18p 3SK51 S54p
8x0.3" 12p 22x0.3" 20p BC309 8p 2SD666A 30p 3SK60 58p
14x0.3" 13p 22 x 0.4" 20p B8C413  10p 2SB646A  30p  3SK88 9%p
16 x 0.3 13p 24 x 06" 22p BC414 11p 2SD668A 30p MEM6E80 75p
18x 0.3" 18p 28x 0.6 25p B8C415 10p 2SB648A 40p BF960 99p
20 x 0.3 19p 40 x 0.6" 35p B8C416 11p BF256 3gp BF96) 70p
20 x 0.4 19p 42 x 06" 38p BC546 12p 2SK55 28p  BF963 99p
XTALS
VOLTAGE REGULATORS TMHz 300 '4
78XX1ATO-220 pos  0.58 3.2768MHz  2.00 D e L Iy e
79XX1A TO-220 neg 0.60 4AMHz 1.70 PO : .
78G 1A TO-220 adj pos  1.10 4.194MHz  1.70 BARCLAYCARD may be used with
78G 1A TO-3adjpos  3.95 443MHz  1.25 writtentorgteiephonsiordessiothiclal
78H5A TO-3 5v pos 425 s’MHl 2‘00 MA do(u[s on applicstion, and a
78H5A TO-3 12v pos 5.45 6.5536MHMz  2.00 special prize for 'thot: whg”r;H.d our
78HG5A TO-3 adj pos  7.45 IMHz 200 popeckhde L AR o Rl
79HG5A TO-3 adj neg 7.45 8MHz 2.00 crystal with every CP! you
LM317.5A adj pos 1.30 9MMHz 2.00 buy - n.m clip out this parsgraph snd
LM337.5A adj neg 1.75 10MHz 200 attach it to your order. E&OE.
78S401.5A adj pos swreg 1.20 11MHz 2.00
062 74153N 0 55 74366N 85 | 74LS109N  0.20 | 74L5248N 135 74CXX
56 74154N (55 74367N 085 | 74LS112N 020 | 74LS249N  1.35 Processors
) 14 74155N 0 55 74368N 085 | 74SL113N  0.20 | 74LS251N  0.35 74C00 020 | ghgn gerias
014 74156N 0 74390N 185 | 74LS114N 0.19 | 74LS25IN 0.35 74C02 0.20
014 74157N 0 55 743938 185 | 74LS122N 035 { 74S257N 040 | 74C04  0.20 | BOBOAFC/2 {7.30
014 74159N 1 90 74490N 185 | 74LS123N 035 | 74LS268N 037 | 74C08 020 | 812 230
014 74160N ¢ 55 74LS124N 180 | 74LS259N 060 | 74C10  0.20 | 8214 350
028 | 746N oz5 | JALSN 7aUS125N 024 | 74LS260N 050 | 7aCla 056 | 816 185
27 74162N 0 55 74LSOON 010 | 74LS126N  0.24 | 74LS266N 022 | 74C20 020 | 8224 350
28 74163N 055 74LSOIN 010 | 74LS132N 042 | 74LS273N 070 | 74C30 020 | 8251 8.21
ol 74164N 0 55 74LSO2N 041 | 74LS133N 024 | 74LS275N 320 | 74C32 020 | 8255 5.40
035 74165N 0 55 74LS03N 011 | 74LS136N 020 | 74LS279N 035 | 74C42 080
030 74166N 0 70 74LS04N 014 [ 74LS138N (30 | 74LS280N 250 | 74C48 103 | egnq/6800
) 26 74167N 125 74LS05N 013 | 74LSI139N 030 | 7aLS283N 042 | 74C73 050 2150
) 20 74170N 125 74LS08N 012 | 74LS145N 120 | 74LS290N  0.50 74C74 050 68?\09 et
075 74173N 110 74LS09N 012 | 74LS15IN 030 | 74LS293N  0.40 74C76  0.48 | 68A00 :es
075 7817aN 0 75 74LS10N 012 | 78LS153N 027 | 7aLS295N 150 | 74CB3 098 | 68800 e
024 74175N 075 78LS1IN 017 | 78LS154N 088 | 7aLS29eN 076 | 7aCss 098 | 6802 3ol
1.06 74176N 0 75 74LS12N 012 | 74LS155N 035 | 7a1S38EN 032 | 7aCB6 026 | 6809 S
030 7417IN 075 74LS13N 020 | 74LS156N  0.37 | 74LS366N  0.34 74C89 268 5813 ) f;?—,
055 74178N 090 74LS14N 030 | 74LSI57N 030 | 74LS36IN 032 | 74C90  0.80 gg ‘0 o
0 35 74179N 135 74LS1SN 012 | 74LS158N 030 | 74LS368N 035 | 74C93 080 68300 L
35 74180N 0 75 74LS20N 012 | 74LS160ON 037 | 74LS373N  0.70 74C% 094 ot s
70 7418IN 1 22 74LS2IN 012 [ 74LSI6IN 037 | 741S37aN 070 | 74C107 048 | B )
60 74182N 0 70 74LSZN 012 [ 74LS'62N 037 | 74LS378N 040 | 74CIS1 152 | BHCS A
a5 74184N 1 20 74LS26N 0.14 | 74LS163N 037 | 7aLS37IN 085 | 74C154 226 eaao1 3
140 74185N 1 20 74LS2IN 012 | 74LS164AN 040 | 74LS378N  0.65 74C157 182 E3A40 als
11 74188N 3 00 74LS28N 015 | 74LS165N g0 | 74LS379N  p6p | 74C160 080 | SHCOH A
062 74190N (55 74LS30N 012 | 74LS166N 080 | 74LS38aN 250 | 74C161 080 o
62 7419IN 0 55 74LS32N 012 | 74LS168N 070 | 74LS38SN 205 74C162 080 | 6890 “g
26 74192N 0 &5 74LS3N 015 | 74LS169N  0.85 | 74LS386N 029 | 74C163 080 2';325" 212
35 74193N 0 55 74LS37N 015 | 74LS170N  0.80 | 74LS3%0ON 068 74C164  0.80 862 37
54 78194N 55 74LS38N 014 | 74LS173N 080 | 74LS393N 061 | 74C165 084 | SHoDS £l
68 74195N (55 74LS40N 013 | 74LS17aN 040 | 74LS395N 210 | 74C173 072 2
17 74196N () 65 74US42N 030 | 74US175N 040 | 7aUS3%6N 199 | 7aC174 072 | 68488
198 74197N (55 74LS47N 035 | 7a4LS1BIN 105 { 74LS398N 275 [ 74C175 072
85 74198N (85 74US48N 045 | 74LS1B3N 175 7aLS39N 230 | 74C192 080 | Hgn oo iog
t20 7419N 100 74LS49N 0.55 74LS18SN 128 | 74LS445N 140 74C193 080
95 74221N 1 00 74LSS5IN 013 | 74LS190N U451 74 5447N 195 | 74C195 080 | ZBOA £3.75
34 74246N 1 50 74LS54N 014 | 7aLS19IN 045 | 741 5490N 110 | 74C200 452 | Z80ADRT 760
034 74247N 1 81 740S55N Q14 | 74LS192N 0485 [ 74(S668N 105 | 74C221 106 | ZBOAPIO ~ 3.50
40 74248N 1 89 74LS73N 021 74LS193N 042 | 74LS669N 105 74C901 038 | ZBOASIO 1 11.00
40 74249N 0 11 74LS74N (16 | 74LS19N 035 | 74LS670N 170 | 74C902 038 | ZBOASIO/2 11.00
40 74251N 105 4LS75N 022 | 74LS19N 035 | poapg 74C%03 038 | Z80ASIO'9 885
65 74265N 0 66 74LS76N 020 | 74LS19%6N 05 74C904 038 | 280CTC 400
50 74273N 2 67 74LS78N 019 | 74LS197N  0.60 | 2102 170 564 | ZBOACTC 450
65 74278N 2 49 74.SB3N p4p | 74LS200N  3.40 | 2112 340 38 Z8001 65 00
45 74279N 89 741 S8 74LS202N 345] 2114 2 149 38
85 74283N 1 30 74LS86N 014 | 74LS22IN 050 | 4027 578 084 PROM
50 74284N 350 74LS90N 032 | 74LS240N 080 | at16 2 169 152
50 74285N 3 50 7% 74LS24IN 080 | 4116 3 149 362 | 2708 20
7% 7a290N 100 741 ¢ 4864P 12 086 | 2716 £300
50 74293N 105 ; 6116P 3 8.00 ) 98 0A
o LI ) LS245N a6 2 % i3
74, N 741524
29 7 3 25 47N 4 32

TELEPHONE (STD 0277) 250909 TELEX 995194 AMBITG  POSTCODE CM144SG
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YRapid

Iectics

* 5mm red 8

* 3mm red 8

* 5mm green 12
Sammisisen I *3mmyellow 12 DIN Jack  Plug
i 2pin 9p 9 g Smm 10p
Clips t t 3p each Ipn 12p 10p Smm *7p
N B 5pin 13 11p Standard  16p

Rectangular TIL32 40 Phono S 24p
#red 12 TIL78 40

green ” TIL1 60
vellow 17 ORP12 85

1mm 13 13p 4mm 18p

Seven Segment Displays

UHF (CB) Connectors

Com cathode Com anode 1259 Plug 40p Reducer 14p
DL704 0 3° 9 DL707 O 3° 95 $0239 Square chassis socket 380
#« FND500 05° 65 FNDS07 0 5- 90 $02395 Round chassis socket  40p
TiL313 03 105 TIL312 03" 108

TIL322 05° 1s TIL3Y 0.5° IEC 3 pin 250V/6A

Plug chassis mounting 38p
All seven sef‘rvwn( displays are Soctel free hanging 60p
supplied with connection details Socket with 2m lead 120p

INS777 45 Dual Colour LED 60

HEGULATORS

Polyester Radial Leads 250V 280 type
001, 0015, 0022, 0 033, 6p; 0 047,0 068, 0.1, 7p; Positive Negative
015,022, 9p; 0 33, 0 47, 13p; 0 68, 20p; u 23p. #78L05 2§ 79005 5
78012 30 9012 68
Electrolytic Radhal or Axial leads 78L15 30 79015 65
047/63V, 1/63V, 2 2/63V, 4 7/63V, 10/25V, 7p; w7805 45 %7905 45
22/25V, 47/25V, 8p; 100/35V, 9p; 220/25V, 14p; 47812 45 #7912 45
470/25V. 22p; 1000/25V, 30p. 7815 60 7915 60

LM309K 130

Polyester Siemens PCB
1n,2n2, 3n3, 4n7, 6n8, 10n, 15n, 7p; 22n, 33n, 47n_ 6Bn, 8g;
100n, 9p; 150n, 11p; 220n, 13p; 3300, 20p; 470n, 26p;

*LM
*LMIVIT 120 LM'}:;HK ’fg

680n, 29p; 1u, 33p; 2u2, 50p.

EER S~

Tantalum bead
01,022,033,047,10@35V12p;22,47,10@
25V, 20p; 15/16V 30p; 22/16V, 27p; 33/16V, 45p;
47,6V, I7p; 47/16V, 70p; 68/6V, 40p; 100/10V, 90p.

#8pn 7p
*14pin 9p
*16pin 10p

connecting cable, ten
different colours
Speaker cable

Bpn 15
Ceramx 22p-0-01u 50V 3p each 20pin  18p ?w"d‘"d “nr:;"ed
Polystyrene 5% tolerance 22pin 200 NN SORROC
10p-1000p 6p. 1500-4700 8p. 6800p-0.012 10p 24pin 220 Cff 1O 4 CHS TAINS
Trimmers Mullard 808 Series 28pin 26p ZDWJV "bbon
2-10pF 22p. 2-220F 30p. 5 5-65pF 35p. 4Opin 329 WYy

20 metre pack single core

TRANSFORMERS

Miniature mans
606V, 909V, 12012V all @ 100mA 100p each

Soldercon pins 60p/ 100

VaW §% Carbon film E12
series 4 762-10M 1p each
AW 5% Carbon film E12
series 4 701 -4M7 2p each
YaW 1% Metal film E24
series 1001 -1M 6p each.

High quality, Sphit bobbin consteuction

6VA 06,06 @ 05A,09,09V @ 0 4A
0-12.0-12V @ 0.3A 1200 each.
06,06 @ 1A, 09, 09V @ 12A
0-12,0-12@ 0 5A, 0-15, 0-15V @ 0 4A
275p each (plus 40p carriage)
0-6,06V@ 154 09,09V@12A,
0-12,0-12V @ 1A, 0-15,0-15V @ 0 BA
330p each (plus 60p carriage)

12VA

24VA

Sixe 60 x 46 x 3Smm
A

SOVA 0-12,0-12V @ 2A; 0-15, 0-15V @ 1.5A,
400p each {plus 70p carnage)
0-30,0-30V @ 1 6A
920p each (plus 80p carnage)

290 | 2 4576M | 220
37013 276M 1 240
300 | 3 579Mm | 120
370 | 4 OM 150
300 | 41940 150

Subman. Toggle 270 | 4 43M 125

SPST S5p  SPDT 60p

#DPOT 50p

Tel: 0322 863494
Hillcroft House

Station Road

Eynsford, Kent DA4 OEJ

TRANS-

BC157 10 BCS58 10 BFX84 25! TIPWO 45
BC158 10 BCY70 18 BFX85 25 TIPOA 40
#BC159 8 BCY?1 18 BFX86 28 TIP30B 50
BC160 45 BCY72 18 BFX87 25 TIP3OC 60
BC168C 10 BD11S g0 BFXB8 25 TIP31A 45 ZTX301 16 |2N3703
TIPIIB 45 [2TX302 .15 | #2N3704 6

X 17 |2N3705

# ZTX108 8 | 2N3055

*ZTX107 8|2N3054
ZTX109  12|2N3442 120

ZTX300 14| %#2N3702 6

i
3
-]
o
@
S
=
&
5]
w
&
@
"
-
@
&
»
o
~
=
i
S
=
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35

25

25

20

22 |BC171 10 BD133 50 BFYS2 23 TIP32A 45 |ZTX341  30|2N3706

22 |BC172 8 BD13S 50! BFYS] 32| TIP32B 55 {ZTX500 15 |2N3707

120 |BC177 18 BD136 30| BFYSS 32 TIPR2C 60 ZTXS01 15 |2N3708

80 |BC178 18 BD137 30| BFYS6 32 TIPI3A 50 ZTX502 15 [2N3709

40 | BC179 18 BD138 30 BRY39 40 TIPIIC 75 ZTX503 18.2N3772 190
40 |BC182 10 BD133 35 BSX20 20 TIP34A 60 2TX504 25 2N3773 210/
0
50
40
70
75
10
10
8
12
a

#BC182L 8 BD140 35| BSX29 35 TIP34C 85 2N697 20| % 2N3819 15
BC183  10'8D204 110! BSYS5A 25 TIP35A 160 2N6%8 40 2N3820 40
BC183L 10/BD206 110} BU205 160 TIP3SC 180 '2N706A 20{2N3823 65
BC184 10 BD222 85]BU206 200 TIP36A 170 2N708  20|2N3866 90
#BC184L 7 BF180  35[ BU208 170 TIP36C 195 ,2N918  35/2N3903 10
BC212 10 BF182 351 M)J2955 99 TIP41A 60 [2N1132  2212N3904 10
BC212L 10!BF184 25| MJE30 50 TIP42A 60 2N1613 30! #2N3%05 6
BC213 10 BF185 25 MJES20 65 TIP120 90 2N2218A 45|2N3906 10
BC213L 10 BF194 12/ MJES21 95 TIP121 90 2N2219A 25 2N4037 45
2|BC214 10 BF195 12 MJE3055 70 TIP122 90 2N2221A 25 2N40S8 10
#BC214L 8| BF19% 12 MPF102
12{BC237 8|BF197 12 MPF104
22|BC238 14[BF198 10 MPSA0S
221BC308 1S{BF199 18| MPSAO6
221BC327 14|BF200 30| MPSA12
35{BC328 14| % BF244B 18 | MPSASS

TISO1 30 2N2906 25 40360
*VNIOKM | 2N2I06A 25 40361

-

40
8| #BCS47  7{BFR40 23 | TIP29A VN4GAF 75 | ZN2907A 25140408
81BCS48 10| BFR8O zs'TanB $S  VNG6AF a;'ZN2926 9 40594
101BFX29 251 TIP29C 60 VNBBAF g5 #2N3053 20
s

#4017 43 4036 285 4055 115 4082 20 4502 70 4529 150
4018 60 4039 295 4059 480 4085 65 4503 50 4532 of
4019 35 4040 55 4060 85 4086 65 4507 38 4534 495
#4020 §5 4041 7S 4063 90 4083 140 4508 200 4538 110
4021 65 4042 4066 35 %4093 33 4510 €5 4543 110
4022 70 4043 60 4067 395 4094 W #4511 50 4549 180
4023 18 4044 65 * 4068 15 4095 90 4512 70 4553 295
4034 40 4046 70 4069 18 4097 340 4514 180 4535 45
4025 18 4047 70 4070 18 4098 B85 4515 180 4556 g3
4026 9% 4048 S 4071 18 4099 95 4516 75 4559 1390
4027 30 #4049 28 4072 18 40106 50 #4518 45 4560 180
4028 55 4050 28 4073 20 40109 100 4500 70 4584 g5

3 60 4077 25 40175 100 4527 90
4034 170 4054 110 4081 18 40193 120 #4528 75

450 | LM377 150 LM3900 50 | NE566 |SO‘I + TDA1022 560
189E 290 ; # LM380 €5, LM3909 70 «NES67 100 | TDA1024 125
14 790 [ #LM381 100 | LM3I9N 120 ' NES71 425 | TLO7 45
748 35 320 | LM382 120 % (M3914 200 | RC4136 90 | TLO72 75
AY-3-1270 830 80 | % LM 386 65 «LM391S 200 SN76013 170 #TLO81 30
AY-3 8910 700 40 1 LM387 120 LM13600 120 | SN76018 150 TLO82 70
#« AY-3-8912 85 'LM393 100 MC1310 150 | % SN76477 150 #TLOB4 90

625 90 #LM709 25 MC3302 150 { TBAG41B11250 » XR2206 300
395 LM710 50 MC3340 135 | TBABOO 80 ZN44 100
25 LM725 350 | NES15 270 1BAB10 95 ZN423 195
70 LM733 75 . NE52 225 | TBAB20 80 2ZN424 135
85 #LmM741 14 NESI 150 | TBA950 290 ZN42SE 390
30 LM747 75 NES44 185 | TCAS40 170 ZN426E 330

90 LM1458 40 «NES56 45! TDA1008 320 ZN42BE 480
50 LM2917 200 NES65 120 | TDA1010 225 ZN1034E 200

Minlature toggle 24 7442 40 7480 45 74107 30 74155 60 74177 78
le;[[))l;_ 80p SPDTTcemre otf 90p ;: 7444 85 7482 70 74109 32 74156 60 74179 6§
Y 90p  DPDT centre off 100p 32 JMe 60 7483 50 74121 28 74157 43 74180 65
S;;m lard toggle 147 48 7ass 75 74122 45 74160 60 74181 135
S.E‘T 350 DDPPDTT I‘g’; o 7448 50 748, 26 74123 48 74161 60 74182 75
o mr'.‘:'::: f Dﬂ,. Pn‘:( s 24 7450 16 7489 18p 74125 40 74162 60 74190 70
APushiomake 12p " Pushtobreak 22p 20 ;45\ 16 7490 28 74126 40 74163 60 74191 7o
1&;% v;;epgvbus]«:usvs op‘P i g8 453 16 7497 45 74132 40 74164 60 74192 70
B 2 ] 3W all 55p each 7454 16 7492 40 74141 65 74165 60 74193 65
g spssu;lg(es " 15 7460 16 74165 65 74167 180 74194 70
Dp SPST 80p & SPST 100p 165 74195 63
o0 741% 6.
PCB MATERIALS ORDERING INFO sy 6@
Alfac transter sheets All prices exclude VAT Please add to ;g ;::33 32
Dalo etch resist pen total order Please add 50p carriage ‘h
Fibre glass board 3 7§ x 8° on ali orders under £101n value Send 0 L
Ferric Chloride 250ml bottle cash/cheque/PO or Access/Visa number LS2. 90 Lgﬁ :
with vour order Our enlarged catalogue L 8 (1S83 S0 80 LS367 38
costs just 42p (free with orders over £5) L 15 LSss 70 80 LS368 50
Send SAE for discounts list Official L 16 (S86 25 85 LS373 80
orders welcome from colleges, schools etc L 16 (1S90 35 LS374 80
|I: :: t 3; :g 120 LS375 SO
HARDWARE 7o, L3z 90
S 16 1S95 45 40 LS378 70
PP3 Battery clips L 8 10 48 g]% 78
Red or black crocod:le clips L 40 LS107 45 45 L5393 75
Black pointer control kn 15p t “’2 :: :(‘)‘; 30 95  LS399 220
Rotary. Carbon track Log ‘1"3;2“(’)‘:3:3:::«;»: heatsink 3;2:: LS55 30 L5113 £ 3): tgg;l; :;g
on Lin SK-1M 20mm panel fuseholder 25p LS73 25 1S114 30 50
Single 32p. Stereo85p each 4mm terminals {var. colours) 33 LS74 25 15122 42 45
E:;g;rm'snl("‘"' sn:](;e TO18 transistor socket 15p LS78 27 15123 S5 L5353 100
S00K. H64mm 64 ohm speaker 70p
Tg)gfn?:hm;: horiz 64mm B ohm speaker 700 ‘COMPONENT KITS SOLDERING IRONS
. An ideal opportunity for the beginner or the expernenced
Antex CX 17W Soldering fron 420p
JRBBERRBE R RN BEN NN NY elsceaprges e vide anasolcomponernat W admmang A Tmmbitstosut 50
CX 17W element 19%0p
* NEw TELEPHONE OHOEH SERVICE ‘s/;wrl,o: Jm?;“ “W 5% Resistor Kit. Contains 10 of each value from ;';":"mxfnsd isn’“'sxml{:)gslu'::" ";‘;:
Now ordering from Rapid is 25 x1° 220 476210 1M {650 resistors) 480p. X25 25W element 190p
even easier. Just telephone b § ; : ;79 z;: Ceramic Capacitor Kit. Contains § of each value from aﬁwg'ﬁwm ‘L"’;:"B tool ‘809700
0322 863494 with your g P 375 % 5° 95p 225(10,0,01(135(capst) 3700, 10 metres 22 swg solder
frequirements and your vQBoard 1605 ST e i I [FiAcs - scrs
Access or Visa number for Veropins per 100 Kit. Contains § of each hor Value f TRIACS
i i Preset Kit tains eacl alue from
jmmediate daspfstch. Nothing ?ﬁ!ﬁ;;lm :gg 10012 to 1M {total 65 presets). 425p each.
couid be more simpiel Spot face cutter 105p

The Rapid Guarantee

* Sameday despatch
* Top quality components * In-depth stock

Nut and Bolt Kit. Total 300 items. 140p.

* Competitive prices
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I-PAK BARGAINS

SCREWDRIVER SET

2 £€1.75
NUT DRIVER SET

£1.75

TOOL SET

W
HOand H 1 Hex key wrenches
£1.75

WRENCN SET

rec! ) hinge

HEX KEY SE1 FREE
HEX KEY SET ON RIN

4

HX/t £1.25

BI-PAK PCB ETCHANT
AND DRILL KIT

Complete PCB Kit compnises

1 Expo Mini Dralb 10 RPM 12y DC incl 3
coliets & 1 x Imm Twist bit

1 Sheet PCB Transters 210mm x 150mm
1 Etch Resist Pen

1 %1b pack FERRIC CHLDRIDE crystals

3 sheets copper clad board

2 sheets Fibreglass copper clad board
Full instructions tor making your own PCB
boards

Retail Vatue over £45.00

OUR BI-PAK SPECIAL KIT PRICE £9.75
ORDER NO SX81

MINI VICE

Trus smatl cast iron quality made vice will

clamp on to any bench or table having a max -
thickness of 1% ° The 2% ~ jaws open to max

of 1%° Approx size 80 x 120 x 66mm

Bi-Pak s M«m Vice at

a Mimi Price only

£2.

OROER NO Sx82

BI-PAK SOLDER -
DESOLDER KIT

Kitcomprises  ORDERNO SX80

1 High Duality 40 watt General Purpose
Lightweight Soldering lron 240v mains inc
3/16° (4 Tmm) bt

1 Ouality Desolgering pump  High Suction wilh
automatic ejection Knutled. anhi-corrosive
casing and tetion nozzie

1 5 melres of De-soldering brard on piashic
adispenser

2 yds (1 83m} Resin Cored Solcer on Card
1 Heat Shuni toot tweezer Type

Total Retail Value over £12.00

OUR SPECIAL KIT PRICE £8.95

' TheThird and
FourthHand...

« s YOU AlWays need
buf have never got “unhl now
This helptu) umt with Rod mounted
horizontally on Heavy Base Crocodile clips
attached torod ends Six ball § socket joints
give mnfinite vanation and positions through
360° also avanabie attached 1o Rod a 2> ciam
magmtier giving 2 5 x magmitication Helping
hand unmit avadable with or without magniher
Our Price with magnihier as ittusiralec ORDER
NO 1402 £5.80
Without magnitier OROERNO T400 £4.78

BRAND NEWLCD
DISPLAY MULTITESTER.
RE 188m

INF IM
le handed pushbulion
12 Smm

polardy *
operation *0Over range ingication

nct

x PP3 of eqe
battery
nw
e 5% x 88
RANGES

DC vottage 0-2

7

e mo----

Ry

Bi-PAK VERY LOWEST Pm% PRICE
£35.00 each

Plastic Boxes

mMw39s NI-CAD CHARGER

Universal Ni-Caa battery charger All plashc
case with it up ha Charge/ Test switch LED
ingicators at each ot the live charging points

Co'oured Black Close fitting
BOXES — ALUMINIUM - nangeo L1g. tixing screws into brass bushes

PLASTIC ZE'L W H  Order No Price
ALUMINIUM BOXES 4 141 £1.00 ges Power
Made with Bright Aluminium toiged 4% 4 £1.30 PP3 (9V} 2 4(
constructon with deep hid and screws 6 3y 144 £1.50 enlite S
L W H jer N Price Plastic as above but with alumumium top panet - 2
5% ) 83p L 146 £1.40 ( £6.95

161 83p  Plastic stoping tront POWER SUPPLY 0URPRICE £3.2
Power supply hits directly into 13 amp socket
Fused for satety Polariy reversing socket
Voltage swilch Lead wilth multi plug

nput 240V AC %0HZ Output -3 45 6
75 9812v0C Ratng -300ma  Mw8s

TRIACS — PLASTIC

& AMP — 400v — T0202 — TAG 136G

1 0FF 10 OFF 50 OFF 100 OFF
40p €175 £17.50 £30.00
8 AMP 400v — 10220 — TAG 425

'8 Mong 0 et t,( 609 575 £27.50 €50 00

rrees ty e Yo Sx26 alueg
€ y0,
S 30 oy Everyday Electronics Gyt
sazq 00 "N Plogs Teachn 81 ] vaas
Kt | £15.65 (mits | & 2combines g1V o
o B K20 884 price 2300 5 e

4
4 83p
3 164 87p
8 166 £1.68
6 16 £1.12
Alt measuwements for hoxes are shown in inches L

£2.14
Length W = Width H = Height

RRE
RE"’ 0‘78118 TABLE ucAPM’pAK s

B e A CAPACITOR

0 400 niption eir
sy Mureg 11 1ypq Prce e ‘ : ““m‘
[y &% :: tormeqg Y .:::‘é::on e Sll? %2?3‘“:: Capacnors Minature

uf e, sk
$113 ;gg ¥ watt Carbon R, :‘IM S -
i . s s 3 Mued Ceramics 680! 0sHm1

e Aswmd Polyestet Polystyrent n

ang(
,,‘U ﬂﬂﬂ«m;

ests ! o
fory. u
bon R Resistors

all R.m,m? 1]
S jep (™2 Ma el §120

and Chay
Lang 2

N Ca‘nl:: 1280 type capacitors

= meta! 1o0¢

Flecliolytics all sots

Quahly lleu'olyh(_s 5
1000 m!

l:‘:nlalum Beads, mined

mate count by weught

a"ﬂ
ks uhm 2" Miseq torsi22

N Tiangsy
=l perfacy
Conta 5 ""!e

N
Codeg my,
4 trpes wirn
dat,
Sheel No reyecty Rea “‘u:ana m;y
2.50

P
am’)« NP |, (LLIVIYTO =3l perfecy
Code "ed types with daty ang ecv"

sSheet N
No rejects Fantastyc valye £250

of ass d
£ sa - 7
[{ 'luT ] .
Quantige o
"% apprgs male coy, it by weight : -

$12
Quantities appeoxt

Doung

4]

of (aﬂwn Film Ressror
22 S‘

ove ! ’.(

IC SOCKETS
The lowest price ever.

and have

MOTOROLA PIEZO
ELECTRIC TWEETER

Maximym Ratings

BI-PAK's COMPLETELY NEW CATALOGUE i ol ne

Completely re designed £ ull of 1he type ol components you tegure plus some 80p £3.25 €550

very wnteresting ones you will s00n be using and of course The largest range of
semiconguciors tor the Amatews and Professional you Lould hope to fing VOLTAG E R EG ULATO R S
n " Positive + egative +
There are no wasted pages of useless information so olten included in T0220 7805 - 300 7985 55 {please
Catalogues published nowadays Just sohid lacls e puce descnphion and 7812 - 500 7912 S%p
AR ndwidual featuies of what we have available Bul 1iemember Bi Pak 5 poiscy 7815 - 50p 7915 - %%p
ER N( has always been to sell quality components al compelitive piices and THAT 7824 - 50p 7924 - 55p

Other types LM34OK — b voit — 18 voit — 24 volt
DOME TWEETER STty 103 - 40p UA723 — 14 pin OW l09 ™

Dome tweeter for systems up 10 50w BI PAK S COMPLETLLY NEW CATALOGUE 15 now available to you You will be ’ "l‘
-2 o amazed how much you €an save when you shop for £ lectrnnic Components with B\'“‘M

VG
) 281 Pah Catalogue Have one by you alt the lime 1 pays 1o buy B1 PAK L/ Y714 I/Iﬂ g.n-m-';mm-w
D o—v"

Dims 98mm giam x 31mm e
Out Price €2.85 OMT2 To recewe your copy send 7 S0 plus 25 pbp Pt

Send your ordees to Oept HE3 81 PAK PO 80X 6 WARE HERTS Use you credit card. Ring us on Ware 3182 N

and gel your otdes even faster. Goods normally
send 2nd Class Mad

Remember you must add VAT at 15% to your order
Total Postage add 50p per Total order

Hobby Electronics, March 1982



MONITOR

Portable Music
Power

The somewhat curiously named
Yacht Boy 80, from Grundig, is a
four-band radio designed for
maximum portability. It measures
amere 18 x 12 x 4 cm and will
comfortably slip into a briefcase
or handbag. The bands cover
medium, longwave and short-
wave plus FM, with a LED in-
dicator to show optimum tuning
on any frequency.

The Yacht Boy 80 is powered
by either batteries or a separate
mains adaptor and its output of
0.6 wattsis adequate for comfor-
table listening without disturbing
your neighbours on the beach!

Including carrying strap, the
radio is available for about £24,
including VAT, in a choice of
either silver or brown finish.

For details, contact Grundig In-
ternational Ltd., Newlands Park,
London SE26 5NQ, ‘phone 01
659 2468.

(.l(l)l)l)l() YACHT 20V go

Optimal Tummng

Master Crafted

The quest for the highest-fi is
never ending. Connoiseurs have
long been aware of the superb
quality of records produced from
a ‘half-speed master’; this is a
variation of the normal record-
cutting process in which both the
stereo master tape and the cut-
ting lathe are run at half the usual
speed. The result is a more
faithful transfer of information
from tape to vinyl. Original
Master Recordings are produced
in America by a small company
called MFSL and marketed in the
UK by Zerostat Components Ltd.
Their half-speed mastered recor-
ding of popular titles are produc-
ed to ‘‘the most exacting stan-
dards’’, with each title limited to
a run of 200 000 copies. Each
disc is pressed onto vinyl special-
ly developed by JVC and is
perfectly flat. To preserve this
quality, the packaging is ' par-
ticularly robust.

The titles include some of the
best pop music of the last 10
years — Pink Floyd’s ‘’‘Dark Side
Of The Moon’’, the Rolling
Stones’ ‘‘Sticky Fingers’’,
‘‘Paraliel Lines’’ from Blondie and
Bowie's ‘‘Ziggy Stardust’’. In ad
dition there is a selection of
classical titles, including Holst's
"‘The Planets’’ and Beethoven's
famous Ninth. )

Full details of Original Master
Recordings and the address of
your local stockist can be had
from Zerostat Componer.. Ltd.,
14 Edison Road, St Ives, Hun
tingdon, Cambs PE17 4LE,
‘phone (0480) 62225.

CASIO P PACE AUNNER

JOGGING ™E3
- §e

el N

3

Calculate By
Candle Power

Maintaining their position as one
of the most inventive, innovative
company in the consumer elec-
tronics market, Casio continue to
astound and amaze us. This time,
it’s a candle-powered calculator;
actually, it is powered by solar
cells but they are so efficient that
it really will run from the light
emitted by a single candle. It
works even better by daylight, of
course, when it’s less of a strain
to read the eight-digit display.

Designated the model SL801,
it offers all the facilities of a nor-
mal four-function calculator, in-
cluding square root, percent and
independent memory.

Recommended retail price, in-
cluding a leatherette wallet, is
£10.95. This price is the max-
imum anyone might expect to
pay.

A similar calculator, the model
SL701, is available in ‘credit
card’ format, priced at £11.95.

Jogging Memories

Readers may recall an item in last
month’s Monitor about Casio’s
new Jogger's Watch. The pic-
ture, which we were unable to
print last month, gives a more ac-
curate idea of the facilities provid-
ed. About the only factor the
model J-100 (as it is called)
won’t calculate is the number of
blisters-per-mile!
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Mail Order
Madness

Ace Mailtronix Ltd {‘Component
supplies for electronic en-
thusiasts’) have made a good
start in 1982 with the early
release of their new mail order
catalogue.

New additions include low-
leakage electrolytic capacitors,
more cases and an expanded LED
range, including rectangular and
triangular types, indicators and
bargraphs. The IC range has been
considerably improved both for
linear and logic devices and the
keyboard range now includes
keyboard switches and complete

keyboards.

Their development pack of
resistors ought to be of interest to
every electronic hobbyist; it con-
sists of 600 resistors with values
between 1R and 10M, in quan-
tities of either 5, 10, 15 or 20,
depending on popularity.

The Ace Mail Order Electronic
Component Catalogue may be
obtained by sending 30p to Ace
Mailtronix Ltd, 3A, Commercial
Street, Batley West Yorks WF17
S5HJ.

As a special service to hob-
byists, Ace is prepared to look for
components which the construc-
tor cannot obtain elsewhere, on
receipt of a stamped addressed
envelope.

Velleman
Discovers the UK

Velleman electronic Kkits,
previously available only in other
parts of Europe, have landed in
the UK and are now available
from Velleman UK Ltd.

The kits are designed to
satisfy electronics enthusiasts,
from the novice to the expe-
rienced kit-builder, with projects
that range from a simple three-
tone bell to a microprocessor-
controlled EPROM programmer.
Each kit is given a ‘‘degree of
difficulty’’ grading to help
prospective constructors choose

_ MONITOR

an appropriate project; prices
range from £3 to £300.

At present, the kits are
available only from Velleman UK,
however, they will be more
generally available later in 1982.
Write for a free catalogue to
Velleman UK, PO Box 30, St.
Leonards-on-Sea,East Sussex
TN37 7NL or ‘phone Hastings
(0424) 753246. The range of
kits is expanding rapidly and
already new lines are being added
to meet popular demand. Recent
additions include a stereo input
selector with DC control, a stereo
volume and tone control unit and
a ‘'very special’’‘microprocessor
controlled timer. The technical
details are available free on re-
quest from the above address.

Electronics For
Hobbyists

A new company, Electronic Hob-
bies Ltd., has been formed with
the specific aim of providing hob-
byists, experimenters and small
companies with small-quantity
orders of high technology elec-
tronics and computer products.

The product range includes
production equipment and tools
such as PCB exposure boxes,
hand tools, soldering irons
etc;test equipment ({low cost
oscilloscopes) and microelec-
tronic products (for example,
microprocessors and support
devices, control circuits etc).

Sample prices are attractive —
‘scope prices range from £145 to
355, for example — and a full
price list/catalogue is being
prepared. The company is based
at 17 Roxwell Road, Chelmsford,
Essex .
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Atari Games

Ingersoll Electronics, UK
distributors op the Atari 400 and
800 personal computers, have
released a new selection of enter-
tainment packages developed by
Thorn EMI Video Programmes.
Titles include puzzies with
nursery rhyme themes, jigsaws
and board games, plane and
submarine-attack simulators and
a schematic cube problem with
300 variations

All programs make full use of the

graphics and animation, plus
authentic sound effects (the
darts game, which offers 300
variations for up to four players,
even simnulates the sound of a
dart hitting a wirel).

The new titles are available na-
tionwide through the network of
Ataridealers or through the rental
companies DER, Radio Rentals
and MultiBroadcast. For a full list
of titles and prices (which range
from £14.95 to £29.95), con-
tact your local dealer or write to
Ingersoll Electronics Ltd., 202
New North Road, London N1

Atari facilitie~ for full colour 7BL, ‘phone 01 359 0161.
skin response, indicating pain
SCHOOLS PRIZE and relaxation.

DASH — Distress Alarm for
the Severely Handicapped —
is a project developed by
Carlton Evans, from Brent-
wood, Essex. It monitors

stress, or
DASH has met with a fav-
uorable response from the
medical profession, who find
it useful for showing the con-
dition of patients otherwise
unable to communicate.

Bi-Kits

The new $.453 Stereo FM Tuner
module from Bi-Pak Semiconduc-
tors offers push-button varicap
tuning for four fequencies,
phase-locked loop decoder for
mono or stereo and provision for
the addition of a LED stereo in-
dicator, centre-zero tuning meter
and a mono/stereo switch.

The tuning range is from 88-108
MHz with a sensitivity of 4 uV for
30 dB signal to noise ratio and the
audio output is of the order of
200 mV; operating voltage is in
the range 18-25 V.

The module is carefully design-
ed for stability and may be usedin
a wide range of applications. The
price is £21.85 including VAT,
plus £0.50 p&p, from Bi-Pak
Semiconductors, PO Box 6,
Ware, Herts SG12 SAG.

Tooling Up

Meanwhile, the carpenters are
hard at work repairing the
damage to Monitor's Newsdesk
caused by the arrival, with a re-
sounding thump, of two Cooper
Tools catalogues.

The Electronic Catalogue,
1981-82, covers the very exten-
sive range of Weller soldering
irons and Xcelite pliers and cut-
ters, screwdrivers and nutdrivers
and a variety of special tools (eg
tweezers and clamps — very
useful for fine work).

The general catalogue con-
tains, in addition, the complete
range of Nicholson files, Lufkin
measuring tapes (for long jobs),
Crescent adjustable wrenches
and screwdrivers and, for those
moments when it’s all too much,
the range of Plumb hammers and
axes.

Mr. Jonathan Bird of Cooper
Tools Ltd., Sedling Road,
Washington, Tyne and Wear
NE38 9BZ (phone Washington
(0632) 466063) will be pleased
to supply further information on
the Cooper Tools range.
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Details
Examined

Another new release from
Stotron Ltd is a8 pocket micro-

scope priced at under £20 in-
cluding stand. it provides 20x
magnification and would be a
useful tool for laboratories,
schools, workshops, service
engineers and electronics en-
thusiasts.

It meesures just 125 mmIlong,
has a graticule for linear and
argular measurements and is
powered by standard 1V5 ‘pen-
light’ batteries.

A micro-stand, with spring-
clips fcr sample slides, is

available, allowing it to be used
like a conventional microscope.
Stotron Ltd are located at Unit
1, Haywood Way, Ivyhouse
Lane, Hastings, East Sussex;
write for a catalogue or phone
Hastings (0424) 442160.

Hey. Good Looking

The almost universal use of
printed circuit board or Veroboard
has made the ‘‘rats nest’’ syn-
drome (several yards of various-
coloured wires snaking through
the innards of a chassis) virtually
obsolete. Nevertheless, most
electronics projects require some
off-board components which

must be wired to a PCB or
Veroboard and if neatness is im-
portant to you, some way must
be found to keep those wires
from tangling potentiometer
shafts or snarling-up in a finned
heatsink.

If you like your finished works
to look good on the inside as well
as the outside, Brandauer
adhesive cable clips from Stotren
Ltd will keep internal wiring in its

proper place.

The range can handle single
cables or bunches of wires, from
a fe'w millimetres diameter up to
19 mm (%in) or even lengths of
flat ribbon cable. The adhesive is
instant and the polyethylene pads
provide a high level of insulation
from the mounting surface.

Apart from their usefulness to
the electrcnics constructor, they
would ailsc be handy for DIY wir-

ing jobs around the house.
Brandauer cable clips are
available through Stotron’s mait
order service: write for a
catalogue to Stotron Ltd., Unit 1,
Haywood Way, lvyhouse Lane,
Hastings, East Sussex or phone
Hastings (0424) 442160.

HE
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WATFORD ELECTRONICS

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

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARAN D. ORDERS DES-
PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI-
TUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME.
"P&P ADD 50p TO ALL ORDERS UNDER £10 NET. OVERSEAS ORDERS POSTARGE AT
COST. AIR/SURFACE. ACCESS ORDERS WELCOME.

VAT' Al prices exclusive of VAT, Please add 15% VAT to the totai cost incl. P&P. . ¥

Wo Stmch Bhovesris mart MmN pove W WA UR We e eied batend Wariery
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POLYESTER CAPACITORS; Axial Lesd Type

400V: 1nF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10N, 15n, 18n, 22n 12p; 33n, 47n, 68n 16p; 100n, 150n 20p; 220n
30p; 330n 42p; 470n 52p; 680n 60p; 1uF 68p; 2,2 82p, 4.7 8Sp.

180V: 10nF, 12n, 100n 11p; 150n, 220n 17p; 330n, 470n 30p, 680n, 38p; 1uF 42p; 1u5 45p; 2,2 48p
1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n 48p; 100n 50p; 470n 99p.

0 {AD FAD CAI ORS: 260V:
10nF, 15n. 22n, 270 p; 33n, 47n, 68n. 100n 7p; 1500, 2200 10p.
13300, 4700 13p; 680n 19p: 14 F 23p; 145 40p; 2 2 489; 44 7 80p.

ELECTROLYTIC CAPACITOR

ULTRASONIC TRANSDUCERS
40Hz 395p /pr

{Values are in uF) 500V: 10 52p; 47 78p; 250V: 100 65p; 83V: 0.47, 1.0,
15,22,25,3.38p; 4.7 9p; 6.8, 10 10p; 15, 22, 12p; 33 15p; 47 12p; 100, 19p; 1000 70p. SOV: 47 12p; 68
20p; 220 24p; 470 32p; 2200 0p. 40V: 4.7, 15, 22 9p; 3300, 90p; 4700, 120p; 25V: 1.5, 6.8, 10, 22 8p; 33
9p. 47 8p; 100 11p; 150 12p; 220, 15p; 330 22p; 470 28p, 680, 1000, 34p; 2200, 50p; 3300, 76p; 4700
;ip; :%%47 100 9p; 125, 12p; 220 13p; 470, 20p; 680 34p; 1000 27p; 1500, 31p; 2200 36p; 3300
G
TAG-END TYPE: 70V: 4700, 245p; 64V: 3300 198p; 2200 139p; 50V: 3300 1 8 ; 40V:
160p; 26V: 10,000 320p; 15,0085:&59. 34 5 e B A By

ANTALUM BEAD CAPACITORS
35V: 0.1yF, 0.22, 0.33 15p; 0.47, 0.68,
1

POTENTIOMETERS: Rotary Carbon
Track 0 25W Log & 0 SW Lin

OPTO
ELECTRONICS

6. 2.2, 3.3 18p; 4.2, 6.8) 5000, 1KQ & 2KQ (Lnesr oty Se RONIC
eV 2233 16p: | camy KO & 2K " 528 | LEDs with Clips

5K(}-2M(} Single Gang 29p | TIL208 Red 13
5KQ-2ZMQ Single Gang O /P Switch 78p | TIL211Grn 19
5K()-2M) Double Gang asp | TIL212 Yel 1.

- 2" Red 1%
SLIDER POTENTIOMETERS 2" Yel ot Gm 18
0-25W log and kinear values 60mm Sauue LEDs
Wﬂ-sog!llsingle gang 70p | ORP12
10K01-500K 11 dusl gang 10p
Setf Stick Grad d Bezel 40p

2 30p; 33,
10v: 15, 22,
: 100 42p.

MYLAR FILM CAPACITORS

100V: 10F, 2, 4, 4n7. 10 8p; 150
22n.30n, 40, 47 Tp; 56 100n. 200 By;
470n/50v: 12p.

MINIATURE TYPE TR
2-6pF, 2-10pF, 2-250F , 5-560F 30p.
COMPRESSION TRIMMERS
340pF, 10-80pF 20p: 20-250pF 289;
100-580pF 38p; 400-12500F 48p

POLYSTYRENRE CAPACITORS:
10pF 10 10F 8p; 1 5nF 0 10nF 10p

SILVER MICA {Values inpF} 2,33, 4,7
6.8, 8.2, 10, 15, 18. 22, 27, 33, 39, 47
50, 56, 68, 75, 82, 85, 100, 120, 150,
180pF 15p each;

200, 220, 250, 270, 300, 330, 360, 390,
470, 600, 800, 820 21p each

1000, 1200, 1800, 2200 30p each

3300, 4700pF 60p each

PRESET POTENTIOMETERS

Vercal & H

D 1W 50N —5MQ Minawre »
0-25W 1000 —3 3IMQ hora 10p
0-25W 2000 —4.7MQ) vert 109

‘!;lSTORS Carbon

Stability. Low Noise
Tolerance 5%

E3LLEE 52T

L 100
7 Segment Displays
TIL321 5CA 115
TiL322 5CC
DL704 .3 CCth
DL707.3CA
.3 Green CA
RANGE VAL 1-99 100+ | DL747 6CA
2124M7 E24 2p 1p | FND3S?
20124M7 E12 2p 1p MAN3640
212-10M  E12  Sp 4p 10 Seg Bargraph
2% Metal Film 10§)-1M 6p 4p
1% Metal Film 510)-1M 8p 6p
100+ price a'ppllas to Resistors of each
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ICM?7205 1150
ICM7216A

1950
ICM7217A 790
1CM7555 80

295

LC7120 388
LC7130 4%
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TECHNOMATIC LTD.

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
{{Tel: 01-452 1500, 01-450 6597. Telex: 922800

305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233

as desktop computer and a software development tool. The spare EPROM space allows modification for

Jedicated control or calculator application

Kit {incl. all comps for computer, psu, & cassette interface, 2K monitor EPROM & all PCBs) £72 P&P £1

PLEASE ADD 40p P&P & 15% VAT (Export no VAT)
Government, Colleges, etc. ORDERS WELCOME
VISA & ACCESS CARDS ACCEPTED
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7a284  200p 4006 65p 1-24 25.99 100 + (For ZX81 owners, we provide an extender card to accept the RAM pack so no need for an expensive
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74290 100p 4008 60p ~ . . N
74293 100p 4009 30 | 76 2.25 2 * MICROPROCESSOR TRAINER #
74298 100, 1 20 . .10 2.00 Lfaby A
24365 55: :&? ": 2532 450 4.00 3.76 (As pubiished in Wireless World Jan 81)
74366 550 4012 16p 4116-200nS 0 86 0’75 0'7 | This micro computer based on 6802 processor and only 8 other ICs, provides up to 4K EPROM, 1K RAM,
4013 35p . - .70 .| PIA, 6 digit display and up to 8 momitor commands. Though designed as a trainer Nandcomp can be used

10
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B Project

Roll Them, bowl them!

THE DIGITAL DICE project is, as its

title suggests, an electronic replacement for
those spotted cube-shaped things.
However, instead of being thrown around,
ours is operated by touching two screws
mounted on the top. The resulting display
of red dots show a number from one to six
with an equal chance of any number
‘turning up’ — or, in this case, of turning
on!

The unit is powered by a small nine volt
battery, so there is no possibility of getting
a shock — essential when there are
children around. Also, the switch can be
triggered by any area of skin, enabling the
handicapped to use the dice.

Construction

The Dice is designed for ease of
construction and reliability. The PCB
contains only three ICs, ali of which are
CMOS and must be handled with care (if
at alll). Use sockets and an insertion tool
to mount them or, failing this, make sure
you never touch the pins with our fingers.
Ali the off-board connections are

made using PCB pins, following the
overlay (Figure 2) very closely (note that
IC2 is placed upside-down in relation to
the others), and remember to check the
polarity of the diodes. A nice touch is to
mount the resistors with the tolerance
band {gold, 5%; silver, 10%) at the
bottom end; this looks neat and makes the
values easier to read. The PCB slots neatly
into the recommended box, eliminating the
need for fixing bolts.

The box should be drilled and

assembled before soldering any wires to
the board. Fit the LEDs to the lid first,
following the layout in Figure 3. A tip for
locating the holes is to use a piece of
stripboard as a guide through which a pin
is inserted to mark their positions. The
holes can then be drilled using a 3 mm drill
and the LEDs glued into place with epoxy
resin (eg Araldite). The leads from the
LEDs should be cropped to a reasonable
length for soldering and wired up as shown

in Figure 3. Links on the PCB must be
made using insulated wire, to avoid any
chance of short circuits occuring. Our
prototype used a special square switch, but
any small slide switch may be substituted.

When all the wiring has been checked,
the battery can be connected and the unit
switched on . . . . and you’re ready for a
tumble!

T~ —_—)

SWila I +9Vv
|
|
16 I
|
Ic2 |
|
TOUCH ¢l |
CONTACTS |
10n |
I |
IC1c |
‘ 14 1 NIC3e A ED2 |
w2 > Lonmn B
0S| 7 |
Ic1d s[ [s]is L5 I ¢ |
'[> & |
NOTES |
IC1 IS 4049 |

IC2 1S 4017
IC3 IS 4050 SWib| ov
T~ -0 }

Figure 1. The circuit uses only three ICs.
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B Project

How It Works

TOUCH
SWITCH

Like nearly all electronic circuits, this one
may be understood if itis broken downinto
small blocks. This is called ‘partitioning’
and itis a technique used, for example, by
engineers to test circuits bit by bit. From the
block diagramit can be seen that there are
five distinct blocks in the Digital Dice pro-
ject.

The touch switch telis the counter when
to count. It consists of only three parts; a
resistor and two gates thatare partof IC1,
theinverter IC. One gateis kept at nine volts
(high) by R1 and therefore its output is at
zero volts (low) — it has been inverted.
Placing a finger on the touch contacts
causes the inverter to switch over because
the resistance of 2 or 3 mm of skin is on
average, much lower than R1 (10M).

0—5 DECODER
> »> +
COUNTER BUFFER
1&
ASTABLE
MULTI-
VIBRATOR

Therefore, IC1ainput is taken low and its
output goes high. The second inverter flips
the signal back over, to allow the counter to
be switched on — it needs zero volts atits
‘enable’ input (pin 13) to begin counting.
The astable multivibrator, IC1¢, d, sup-
plies a very fast switching waveformto the
counter via pin 14, Every time the astable
goes from alow to a high state, the counter
moves its output on to the next number.
The process of changing on the transition
from zero to nine volts, is called ‘positive
going edge triggering’. The gates of the
astable are connectedin series viaR2 and C1
— the timing components. The time taken
for one complete cycleis given by the pro-
duct of the timing components, which is
around 10u$ and corresponds to a clock

» DISPLAY

frequency of about 100 kHz, ensuring the
numbers change too quickly to be predic-
table.

IC2 has the job of counting sequentially
from zero to five, whichis the same as coun-
ting from one to six. At each positive going
edge from the astable one of the counter
outputs goes high. Once the fifth output has
been triggered, the count instantly returns
tozerodue to output six (pin 5) being con-
nectedtotheresetinput, pin 15.

The decoder and buffer circuit, on the
outputs of IC2, ensure the correct LED's
are lit.Buffers precede each of the six out-
puts to prevent loading effects, on the
counter, by the LEDs. The decoding circuit
can be understood with the aid of a ‘truth
table’ (Figure 5).

TOUCH
PAD

4

ov Jj
R

LED LED

1,7 35

PP3

\

L
26 4

Figure 2. The component overlay; note that IC2 is reversed, relative

to

12

ICs 1 and 3.

Buylines

The components for the complete avaitable from: Frank Mozer
project including the case should Limited, 5 Angel Corner Parade, Ed-
cost less than £5. The case is monton., order codeHB1.

Figure 3 (right). Truth table showing how p

the counter outputs are decoded. For eax-
mple, if Pin 3, ’0°’, is high (+9 V) then all
other outputs will be low (0 V). Therefore:
IC3a output is high, IC1e out is low and
LEDs 1 and 7 are off; Pin 2 is low so IC3b
output is low and its diode does not con-
duct - but the high on IC3a output is
coupled via a diode to the input of IC1f,
therefore IC1f out is low and and LEDs 3,5
are off; Pin 4 is low so IC3c out is low and
its diode if off (there is a high on the
cathode of the diode but this only rein-
forces the high on IC1f input); Pin 10 is
low, IC3d out is low and its diode is off,
but there is a high on IC3f input coupled,
via the diodes, from IC3a, therefore IC3f
output is high and LED 4 is turned ON;
finally, Pin 1 is low, IC3e is low, LEDs 2
and 6 are off. Any other count can be
decoded in a similar fashion.

Parts List

RESISTORS (all 4 W 10%)
R1 10M

R2 1k

CAPACITORS

C1 10 n C280 polyester
SEMICONDUCTORS

D1-D7 1N4148 or IN914
IC1 CD4049B

IC2 CD40178B

IC3 CD40508B

LED1-LED7 O.,12" sub-miniature
red LED

MISCELLANEOQUS

SWi1 DPDT slide switch
Case, PP3 battery and clips, nuts,
bolts, etc.
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Digital Dice B

With Heathkit, you're all set for a
great deal. And not just big savings.

Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is mcluded Even the solder you need

is there.
Follow the steps and
youllend up with a hand-
crafted, well-designed
piece of equip-
ment. One
you'll be proud
of. Because you built it yourself.
There are 10 great kits to start you off. An
interesting choice of a digital clock to a metal
locator, including a short wave listener's

T N

IC2 OUTPUTS | LEDs receiver, windspeed and direction
COUNT lpin 3 [pin 2 | PiN 4 meIPm 19 |2 |as | o [P indicator, digital readout electronic
ASCA /el Rl Tl scale and five more useful kits.
o [wv]ofofo|o| || ON o All at 30% off to first-timers.
wlolololon . Send for your catalogue right now
Vo ' " - for a start.
2 o | o [+wv| o | o |own| oN o* Metal
| , ) Locator
3 o | o oo o |ov| - [on] - |
| ' Q :
4 o | o o | +av I o |on| - |oN|oON :o.
5 o | o 0] o |+v|on| ON|oON o Windspeed and Direction
S e 1 1 | S (K Indicator
To Heath Electronics
(U}() Limited, Dept (HE3),
Bristol Road, Gloucester GL2 6EE
a k k a (HES
ICle t— [ To start me off, please send me
LED1 LEDS acopy of the Heathkit catalogue.
I enclose 28p in stamps.
a k
1C30 f—it Name I !
IC3f p— EEDZ Address = - g

¢
iC1t < 'o“f [ O e [ | Youbuﬂdonourﬁﬁ-nence

EATHRIT

HE
13

Figure 4. Connection diagram for the LED's.
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B Feature

SCALING
the Hi-Fi

HEIGHTS
Part 3

In may ways, loudspeakers are
the most important
components of a hi-fi system.
After all, “"What you hear is
what you get’’.

CHOOSING THE SPEAKER for your hi-fi system involves a fair
number of preliminaries. For a start, how much room can you
allocate to the enclosures? If you're serious about hi-fi, then go
for the most you can, as ‘‘the bigger the better’’ is the rule with
speakers. The more air they can move, the better will be the bass
and, generally, big boxes move more air than little ‘uns.

Look around and decide whether you‘re going to use shelf-
mounted units or floor-standing enclosures (these will have to be
allowed for in the budget don't forget). Either approach is a valid
one. There are some excellent small speakers which lack nothing
but that very bottom octave of gut-moving, window-rattling,
bass extension. Does this matter to you? (Really?) Go through
the kind of music you intend the boxes to play and make an
honest judgement.

For the sake of peace, have the arguments before leaving
home. You’ve no idea how silly it looks from the other side of the
counter to see people — whatever relation to each other —
squabbling over whether teak or walnut finish will match gran-
nies false teeth better, or if those huge Wharfedales will really go
between the sideboard and the china leopard Aunt Jocasta sent
from Kenya last year . . . salesmen are only human and patience
is a virtue few of us have in abundance. You'll get better service if
you appear organised and clear about your wants at the outset.

Two (or Three) into One

Most of the adverts you read for speakers make great play of the
number of drive-units (ones) there are in the box, the tone con-
trols on the back, the materials used, the lasers which dance
across the design curves, the side of the forest the trees came
from to make the veneer, how often the engineers clean their
teeth, etc, etc, etc.

Well, that might be an exaggeration, but give the ad men a few
years and you never know.

Itis all quite pointless. Listen and forget the lot. If you begin by
defining the physical requirements for the speakers as outlined
above, then you can just settle back into the comfortable demo-
room chairs and open up your ears.

At the risk of repetition, it's the sound you're interested in and
not the manner by which the speaker achieves it. Use the ‘blurb’
as an indication to guide you to the area you're interested in —
and no more.

Loudspeakers are the voice of the hi-fi system and yet remain
the least technically refined. Every unit on the market has an in-
dividual character, which is clearly apparent if compared to
another. Hence, extensive listening sessions are more vital than
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ever. Anyone who buys a pair of loudspeakers without hearing
three or four competitive models directly compared to them is
gambling the cost of his entire system plus that of replacement
speakers.

Elephants For Reviewers?

Comparisons have to be simultaneous, because a person’s audio
memory is very short — half an hour after you've heard a speaker
is too late to listen to another and try to decide between them.
Your mind will have ‘enhanced’ the earlier impressions, be they
good or bad, and rendered the comparision pretty useless.

It takes training {ie a great deal of practicel) to be able to listen
to a piece of hi-fi and retain objective criteria of its sound over
even a short period of time. General impressions — poor bass,
high distortion, etc, are easy, but fine detail such as depth of im-
age, amount of detail in the sound, high frequency quality and the
like cannot be accurately ‘stored away’ indefinitely. The more ex-
perienced a person becomes, the more reliable his memory banks
will prove to be.

For this reason, have your demonstration of speakers set up in
a comparator box which can switch from one set to another,
while the music is playing. Also make sure the cartridge in use is
the one you intend using at home. This is most important of all,
but if you can arrange for the turntable and amplifier to match, so
much the better.

Listening

What to listen for? Mainly those things in music which appeal to
you! Some people consider it desperately important, for in-.
stance, that a hi-fi has an excellent stereo image, ie that all thein-
struments and singers are spread out from the speakers and ap-
pear to have an exact position, from which they do not wander.
Others will sacrifice this, to a varying extent, to get the particular
sound balance they want — excellent bass, sharp high-
frequencies, etc, etc.

There are some guidelines, however, which are fairly univer-
sal. A good speaker should stand the sound away from its
wooden sides, so that you are not aware that the box is the
source of the music.

It must also be all things to all frequepcies and not stress any
particular band. Units which fail this criteria will quickly become
tiring at home and lead to dissatisfaction. Look also for the ‘ease’
with which the speaker lets the music out and lets you listen
through it, to what is happening earlier in the system.

Asto the type of sound, none is more correct than any other —
choose the one you prefer. Just make sure that the cartridge and
speaker don’t aggravate each other, exaggerating weaknessesin
either, or both. Try to aim for a final result which gives you the im-
pression that a spoken voice actually sounds like a person, not
just a hi-fi playing a voice! Sounds simple does it not? If it were,
there would be far fewer brands of stereo around!

One thing to be aware of is that lining up loudspeakers wall-to-
wall in a showroom will invariably effect the performance of any
and all of them. The bass cones of other speakers, in particular,
will move in sympathy with the unit actually playing, modifying
the sound you hear. Generally, the effect is to add warmth and
remove detail. This can give a totally false impression of the
sy .cem.

The cure is easy, fortunately. The better dealers will move the
pair you select out of the stack, if you ask nicely. Position them as
you would in your room and listen again. If the result is what you
want, sign the cheque — the salesman’s earnediit!

A loudspeaker is a transducer — that is, it converts one form
of energy into another. In this case electrical energy from the
amplifier output is converted into mechanical movements of the
air in the listening room, ie sound.

This is achieved by use of the laws of electromagnetic induc-
tion and is exactly the same principle which lies behind electric
motors — that if you pass an electric current through a wire
which is close to a magnet, a force is exerted on the wire propor-
tional to the current flowing through it.

In a loudspeaker, the wire is coiled around the end of a cone
and is extremely close to a very powerful magnet. The audio cur-
rent from the amplifier is passed through the coil, which moves
under the influence of the magnet, taking the cone with it. The
movement of the cone in turn creates sound waves in the sur-
rounding air and these will be a good representation of the audio
signal from the amplifier. How good depends on the quality of the
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RIGID FRAME

OUTER .~

SUSPENSION MAGNET
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{'SPIDER’) _ VOICE coIL
pusT cap?,

CONE

(PAPER BEXTRENE,ETC)

N

TO AMPLIFIER

Figure 1a. Moving-coll drive unit. The voice coil (connected to the
amplifier) sits centraily in the gap between the magnet poles and the
longer the coil is made, the further it can move and still be controlled
by the magnet, hence the unit can handle higher currents from the
amp (higher power handling). This type of unit is used mainly for
bass and mid-range frequencies, as there comes a point when the
large cone will be unable to respond fast enough to replay the input
accurately.

MAGNET
SUSPENSION

INPUT

Figure 1b. Domed drive-unit for high frequencies. Here the
cone is replaced with a curved ‘dome’ of material which is more rigid
and much lighter, hence more able to respond quickly.

speaker! Figure 1 illustrates the basics of the moving-coil drive
unit, as this type of speaker is termed.

Electro-Statics

There is only one other significant method of sound reproduction
on the market and that is the electrostatic loudspeaker. Here the
cone and coil are both replaced by the use of a very thin and light
conductive plate. This is positioned between two grilles of metal
connected to a very high voitage (- 700 V) in such a way that it
can move without contacting the grilles. The audio signal, which
is to be replayed, is imposed upon the high voltage supply.

Once more, the varying signal imposes a force upon the con-
ductive plate, this time electrostatically, which moves in sym-
pathy, thus creating the required sound-waves. Figure 2
illustrates this principle. Note that here a transformer is used bet-
ween amplifier and speaker, both to even out the load and to set
correct voltage levels.

Units For All Seasons

Returning to the moving coil loudspeaker — which accounts for
99.9% of all units sold — Figure 1 shows that, as not all frequen-
cies can be played equally well by one drive unit, most enclosures
will contain two or three to handle the entire audio spectrum. The
sound is split-up by the crossover network in to the bands suited
to each unit so that, for example, the high-energy bass signals do
not reach the more fragile high frequency drive unit.

Rarely are drive-units referred to as ‘low frequency drive’ or
‘high frequency-moving-coil-loudspeakers’. For no good reason
(other than that someone somewhere thought it amusing no
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Figure 2. Electrostatic loudspeaker. The polarising voitage is to help
maintain the position of the moveable plate, with a large input signal
by ‘offsetting’ it. Note here that no magnets are used and that sound
will be emitted in two directions (ie a dipole radiator).

Figure 3. A typical crossover circuit. In this case the unit is the ETI
V3 DIY loudspeaker which uses the three units (two of which are
domed units) which provide a better spread, or dispersion of sound,
than a normal cone.

doubt), bass speakers are termed ‘woofers’, mid-range
‘sqawkers’ and high-frequency ‘tweeters’.

No comment.
There are also three kinds of box (enclosure) in use for hi-fi: (i) In-
finite baffle or acoustic suspension. (ii) Bass Reflex.’
(iii) Transmission Line or acoustic labyrinth. Figure 4 illustrates

15



B Feature

OAMPING
L~ MATERIAL

DOME
TWEETER

CONE
WOOFER

/CROSSOVER

LTO AMP

Figure 4. Enclosure types. (i} Infinite Baffle (iil Bass Reflex

(lii) Transmission Line

(i) Infinite Baffle. Box is sealed tight and air trapped inside will act as
‘suspension’ for the woofer, increasing the unit's power handling.
(ii) Bass Reflex. The vent or post in the front panel will, under the
correct conditions, act as a supplimentary speaker unit, thereby
raising the overall efficiency of the enclosure.

(iii) transmission line. Since the bass speaker is a long way from the
port (and assuming the correct choice of damping materials in the
‘line’), it can be considered, for all intents and purposes, to be in an
infinitely long pipe! No energy is reflected back on to the unit and the
onclo:uro has virtually no effect on the final sound — an ideal
situation.

AIR FLOW FROM
REAR OF BASS SPEAKER

KTO AMP

the principles, but as they are largely irrelevant to how a speaker
sounds, we are not going to spend too much time on the dif-
ferences here. Bass reflex enclosures are more efficient than the
others, but at the cost of bass output. Transmission lines give the
best bass response of the three, but at the cost of larger
enclosures.

Take It On Spec

There are comparitively few specifications to cope with for
loudspeakers buyers, which means that quite often a manufac-
turer or dealer will attempt to confuse the issue with the most

0.2
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amazing irrelevancies. As before, let your ears decide. The list
below includes all the relevant technical points to watch.

Power Handling: Simply how many watts a unit can handle
before disaster sets in. There are many ways of specifying
this, with good old fashioned RMS still the most honest.The
better manufacturers now specify a range of recommended
amplifier power outputs for their units, taking into account the
peak output capabilities. Try to place your amp in the centre of
the range for safety. If a unit is specified only in terms of
‘music’ or ‘programme’ power, halve the figure to get a useful
RMS equivalent.

Efficiency/Sensitivity: The former means how well a unit
translates input into output with minimal losses and the latter
means how much output is obtained for a given input. In other
words, the two mean the same thing to a purchaser! Efficien-
cy is usually specified in terms of percentage, ie 20% efficient
means that 80% of input is lost. Average loudspeakers — if
such things exist — are around 0.3% efficient! So that
99.7% of input ends up as heat and electrical losses! Only
horn loudspeakers, where a special method of coupling to the
air is used, can exceed 1%. They manage 20% or so but cost
the penalty of huge enclosures for bass. it is no exaggeration
to say that to have a pair of full range horn speakers at home,
you'd be living in them rather than withthem . . . Commercial
units are acompromise. Sensitivity isnowadays quoted as the
sound output (in dB) for 1 W of full-range input, such as pink-
noise. Each doubling of power then adds 3 dB to the output.
(As 2 dB is about the smallest perceptable change the ear can
detect, high-power amps become easier to appreciate at this
point). As a guideline, 90 dB is loud, 96 dB about the point
where your body begins moving to the music (who's danc-
ing?) and 100dB around the onset of pain. Look for a sensitivi-
ty figure above 85 dB and take care with the amplifier output
figure. For example: speaker A has 88 dB sensitivity, amplifier
60 W RMS output and amplifier C 200 W output. Amp B can
obtain around 106 dB from the speaker and Amp B could
reach 108 dB, ie an imperceptible increase. But as the speaker
power handling is only 40 W, both blow it to pieces along way
short. . . . Point made?

impedance: There is no right or wrong for this spec. Nearly all
modern units quote 8 ohms anyway and there is little to
choose between, on paper. A more important point to note is
that impedance is a nominal figure and the actual value will
vary widely with frequency. A plot of impedance against fre-
quency is the most useful measure — the nearer a straight line
the better!

Frequency Response: As with any other hi-fi unit, this is a
measure of linearity, ie how evenly the enclosure treats the
audio spectrum. Ideally the output should be at the same level
for a given value of input, regardless of frequency. Loud-
speakers, being partly mechanicalin nature, are not as precise
as amplifiers, for example. In addition, the room in which the
unit is used will limit bass response (unless it’s the Albert Hall
— in which case you’re a squatter and we don‘t talk to
them. . .) Look for 30 Hz — 20 kHz + 5 dB from a small
enclosure and anything which boasts 100 Hz — 20 kHz =
2 dB is worth a second look!

Distortion: Regardless of type, modern enclosures have made
great strides in recent years. Accept nought less than 3%
total, pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>