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BOC BY BAB?

BOOK NO DESCRIPTION £p
BP8  Enginosrs & Machinists Rel. Table: 0.75
BP14  2nd Book Tranuistor Equivs & Subs 1.10
BP24 52 Projects Using IC741 {or equiv) 0.98
BP26 Radio Antenns 8ook Long Drstance Reception

& Transmuission 1.00
BP27  Giani Chan of Redio Elecironic Semi-conductor

& Logic Symbols. 0.60
BP32 Build Metal & Tressure Locators 1.00
BP34  Practical Repau & Renovaton of Colour TVs 1.26
BP35 Handbook of IC Audio Presmplifier 1.28
BP36 50 Cets use Germ /Sil/ Zoner Diodes 0.78
8P37 50 Projects using Reisys /SCRs/Tracs 1.28
BP39 50 Field EHect Trans Projects 1.26
BPAO  Dwgits! IC Equivs & Pin Connection 2.850
BP41  Linear iC Equivs & Pin Connection 2.78
BP43  How 10 make Walkie Talkres 1.80
BP44  ICC5S5S5 Projocts (Revised & Enlarged Ediion) 1.78
BP45 Propcts on Opto-elecironcs 1.28
B8P46  Radio Circuits using ICs 1.38
BPA7  Mobile Discothaque Handbook 1.38
BP48  Bectronics Progects for Beginners 1.38
BPAS  Populsr Electronic Projects 1.48
BPSO  IC LM 3900 Projects 1.38
BP6Y  Electronic Music & Crestive Tape Rocording 1.28
BPS2 Long Distance Televinion Reception (TV.DX)

For the Enthusist 1.95
BP53  Pracucs! Electronk Caiculstions & Formulae 2.28
BP55 Radio Siations Guide 1.48
BPSE  Electronic Secunty Devices 148
8P57 Hcow 10 Bulld Yout Own Sold State Oscilloscope 1.50
8P58 50 Circuits using 7400 Senes ICs 1.38
BP59 Second Book of CMOS IC Projects 1.80

BP60  Pracucal Construction of Pre-smps/ Tone
Controls/ filters & Ann
8P61  Beginners Guide 10 Digial Techniques
BP62 Elements of Electronics — Book |
BP63  Elements of Electronics — Book i1
BPE4  Elements of Electronics — Book Il
BPE5  Single IC Projects
BP66 Beginners Guide to M.cmprocouon & Computing
BP67 Counter driver & numaral Display projects
BPB8  Choosing & Using your Hi-Fi
BPE9  Bleciconic Games
BP70 Tranmstor Radio Fauli-Finding Chart
BP 180 Coil Deswgn & Consiruction Manusl
BP202 Handbook of Integrated Circ Equivs & Subsututes
BP211 Fust Book of Dwode Charactenisics &
Equrvatenis & Subsuiutes
BP213 Electroric Crcunts for Mode!l Radways
BP215 Shonwave Cecuits & Gesr toc Experimenters & Radio Ham:

ETRT

0.8%
BP221 28 Tested Transutor Projects 1.28
BP224 50 CMOS IC Projects 0.95
BP226 Buid Advanced Short wave receivers 1.20
8P227 Beginners Guide to Building Electronic Proscts 1.28
RCC Rewusior Colour Code Dsc 0.20

Rightangle mounting brackets. Ideal for mounting. PCB. paneis at cetera
1nto bones and cases,

1BSWG — Mild steel — short face has sicited hole 6.5cm x 3 7¢m long
tace has 3 7cm diam hole

0/NO 1726 Height 15cm, tength 15cm, width 10cm £0.08
0/NO.1727 Height 25cm. langth 15cm. width 10cm £€6.07
Description No.

DPDT miniature stide 1973

DPOT standard side 19/4
Toggle switch SPST 1% amp 250V ac 1975
Toggle switch OPOT 1 amp 250V ac 1976

Rotary on-oft mains switch 1977

Push switch — Push 10 make 1978

Push switch — Push 10 break 1979
ROCKER SWITCH Colour No.
A range of rocker RED 1980
swiches SPST — moulded BLACK 1981
n high insutation WHITE 1982
materal avadable in a BLUE 1983
choce of colours deal YELLOW 1984

{or small apparatus LUMINOUS 1985
Descripson Mo.

Minature SPST 10ggle 2 amp 250V ac 1958
Miniature SPST 1oggle 2 amp 250V ac 1959
Miniature DPOT toggle 2 amp 250V ac 1960
Miniature DPOT 1oggle cenire oH 2 amp

S0V ac 1961
Push-button SPST 2 amp 250V ac 1962
Push.button SPST 2 amp 250V ac 1963
Push.bulton DPDT 2 amp 250V ac 1964

MIDGET WAFER SWITCHES

Single bank water type — suitable for switching 3t 250V ac 100mA or
180V dc in non-reactive loads make betore-break contacis These
swiiches have a spindle D 25 in dva and 30 indexing

DameAztion No Price
1 pote 12 way 1965 £0.55
2 pole 6 way 1966 £0.55
3 pole 4 way 1967 £0.55
4 pole 3 way 1968 £0.55
MICRO SWITCHES No. Price
Pusuc button gives simple 1 pote change

over acton Ratng 10 amp 250V ac 1970 €o.29

1943 15 watt ron elament ceramc fitted wnh 3/32" bin
1947 Replacement element for 1943 ron
1944 2""tor 1943 wron
1945 ol
1946 Iron coated bit 3/16° for 1943 wron
1948 General purpose 1B watt iron fitted with iron coated bt
1952 Replacement element for 1948 ron
4949 iron coated bit 3/ 32" for 1948 won
1958 Iron costed bit %’* for 1948 won
Iron coated bit 3716 lor 1948 won to 58
Highty populsr X 25 25 wau guahiy won cefamic shafis to
provide near perfect insulation breakdown voltage of 1500 volts
AC and a leskage current ol only 3-5uA and another shaft of
stainless steel 10 ensure sirength £5.12
1935 Replacemant element for 1931 wron
1932 Iron coated bt ' ** tor 1931 ron
1933 Iron coated bit 4"’ for 1931 won
Iron coated bit 3/32* tor 1931 iron £0.58
SK1 ki containg 15 watl ron with 3 3/ 16 bit plus two spare
solder. heat-sink and 8 bookle! ‘How 10 solder’. i presentation
£7.28

display box
VEROBOARD

211 2.5 x2.5" .15 Capper
7212 375" % 11° .15 Copper
2213 375" X515 Copper
217 175" x17.4" .| Pala
2I0L7TY' LY .| Pal
219 5" %3751 Pain
72 25 %Y’ NS Pon
2% 5”115 .15 Pain

Compact tape head cleaning kn

Tape Ediing ki

Casselte Tape ediling and joimng kit
Salvage cassetie

Casseite Head cleaming 1ape

Record & Stylus clearung kit

B-irack Cartridge 1ape head cleaner
Groove Kleen auto metal record cleaner
Cassele slorage iray (holds 10)

Hi-F1 sterec 1es1 cassene

Chyome finish Groove Kieen' (plastic)
Annistatie Hi-f) clearing iquid
Cassette hand 14 nder

{

A LA
Enticely new range of connectors lor Orscrete wire Y
Wirepost 18 soldered to the P C Board A pre-stnpped wi inseried 1o
the connector and easily locked by pressing the housing down The wire
s slecnatvely removed by hifting the housing Tin alioy plated contacts
ensure good s gold pertormance
Houming conmsts of Thermo plasic polyster
1728 Smgle connector in

red /biack or white
1729 Tnreeway connector

£0.12 inc VAT

black ONLY £0.23 inc VAT
1730 Fourway connecior

black ONLY £0.28 inc VAT

ULODER ANL
Deecripticn No. Price
20mm x 5mm chassis mounting 506 A0.18
1%in X '%in chassis mounting 507 €£0.18
1% car inline type 508 £€0.18
Panet mounting 20mm 509 £0.23
Panel mounting 1 Yan $10 €0.37
QUICK SLOW 20men
No. Type No. Type No.

Type No. Type No. Type No

100mA 2 1A 625 254 628

250mA 623 24 626 315A 629

500mA 624 16a 627 5A 630
AN 8p each

QUICK-BLOW 1 Yain
o

ype N Type Na.
250ma 631 500mA 632 800mA 634
Al 8p sach
Type No. Type No. Type No.
VA 635 254 638 aA 641
2A 637 3a 638 A 642
Al 73 sach
AND BU

BA BOLYS — packs of BA threaded Ladmium plaled screws slotted
cheese head Supphed in multipies of 50

Type No. Price Type No.
nDBA B39 3in ABA B46
YunDBA 840 “ain 4BA 847
tin 2BA Ba2 1in 6BA 848
Yyn 284 843 Ynn 68A 849
‘ain 2BA 844 Yain 6BA 850 £0.29

tin 4BA 845

BA NUTS  packs of cadmium plated full nuts in multiples of 50
Type MNo. Price Type No Price
08a 855 €0.83 484 857 €0.35
8 856 €055 6BA 858 €0.28
BAWASHERS - 111 cadmuum plated plan stamped washers supghied
in mutniples of 50
Type No. ice  Typa No. Price
oBa 859 £0.16  4Ba 861 €o.14
284 860 €014 68A 862 £0.14
som!n TAGS - Hot hnned supphed i multiples of 50
No. ce  Type No. Price
o 851 €048  4BA 453 €0.25
784 852 €032  68a 854 £0.25
Op post per orde quote yo A
orde eques PO b o Bi-Pa
0 e s ba 9 €a
RO A 06

RADIO AND ELECTRONICS CONSTRUCTOR

end Yo pDrde
® »
0920
o 3re e :
AUDICU 110
No. T

ype

107 FM indodr Ribbon Aerial

113 3 5mm Jack plug to 3 S5mm Jack plug Lengih t 5m

114 S pin DIN plug 10 3 Smm Jack connected to pins
385 Lengih | 5m

115 5 pin DIN plug 10 3 Smm Jack connecied 10 pins
1 &4 Length t 5m

116 Car aenal extension checnld ingulaled lead
Fitted plug and sock

117 AC mains com\eclmg e T et o e
and radios 2 metres

118 5 pin DIN phono plug 10 sterec headphone
Jack sochet

119 2+ 2 pin DIN plugs 10 stereo Jack sockel wih
antenuation network {or stereo headphones
Length O 2m

120 Car sterec connector Vanable geomstry plug to
fit mos1 car casseties 8-lrack cartridge and
combination units Supplied with inhned fuse
powar lead and instructions

123 6 6m Coded Guitar Lead Mono Jack plug to Mono
Jack plug Black

124 3 pin OIN plug to 3 pin DIN plug Length | 5m

125 5 pin DIN plug to 5 pin DIN plug Length 1 5m

126 5 pin OIN plug to Tinned open end Length 1 5m

127 5 pin DIN plug 10 4 Phono Plugs
Al colour toded Length 1 5m

128 5 pin DIN plug 10 5 pin DIN socket Length 1 5m

129 5o DIN plug 1o 5 pin DIN plug murror image

Length 1 Sm

130 2 pin DIN plug 10 2 pin DIN inhne socker
Lengih 5m

1317 SpnDINplug1o3pn DIN plug 1 84 and 3 & §
Length 1 5m

132 2 pn DIN plug 10 2 pin OIN socket Length 10m
133 5 pin DIN plug to 2 Phono plugs
Connecled pins 3 & 5 Length 1 5m
134 5o DIN plug 10 2 Phono sockets
Cannnc!ed pm: 3 &S Lengih 23cm
135 5 pin OIN socket to 2 Phono plugs’
Connecmd pins 3 & 5 Length 23cm
136 Coded sterec headphone extension lead
Black Lengih 6m
178  AC mains lead forcalculators. et

MINIATURE MAINS Prmary 240V
No.

SCO NS
2021 6V-0-6V 100mA
2022 9v.0.9v 75mA
2073 12v4-12V 10UmA

MINIATURE MAINS Primary 24DV
with 1wo independent secondary windings

No. Type
2024 MY280.0-8Y 0-6V AMS.
2025 MT150-0 12V 0-12V RMS

1 AMP MAINS Pumary 240V

No. Secondery Price
2026 - 6v-0.8v 1 amp €2.88
2027 9V-0-9V t amp £2.30
2028 12v.0-12v 1 amp €2.99
2029 15v-0.15V 1 amp €318
2030 30v-0-30V t amp £3.97

STANDARD MAINS Primary 240V

P8P 450
P &P 45p
P &P 55p
P &P 66p

P AP BEp

Multi tapped secondary mans tranglormers available in ¥ amp 1 amp
and 2 amp current ratng  Secandary 1aps are 0 19 25.33 40.50V
Vohiages available by use of taps. 7 8 10 14 15 17 19 25 31

33, 40 25.0-25V

No. Rating Price
203 " amp €3.81 P &P B6p
2032 1amp €508 P &P 86p
2033 2amp €627 P &P i)
2035 240V Prmary0 55V @
2A Secondary €730 P&P 1)
[ AND BU \

INSTRUMENT CASES. In two seclions, vinyl covered

and sides, aluminium bottom, front and sides.

No. Length Width Height
165 Bin 5} 2in
156 11in 8in 3in
157 6in 4} 1

158 9in 51 2

Priu

ALUMINIUM BOXES. Made from bright alloy, folded
construction each box complete with half-inch deep lid

and screws.

No. Length Width Height
159 5lin 2in n
160 4in 4in Uin
161 4in 2}in 1in
162 Blin 4in 1in
163 4in 24in 2in
164 3in 2in 1in
165 7in 5in 23in
166 Bin 8in 3in
167 6in 4in’ 2in

SLOPé frant aluminium boxes with black vinyl base and sides &
aluminium back top & front ~ strong construction easily accessible.
£8.21
£5.45

189 24 8h A 12in 3§ 8in
168 26 7 ain:  16in & tin
e or B be




AND THERE'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list” form - but simply because we do not try to squeeze this lot in every time

doesn’t ‘mean that it's not available. Our new style price list {now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF.components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy {with an SAE please). Part 4 of the catalogue is due out now {incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 744 1.15  741S112 0.38  74LS169 2.00  YARICAP TRANSISTORS  capacITORS
TBA120S 1.00 KB4413 74448 1.12 7415113 0.38 74170N 2.30 TUNING DIODES AUDIO DEVICES Al 5mm or less spacing
1.95 :
1200 1.95 KB4417  1.80 74008  0.13  7445N 0.94  741S114 0.38  74LS170 2.00 BAL02 0.30 BC237 0.08 | ..
U2378  1.28  TOAd420  2.25 74L500 0.20  7446N 0.94  74118N 0.83  74LS174 1.20 BAl2l 0.30 BC238 0.08 | SERAMIC e
U2478 1.28 KB4420B  1.09 740IN  0.13 741547 0.89 741208 1.15 74175N  0.87 ITT210 0.30 BC239 0.08 8D2.10P ,15p. 18P, .0.04
U2578 1.28 KB4423  2.30 74LSOL 0.20  7448N 0.56  7412IN 0.42 74LS175 1.10 BB204B 0.36 BC307 0.08 e
U26 78 1.28 KB4424 1.65 740240 0.14 74LS48  0.99 741228 0.46 74176N  0.75 BBLO5B 0.36 BC308 0.08 DL
IM301H 0.67 KB4431  1.95 741502 0.20 741549 0.99 741238 0.73 741778 0.78 BBLO9 0.27 BC309 0.08 §§§;‘§§5§2§;gg°"'°-°5
IM30IN 0.30 KB4432 1.95 7403  0.14 74518 0.17 7415124 1.75 74181IN 1.65 MVM125 1.05 BC413 0.10 330P .390P .470P. . .0.055
IM308H  0.96 KB4433  1.52 74LS03 0.20  74LS51 0.24 74125N 0.38 74LS181 3.50 BB212 1.95 BC414 0.11 INO, 282, 3M3 47 10406
LM308N  0.65 KB4436  2.53 74048 0.14 7453 0.17 ;zxszézs 8.4; 7415183 2.10 KV1210 2.45 BC41S 0.07 10N’ (0/01uf) . +..0.05
IM339N  0.66 KB4437 1.75 741504 0.24 7454 0.17 126N 0.5 74184N 1.35 Kvl2ll 1.75 BC416 0.08 o &
[M348N  1.86 KB4438  2.22 7405N 0.18  74LS54 0.24  74LS126 0.44 74185N 1.34 KV1226 1.95 BC546  0.12
LF351N 0.38 KB4441 1.35 741505 0.26 74LS55 0.24 74128N 0.74 74LS190 0.92 KV1225 2.75 BCS56 0.12 MONOLITHIC CERAMIC
LF35N  0.76 KB4445  1.29 7406N 0.28  T460N 0.17  7413A 0.73 741928 1.05 KV1215 2.55 BC550 0.12 TR m= L T5ah
IM374N  3.75  KB4446  2.75 7407N  0.38 741563 1.24  74LS132 0.78 7415192 1.80 KV1225 2.75 BC560 0.12 '
LM380N-14 1.00 KB4448  1.65 7408N  0.17  747ON 0.28  74LS136 0.40 74193 1.05 SWITCHING AND  BC639  0.22 FEEDTHRU
LM3808-8  1.00 NES044N  2.26 74LS08 0.24 747N U.28  74LS138 0.60 7415193 1.80 BC640 0.23 INO SOLDER IN....0.09
381N 1.81 NES53N  1.85 7409N 0.17 7473 0.32  74141N 0.56 74194N  1.05 2501775 018 | porveomer (SIEMENS)
ZN419CE  1.95 SD6000  3.75 74LS09 0.24  74LS73 0.38  7414N 2.65 74196N 0.99 S eoNeD 2528728 0.14 | oo SO e
NES44N  1.80 S16270  2.03 74100 0.15 74748 0.27 7414 3.12 7415196 1.10 e st 2506664 0.30 | ot 017
NE555N  0.30 SL6310  2.03 741510 0.24  74LS74 0.28  7414an 3.12 7415197 1.10 ooy 25B646A 0.30 | g7n'EaN. 100N, .-+ 10,18
NESS6N 0,50 SL6600  3.75 741N 0.20  7475N 0.38 7415145 0.97 74198 1.50 rreh - (el 2506685 040 | 5500% 06y
NES60N  3.50 SL6640  2.75 741511 0.24 747N 0.37 741478 1.75 741998 1.60 malosl 0.95 | 258648A 040 | SO RATTe e
e Uk Eaw nE | v ol sum oR ol i o on e i £ s
- SL6700  2.35 - - 7415148 1.19 . 45 !
NE565N 1.00 ICL8O3BCC 4.50 74148 Q.51 7480N  0.48 74150N 0.99 7415260 1.53 252546 0.19 10mm LEAD SPACING
NES66N ;.sao MSL9362  1.75 ;uls,ls o.;t) 748IN  0.86  74I5IN 0.55 7415279 0.52 IN4148 0.06 2SA1084 0.20 | 10N,15N,22N,33N..0.06
NES70N -85 MSL9363 1.75 416N O. 7482  0.69 74LS151 0.84 7415283 1.20 1N4001 0.06 25C2547 0.19 47N,68N,100N.
SL624 3.28 HALI211 1.95 74178 0.30 748N  1.04 74153 0.64 7415293 0.95 1IN4002 0.07 2521085 0.20 | 220N.....ec...s..0.1
TBASSL 1.8l HAL1223  2.15 74200 0.16  74LSB5 0.99 7415153 0.54 745365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UATO9HC  0.64 HA11225 1.45 741520 0.24 741566 (.40 741548 0.96 7415366 0.49 oA%l  0.07 220N,330N,470N...0.18
UA709PC  0.36 HAL2002 1.45 742IN  0.29  T4BN  2.05 74155N 0.54 74LS367 0.43 AALl2 0.25 MYLAR
UA7I0HC  0.65 HA12017 0.80 740521 0.24  7490N  0.33 9415155 1.10 7415368 0.49 BRIDGES : e s GREE
UA710PC  0.59 HA12402 1.95 742N 0.27 74LS90 0.90 741568 0.80 7415374 1.80 1a/50v  0.35 1NO,10N,22N, 33N, .0.08
UA741CH  0.66 HAL2411 1.20 74258 0.27 749IN  0.76 74157N 0.67 7415377 1.95 6A/200V 0.75 100N...:....-.-.-0.09
UVA74ION  0.27 HA12412 1.55 742N 0.27 741891 1.10 7415157 0.55 7415379 1.30 20mm LEAD SPACING
GAT4ION 0,70 LF13741 0.33 740527 0.44  T492N  0.38 745158 0.60 7405393 1.40 200, 4708 0.17
it 03 ameew G, | B 03 AR o ooz
- - - 74160N 0.82
UAT58  2.35 FREQUENCY DISPLAY 7430N 0.17 741893 0.99 741160 1.30 JOKO COMp AND PILTERS N 109,15P, 18P, 22P,
TBASIOAS 1.09 & § 0.24  7494N 0.78 27P,47P,56P,68P. .0.08
74161N  0.92 /479, 56P,
TRAB20M  0.75 = 743N 0.25 74958  0.65 INCURINENERICEIEISTSIAND 100P, 180, 220
. - o 7415161 0.78 CATALOGUE us80b 22065
TCA40E  1.80 SAAL056  3.75 740532 0.24  74LS95 1.14 7415162 1.30 3 270p,330p,390P. . .0.09
TOA1028  2.11 | SAA1058  3.35 7437N  0.40  7496N  0.58  7416: 0.92 LF/HF FIXED INDUCTORS 470P ,680P,820P. . .0.10
TOAL029 2.1l | sam1059 3.35 7438N  0.33 741596 1.20 9415163 0.78 —FULL E12 RANGE 1NO, IN2, INS, 1N8. .0.11
TDAL054  1.45, 11090DC  14.00 74LS38 0.24  7497N  1.85  74l64N 1.04 7BA series luH-1mH 0.16 2N2,2N7,3N3,3N9. .0.12
TOA1062  1.95 LNI232  19.00 7440N  0.17  741S107 0.38 745164 1.30 8RB series 4N7,5N6,6N8, 10N, .0.13
TOAL072  2.69 LNL242  19.00 74LS40 0.24 74109N 0.63 74165 1.05 X 100uH-3 3mH 0.19 e e R A
TIALO74A 5.04 MSL2318  3.84 7441N  0.74 7415109 0.70 745165 1.04 10RB series 16v: 0.22,0.33,
TOA1083  1.95 | wavs523 11.30 744N 0.70  74110N 0.54  74167N 2.50 SE0L L 200 0-33 0.68,1.000seress0.18
TOA1090 3.05 | moM5524 11.30 740542 0.99  7411IN 0.68 10RBH series eoels ety oMoy
HAIL37  1.20 | MsM5525 7.85 120m4-1.5H (e 6v3: 22,47, 00000100
e f% E??iﬁ o5 4043 0:85 PLEz0 SOUNDER o 10v: 22,100..
TIA1220 1.40 | mMsM55271 9.75 ADSSRENOEE0 be’ B0 ' BF362 0.49 N
ALUMIN ELECTROLYTICS
41303 0.9 | ICM7106CP 9.55 0 é';g Rt <O TT BF395 0.18 | RADIAL (VERT. MOUNT)
T i;g e s o 4005 923 | 7oeeries 1.00 | CRYSTAL FILTERPRODUCTS  LEDs e ToTes (uF/voltage)
w1330 1.20 | IoM7217a 9.50 4050  0.55 | 78Mseries 0.65 10.7MHZ 2 POLE TYFES: SMM RED 0.12 | prroy 1,33 | 1/63:2:2/30,4.7/35
MC1350 1.20 SP8629 3-35 4051 0.65 78Lseries 0.35 10MISA 15KHZ BW  2.49 | 3MM RED CLEAR 0.15 BEW92 0-60 10/16,15/16,22/10
HAL370  1.90 SPBE4T  6.00 A052  0.65 79105 0.85 10.7MHZ 8 FOLE TYPES: 3MM RED 0.15 | poros 0299 33/6.3. 0meeeressa0408
HAL388  2.75 95HIOPC  6.00 4053 0.65 76MGT2C  1.75 10M4Bl 1SkHz BW  14.50 | 2.5 ¥ 54 RED 0.17 | prvan 0 00 22/16,33/10,
TOR1490 1.86 HOL0551  2.45 4063  1.09 7MGT2C  1.75 H4402 7.5KHZ BW 15.50 | SMM GREEN 0.15 | 40238 0.85 47/100 0 cnevnsnees0.09
MC1496P  1.25 e ATT 4066  0.56 723N 0.65 10M22D 2.4KHZ SSB 17.20 | 3MM QN CLEAR 0.16 | poiaonen 10/63,22/50,33/50,
610P 1.60 N 4068 0.25 1200 1.95 HF FIRST FILTER: 3MM GREEN 0.16 | —====—=— 47/16,100/16.....0.10
SLL . HD12009  6.00 DEVICES 16
SI16llP 1.60 HDI4752  8.00 4069 0.20 TOAL412  0.75 B34F8A 34.5MHz HF 32.00 2.5 X SMM N 0.20 | 2EYRES 47/63,100/25,220/.
SLL612P  1.60 z 4070  0.20 NESS53N  1.25 o e SMM YELLOW  0.15 | VN6GAF 0.95 470/6.3. . 00une 0,12
SLl6l  1.89 3 n A} 4071 0.20 mgg% ig RADIO CONTRDL CRYSTALS gm LU L g-ig sﬁi":f ;::AL {gg{)j%”"/“' e
X CMOS 4000 SERIES 4072 E M 3 N s SR
Suezw 2.7 CMOSACHOSERISS s | e Ly (No splits available) | 3.5 x s YE 0-20 | RF FET/MOSFET 1000/16,470/63...0.23
4001 0.17 4075 0.2 MICROMARKET AM TXi- 5MM ORANGERED 0.20 | Brose === 1000/63,2200/16..0.30
SL1623F  2.24 7 0  MICHVARRE! BF256 0.38
3rd OT 30pF HC250 1.65 ¥ 33007250 ¢ oo eeee.0.69
SLe24c  3.28 4000 0.17 4076  0.90 5MM ORA L 0.29 | 25k55 0.28
SL1625F  2.17 4002  0.23 4077  0.20 8080A/2 7.50 AM/PM RX:= 3MM ORANGERED 0.19 | osxieg 0.35 1000/100.
SL1626FP 2.44 4008  0.80 4078  0.20 82l2 2.30 { 3rd OT 30pF HC25U 1.65 2.5 x s orA 0.24 | 1310 ol69 10000/70.
SL1630P 1.62 4009  0.58 4082  0.20 8214 3.50 M TX :- SMM INFRA RED 0.56 .65 AXIAL (HORIZ. MOUNT)
SLledop 1.89 | 40108 0.58 4093  0.78 82l  1.95 Fund 20pF HC25U | 1.85 | Bpwd4l IR DET 1.51 iéli; 8.65 1/25,4.7/16,6.4/25
SL1641P 1.89 4011AE 0.20 4175 0.95 8224 3.50 Pairs FM 3.25 IR QPT CPLR  1.44 | 0677 3sx51 | 10/16............0:08
TIA2002 1.25 | 40118 0.20 4503 0.69 8251  6.25 Pairs AM 3.10 1 suM cre 0-08 | 35045 0.49 | 4.7/63,22/10,22/26
TDA2020  3.00 2312 0.55 4506  0.51 8255 5.40 LCDs 35K51 0.54 33/16..rsseesss.:0.09
ULN2242A  3.05 13 0.55 4510 0.9 .5 algit  9.45 | 3SK60 0.58 47/25,100/16.
ULN2283B  1.00 4015  0.95 4511  1.49 6800P  7.50 Ak : ra MEM680 0.75 100/25.....
4 digit 8.95
CA30B0E  0.70 4016  0.52 4512 0.98 6810 5.95 kHz 2.70 5 algit g.95 | BF9SL 0.70 1000/16. . .
CA3089E 1.84 4017  0.80 4514  2.55 6820 7.45 3.85 BF960 1.24 | .2200/16,1000/25..0.36
CA3090AQ 3.35 4019 0.60 4518 1.03 6850 4.90 5.00 ISK4B 1.64 1000/35,4700/16. .0.45
CA3123E  1.40 40208 0.93 4520 1.09 6852 4.85 3.00 1000/50. .+« 00020458
CA3130E  0.80 4021  0.82 4521  2.36 3.276aMHz 2,70 SCHOTTXY DIODE BAL
CA3130T 0.90 4022 0.90 4522 1.49 MC2708  7.50 4.000MHz 2,00 MIXERS (SBL1=MD108) RESISTORS
CAII40E 0.46 | 4023  0.17 4529 1.4l 2114 6.50 4194394z 2.30 SBLL 1-500Miz 4.25 | LCD Module 0.254, 5% E12 CARBON
CA3189E  2.20 4024 0.76 4539 1.10 4027 5.78 6.5536M4z 2.10 SBL1-8 .1-200Miz 4.55 | cMI61. 1ohm=10Mu svvovs . 0402
MC33577  2.35 4025 0.17 4549  3.50 2102 1.70 10.0Miz  2.50 SHLI-X 10-1000Miz 5.75 | Miniature clock, | 0+25% 18 EL2 METAL FIIM
[M3900N  0.60 4026  1.80 4554  1.53 2112 3.40 10.698%Hz 2.50 SRAL J5-500MHz  B.A5 | 12/24 hr, alarm, | 1-lohm=lM........0.05
[M3909N 0.68 | 4028  0.72 4560 2,18 2513 7.54 10.7015M42 2.50 SRAl-1 .1-500MHz 9.25 | day, date, HORIZ CARBON PRESETS
[M3914N  2.80 4029  1.00 4566 1,59 HM4716  4.50 10.245MHz  2.50 SRALH .5-500MHz 13,35 | backlight, 10mm TYPE
IM39158 2.80 | 4030  0.58 4568 2.18 811597 1.25 10,74z 3.00 SRA3 .025-200MHz 10.25 | Altfor....9.85 | }00chms-2M5......0.12
KB4400  0.80 4035 1.20 4569  3.03 1l.5242  2.50 HORIZ CERMET PRESETS
KB4406  0.60 | 4040  0.83 4572 0.30 100MHz 3.00 1K, 10Ks«oaeeesss0227
KB4412  1.95 4042  0.85 4585  1.10

MA terms on B
prices subject

PRICES EXCLUDE VAT

LEASE ADD 15%

CATALOGUES

wete.d 200 NorthService Road, Brentwootd, Essex sl

..£1.75...
TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG —

Pleass send an Postage 35p per order. CWO pleass. (*UK only) 0 change - so pisase phone and check if in doubt. 2 & 3...60p &
SAE with all A -”.759 p
anquiries,

Aveets/Barclaycd INTERNATIONAL Bl
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THE MODERN BOOK CO

RADIO & TV SERVICING 1979-1980 Models by R. N. Wainwright £15.50

ELECTRONIC FAULT DIAGNOSIS
By I. R. Sinclair Price £3.50
ELECTRONIC PROJECTS IN AUDIO
by R. A. Penfold Price £2.50
OP-AMPS THEIR PRINCIPLES & APPL.
by J. B. Dance Price £2.50
PRINTED CIRCUIT ASSEMBLY
by M. J. Hughes Price £2.10
ELECTRONIC SECURITY DEVICES
by R. A. Penfold Price £1.65
UNDERSTANDING DIGITAL
ELECTRONICS
by Texas inst.
UNDERSTANDING MICRO-
PROCESSORS
by Motorola Price £4.30
THE FIRST BK OF MICROCOMPUTERS
by R. Moody Price £3.35
HOW TO BUILD YOUR OWN SOLID
STATE OSCILLOSCOPE
by F. G. Rayer
THE OSCILLOSCOPE IN USE
by I. R. Sinclair

Price £4.00

Price £1.70

Price £3.50

AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR

by I. R. Sinclair
REPAIRING
RADIOS

by . R. Sinclair Price £2.55

MAKING & REPAIRING TRANSISTOR
RADIOS
by W. Oliver Price £2.30

WORLD RADIO TV HANDBOOK
by J. M. Frost ' Price £9.25

PROJECTS IN RADIO & ELECTRONICS
by I. R. Sinclair ‘Price £2.50
ELECTRONIC PROJECTS IN THE HOME
by O. Bishop Price £2.50
SIMPLE CIRCUIT BUILDING

by P. C. Graham Price £2.20

110 SEMICONDUCTOR PROJECTS FOR
THE HOME CONSTRUCTOR
by R. M. Marston

HAM RADIO
by K. Ullyett

Price £3.50

POCKET  TRANSISTOR

Price £3.20

Price £5.00

UNDERSTANDING ELECTRONIC
CIRCUITS

-by . R. Sinclair Price £4.50
UNDERSTANDING ELECTRONIC
COMPONENTS L

by I. R. Sinclair Price £4.50

UNDERSTANDING SOLID-STATE
ELECTRONICS
by Texas Inst.

A SIMPLE GUIDE TO HOME
COMPUTERS
by S. Ditlea Price £4.00

HOW TO BUILD A COMPUTER-
CONTROLLED ROBOT -
by T. Loofbourrow Price £5.30

‘THE CATHODE-RAY OSCILLOSCOPE &
ITS USE
'by G. N. Patchett Price £4.00

A GUIDE TO AMATEUR RADIO
by P. Hawker Price £1.70

MAKING TRANSISTOR RADIOS A
BEGINNER'S GUIDE
by R. H. Warring

Price £3.95

Price £2.90

We have the Finest Selection of English and American Radio Books in the Country
PRICES INCLUDE POSTAGE

19-21 PRAED STREET (Dept RC) LONDON W2 1NP

Telephone: 01-402 9176

E=E DATA PROCESSING

An instructional Manual lor Business snd Accountancy Students

EC.OLWER, AUCHAPMAN

UNDERSTAND DATA
PROCESSING

NEW FOURTH EDITION

200 pages 93" x 631"

DATA PROCESSING, by Oliver & Chapman, is now in its
Fourth Edition

PRICE £2.95
P.&P. 48p

PUBLISHED BY D.P. PUBLICATIONS

The primary aim of this outstanding manual is to provide a simplified approach to the understanding
of data processing — (previous knowledge of the subject is not necessary).

The 40 chapters and appendices cover the following topics: Introduction to Data Processing;

Organisation and Method; Conventional Methods; Introduction to EDP and Computers; Hardware;
Computer Files; Data Collection and Control; Programming and Software; flowcharts and Decision
Tables; Systems Analysis; Applications; Management of EDP, etc.

A Manual for Business and Accountancy Students

Available from: DATA PUBLICATIONS LTD.,
L 57 MAIDA VALE, LONDON WS 1SN.

- 260 RADIO AND ELECTRONICS CONSTRUCTOR
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IT'SASEASYASA,BC...

EXP 650 For microprocessor chips. £3.60

EXP 300 The most widely sold breadboard in the UK:
for the serious hobbyist. £5.75

EXP 600.6" centre channel makes this the
Microprocessor Breadboard. £6.30

EXP 4B An extra 4 bus-bars in one unit. £2.30

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.60

EXP 350 270 contact points, ideal for working with up

mQo O x>

n

to 3 x 14 pin DIPS. £3.15
PB 100 Kit form breadboard recommended for students
1. EXP 300PC which includes one item. A matchboard
SCRATCHBOARD
scratchboard workpads — £1.68
. EXP 304 which includes four items. Two matchboards and
The above prices do not include P&P and 15% VAT
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.

G PB6 Professional breadboard in easily assembled kit
H
and educational uses. £11.80 (Not illustrated.)
predrilled PCB - £1.32
2
'BREADBOARD 3. EXP 303 which includes three items. Twoe matchboards and
4 EXP 300 breadboard and a scratchboard workpad — £9.30
9,
TOMORROW'S TOOLS TODAY
Telex: 817477.
St R

form. £9.20 (Not illustrated.)
& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
. EXP 302 which includes three items. Three 50 sheet
an EXP 300 soiderless breadboard — £8.60.
~MATCHBOARD
CONTINENTAL SPECIALTIES CORPORATION C.S.C. {UK) Limited, Dept. 1600
r———————_— h————1

NAME = - I

ADDRESS

| enclose cheque/PO for £ _
or debit my Barclaycard, Access, American Express card
No. Exp.date

or Tel: (0799} 21682 with your card number and your order will be in the
post immediately.

[ AEXP650 | Qnty.Read. | BEXP300 | Qnty.Reqd.
£5.00 £7.76

CEXPGOO | Qnty.Reqd. DEXP4B Qnty. Regd.
£8.39 £3.50

EEXP325 | Qnty.Reqd. | FEXP350 | Qnty.Reqd.
£2.70 £4.48

£11.73 £14.72

Experimentor System

1 EXP 300 PC| Qnty.Reqd. 2 EXP 302 Qnty. Reqgd. |
£2.79

3 EXP 303 Qnty. Reqd. 4 EXP 304 Qnty. Reqd.
£11.04 £11.85

I Boxed prices include P & P and 15% VAT FREE catalogue
If no dealer in your area contact CSC direct. tick box [J

l Continental Specialties Corporation (UK} Limited, Dept. 1600

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

I
I
I
|
I
|
|
I
G P86 Qnty . Reqd. H PB 100 Qnty. Reqgd. :
I
I
I
I
I
I
-
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...ASK OUR DEALERS.

AITKEN BROTHERS,
35 High Bridge, Newcastle Upon Tyne, NE1 1EW.
Tel: 0632 26729.

ARROW ELECTRONICS LTD.,
Leader House, Coptfold Road, Brentwood, Essex.
Tel: 0277 226470.

BASIC ELECTRONICS LTD.,
18 Epsom Road, Guildford, Surrey, GU1 3JN.
Tel: 0483 39984.

Bi-PAK SEMICONDUCTORS,
P.O. Box 6, Ware, Herts.
Tel: 0920 3442.

F. BROWN & CO.,
45 George |V Bridge, Edinburgh, EH1 1EJ, Scotland.
Tel: 031 225 3461. Telex: 922131.

THE CHILDRENS SHOP & TACKLE BOX.,
73-75 High Street, Ryde, Isle of Wight.
Tel: 0983 63437.

CUBEGATE LTD.,
301 Edgware Road, London, W2 1BN.
Tel: 01 724 3565.

ETESON ELECTRONICS,
15b Lower Green, Poulton-L_e-FyIde, Blackpool, FY6 7JL. v
Tel: 0253 885107.

H. GEE ELECTRONIC SUPPLIES,
94a Mill Road, Cambridge, CB1 2BD.
Tel: 0223 358019.

LEEDS AMATEUR RADIO,
27 Cookridge Street, Leeds, LS2 3AG.
Tel: 0532 452657.

MARSHALLS,
108A Stokes Croft, Bristol.
Tel: 0272 426801.

85 West Regent Street, Glasgow, G2, Scotland.
Tel: 041 332 4133.

325 Edgeware Road, London, W2,
Tel: 01 723 4242.

40 Cricklewood Broadway, London, NW2 3ET.
Tel: 01 452 0161.

RASTRA ELECTRONICS LTD.,
275-281 King Street, Hammersmith, London, W6.
Tel: 01 748 3143. Telex: 24443 RASTRA G.

SHUDEHILL SUPPLY COMPANY,
63 Shudehill, Manchester, M4 4AW.
Tel: 061 834 1449.

SPECTRON ELECTRONICS {M/C) LTD.,
7 Oldfield Road, Salford, M5 4NE.
Tel: 061 834 4583.

SWANLEY ELECTRONICS,
32 Goldsel Road, Swanley, Kent, BR8 8EZ.
Tel: 0322 64851

TECHNOMATIC LTD.,
17 Burnley Road, London, NW10 1ED.
Tel: 01 452 1500. Telex: 922800.

TOMORROW'S TOOLS TODAY

Also ask your local stockist.
If no dealer in your area, contact CSC direct.

CONTINENTAL SPECIALTIES CORPORAIION  C.S.C. (UK) Limited, Dept.1600

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
Telex: 817477
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MOTORS
1.5-6VDC Model Motors
22p. Sub. Min. 'Big Inch’
115VAC 3rpm Motors

32p. 6 wvolt standard
cassette motors new
£1.20. 8 track 12V

Replacement Motors 55p.
Ex. Equip. BSR record
player motors, C129,
C197 type, £1.20.

SEMICONDUCTORS

LM340 80p. BY103 10p.
2N5062 100V 800mA SCR

18p. BX504 Opto Isolator |

25p. CA3130 95p. CA3020
45p. 741 22p. 741S 35p. 723
35p. NE555 24p. 2N3773
£1.70. NE556 50p. ZN414
75p. BD238 28p. BD438
28p.CB406915p.4" RedLed
Displays, c.c. or c.a. 95p.
TIL209 Red Leds 10 for
75p. Man3A 3mm Led
Displays 40p. BY223 20p.

PROJECT BOXES

Sturdy ABS black plastic
boxes with brass inserts
and lid. 75 x 56 x 35mm
B85p. 95 x 71 x 35mm 75p.
115 x 95 x 37mm 85p.

MOTOROLA PIEZO
CERAMIC TWEETERS
No crossover required

25"
Tweeter, maximum rating
25 volts R.M.S. 100 watts
across 8 ohms. Freq. range
3.8kHz-28kHz, £3.65

Direct  Radiating

TOOL SALE

Small side cutters 5" in-
sulated handles £1. Radio-
pliers, snipe nosed .in-
sulated handles £1. Heavy.
duty pliers insulated
handles £1.10. Draper side
cutters spring loaded £1.

HANDY BENCH VICE
1” Jaw opening, £2.95.

e

Hand drill, double pinion
with machine sut gears,
/1", only £2,75p plus 50p
p&p.

MORSE KEYS
Beginners practice key
£1.05. All metal full adjust:
able type. £2.60

MINIATURE LEVEL
METERS

1 Centre Zero 17 x 17mm
75p. 2 (scaled 0-10) 28 x
25mm 75p. 3 Grundlg 40 x
27mm £1.25.

JVC NIVICO STEREQO
CASSETTE MECHANISM.
Music centre type. Rev.
counter, remote operation
£13.50 and £1.00 p&p.

JUMPER TEST LEAD
SETS

10 pairs .of leads with
various coloured croc clips
each end (20 clips) 90p-per

. set.

TRANSFORMERS

" All 240VAC Primary {post-

age per transformer Is
shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 9-0-9V 75mA
and 12-0-12V 50mA all 79p
each (15p). 0-6, 0-6V,
280mA £1.20 (20p). 6V
500mA £1.20 (15p). 12V 2

| amp £2.75 (45p). 15-0-15V 3

amp Transformer at £2.85
{54p). 30-0-30V 1 amp £2.85
(54p). 20-0-20V 2 amp £3.65
(54p). 0-12-15-20-24-30V 2
amp £4.75 {54p). 20V 2.5
amp £2.45 (54p).

TRIAC/XENON PULSE
TRANSFORMERS
1:1 (gpo style) 30p. 1:1 plus
1 sub. min, pcb mounting
type 60p each.

" photo cell

MICROPHONES
Min. tie pin. Omni, uses
deaf aid battery (supplied),
£4.95, ECM105 low cost
condenser, Omni, 600
ohms, on/off switch, stan-

dard jack plug, £2.95.
EMS507 Condenser, uni, 600
ohms, 30-18kHz., highly

polished metal body £7.92.
DYNAMIC stick micro-
phone dual imp., 600 ohms
or 20K, 70-kHz., attractive
black metal body £7.75.
EM506 dual impedance
condenser microphone 600
ohms or 50K, heavy
chromed copper body,
£12.95 CASSETTE replace-
ment microphone with
2.5/3.5 plugs £1.38 GRUNDIG
electric inserts with FET pre
amp, 3-6VDC operstlon £1.00

LIGHT DIMMER

" 240VAC 800 watts max.

wall mounting, has built in
for automatic
swich on when dark £4.50

RIBBON CABLE
8 way single strand
miniature 22p per metre.

SPECIAL OFFER TAPE
HEAD DEMAGNETIZER

240VAC with curved probe
suitable for reel to reel or
cassette machines, £1.95.

STEREO FM/GRAM TUNER
AMPLIFIER CHASSIS, VHF
and AM., Bass, treble and
volume controls, Gram. 8-
track inputs, headphone
output jack, 3 watts per
channel with power supply.
£14.95 and £1.20 p&p

MULTIMETER
BARGAINS

Pocket Multimeter, 1,000
opv sensitivity. Ranges
1KV AC/DC Volts, 150ma
DC current, resistance 0-
2.6K, 0-100K, £4.50

20,000 opv., 1,000 volts
AC/DC, DC current to
500ma, 5 ranges, resist-
ance 4 ranges to 6 meg.
Mirror  scale, carrying
handle, £975.

40kHz Transducers.
Sender £3.50 pair.

Rec/

TELEPHONE PICK UP
colL

Sucker type with lead and
3.5mm plug 62p.

500V electronic megger, push
button operation. Ranges:—
LO ohm Range 0 — 100(} (MW
scale 5(1)0 — 100M{ Mid scale
SMH(1) £46.78p

Dalo 33PC Etch Resist
printed circuit maker pen,
with spare tip, 79p.

TERMS:
Cash with order (Official
Orders welcomed from
colleges etc). 30p postage
please unless otherwise
shown, VAT inclusive.

S.A.E. for illustrated lists

| MULTI-TESTER

50000 OwMEVOLT
WITH RANGE DOUBLER

KRT5001 50k/v range doubler
multimeter, 0-1kv (125mv LO
range) 0 — kv AC. 0 — 10amp

DC. 0 - 20MQ res. (LO ohm 0
- 2k range) 170 x 124 x 50mm

£15.50.

YN360TR MULTIMETER

YN360 M/Meter. 20,000 ohms
per voit. IKV AC/DC volts,
250ma dc current, 4 resistance
ranges to 20meg, also has built
in transistor tester with leakage
and gain ranges. £12.50

CRIMPING TOOL

Combination type for crimping
red blue and yellow termina-
tions also incorporates a wire
stripper (6 gauges) and wire
cutter, with Insultated handles
only £2.30.

TOOLS

SOLDER SUCKER, plunger
type, high suction, teflon
nozzle, £4.99 (spare nozzles
69p each).

All Antex irons still at pre
increase prices, order now
as new stock will be going
up next month.

Antex Model C 15 watt

soldering irons, 240VAC
£3.95
Antex Model CX 17 watt
solderlng irons, 240VAC |
£3.95
Antex Model X25 25 watt
:oldering irons, 240VAC
3.9

5
ANTEX ST3 iron stands,
suits all above models
£1.65
Antex heat shunts 12p

each.
Servisol Solder Mop 50p
each.

Neon Tester Screwdrivers |

8 long 59p each.
Mlyarna IC test clips 16 pin
£1.95

SWITCHES

Sub. miniature toggles:
SPST (8 x 6 x 7mm) 42p.
DPDT (8 x 7 x 7mm) 55p.
DPDT centre off 12 x 11 x
Imm 77p. PUSH
SWITCHES, 16mm x 6mm,
red top, push to make 14p
each, push to break version
{black top) 16p each.

PACE Moblle SWR metre,
withfield strength, PL259
connection, £5.95.

POWER SUPPLIES
SWITCHED TYPE, plugs Into 13
amp socket, has 3-4.5-6-7.5 and
9 volt DC out at either 100 or 40
OmA, switchable £3.45. HC244R
STABLISED SUPPLY, 3-6-7.5-9
volts DC out at 400mA max.,
with onfoff switch, polarity
reversing switch and voltage
selector switch, fully regulated
to supply exact voltage from no
load to max. current £4.95,

AMPHENOL
CONNECTORS

{PL269) PLUGS 47p. Chassis

sockets 42p. Elbows PL269/
$0239 90p. Double in line male
connactor {2XPL269) 65p. Plug
reducers 13p. PL259 Dummy
load, 62 ohms 1 watt with
indicator bulb 95p.

BUZZERS

MINIATURE SOLID STATE
BUZZERS, 33 x 17 x 15mm
white plastic case, output at
three feet 70db (approx), low
consumption only 18mA, volt-
age operating 4-16VDC, 75p
each. LOUD 12VDC BUZZER,
with, metal case. 50mm’
diam. x 30mm high 63p. Certers
12 voit Minimite Alarm sirens
£7.65p. 12VDC siren, all metal
rotary type, high pitched wail,
£6.25.

RES. SUB BOX'

L]

Resistance Substitution
Box. Swivelling disc
provides close tolerance
resistors of 36 values from
5 ohms to 1 meg. £3.95.

Signal Generator. Ranges
250Hz-100MHz in 6 Bands,
100MHz-300MHz (har-
monics) internal modulator
at 100Hz, R.F., output Max.
0.1vRMS, All transistorised
unit with calibrating
device. 220-240VAC opera-
tion, £48.95.

TAPE HEADS
Mono  cassette £1.75.
Stereo  cassette  £3.90.

Standard 8 track stereo
£1.95 BSR MN1330 } track
50p. BSR SRP90 ! track
£1.95. TD10 tape head
assembly — 2 heads both }
track R/P with built in
erase, mounted on bracket
£1.20

PROGRESSIVE

RADIO

31 CHEAPSIDE, LIVERPOOL 2.
ALL ORDERS DESPATCHED BY RETURN POST
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Be it career, hobby-or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easireto understand stages.

arn the technology of the future today in
your own home.

MAER ELECTRONICS

5 LEARN THE
PRACTICAL WAY BY
SEEING AND DOING

=
o\ T
121610 O

® o
O

LEARN HOW TO

' : REALLY UNDERSTAND
® Building an oscilloscope. COMPUTERS, HOW THEY
® Recognition of components. WORK — THEIR ‘LANGUAGE’
® Understanding circuit diagrams.
{
L

i

Handling all types Solid State ‘Chips’. AND HOW TO DO PROGRAMS.

Carry out over 40 experiments on basic ® Complete Home Study library.

circuits and on digital electronics. ® Special educational Mini-Computer
® Testing and servicing of Radio, T.V., supplied ready for use.

Hi- Fi and all types of modern computer- @ Self Test program exercise.

Services of skilled tutor available.

MASTER THE REST

® Radio Amateurs Licence. @ Logic/Digital techniques. ® Examination courses (City & Guilds etc.)
in electronics.” @ Semi-conductor technology. @ Kits for Signal Generators — Digital Meters etc.

o — —— —— — — —— -—

ised equipment.

Please send your FREE brochure REC/1/811 ¢ I am interested in :— g l
d ithout obligation to:—
..o thoutiotlig PRACTICAL ELECTRONICS

COMPUTER TECHNOLOGY .ccccvvvercernanee Re . ooy

2]

]
]
i
]
1
|
|
G ATESS I, o cves Thevene e er nondotdetatageinas sohihonhn notssessrastbhs 4
E b OTHER SUBJECTS reveevesreneeressesmasssmeessesbosonsssessin
|
|
|
I
]
1
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BLOCK CAPS PLEASE

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

l 4 CLEVELAND ROAD, JERSEY, CHANNEL.ISLANDS.
e —k e d & |
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o
e T T T M. 5 25 !ng 23
TRANSISTORS 0233 20p MS;SOO cz.zg 2N1500 30p
AC126 i6p D236 35p  ME2 13p  2N1507 18p RELAYS
M % omm. Brovew o aum o w -
AC12 P e P MEB003 20p P CONTINENTAL SERIES. 7000 24v 4pco 62p: 7000 12v w :
AC153 11p  BD240 30p  MJ481BDY23) 23p 2N1748 p 4pco 75p. 5201 3/6v 2pco 75p: 5201 3/6v 4pco 75p. _.g £ ﬁ s
AC176 11p  BD24145v40w 22p  MUE371 aop  2N2192A 15P 1250 12v 2pco 75p: 900022pco 75p: 125004pco”. AS5+-x 0
ﬁg;‘;% ;gP 33%23,3 90v 40w ann gmggg;g\ o5 1,2500 12v 2pco 75p: 90002pco 75p: 125004 pco 36 g o
P P P 2pco 75p. 125002 24v 2pco 75p: 7002 11/31v 2pco 75p. b
ACY21 20p  BD253 44p MJE2371 = 80p  2N2369 1op 100001 12v 2pco o B o § 5'2 ofcx
ACY28 22p BD375 35p  MJE2901T (Higain 2N2401 7ip I_ oL 0
AD161/162 BD437 35p 2955) 5 2N2412 27p 33 As
matchpair ~ 70p  BD438 28p  MJE2955 70v 90w 2N2483 28p REED RELAYS. Alma DR1. 1” x 1 diam. 125001 S.P. sazz
AF119 35p  BD597 60v 55w  36p _ 45p  7N2484 10p 12volt 50p. D.I.L. 5000 3.7/10volt S.P. £1. ALMA 38mn x 2Fo E o)
AF124 27p  BD67760v40w 50p M5 Russian  25p  2N2586 15p 31mm x 13mm 1KQ 6/12v S.P. 36p, 3KQ 18/30v S.P. 36p, EavE
AF126 27p  BD678 Pwr. Darl. M041 Russlan  25p  2N2614 4p 2K70 12/24v S.P.C.0. 65p. Reed switches normally open 3 z3a
AF127 27p 50p  MPF131 Dual 2N2887 28mm 5p. Colls 6-12-24volt 28p. 6/12v 2pco £1.45: 12v a¥50x
AF139 23p  BDX33B Pwr. Dar.44p MOSFET 15p  2N2894 11p 3pco £2. o=t =
AF178 35p  BDX42 60v. Darl. MPU131 Prog. Uni J.  2N2904 9p wlEra
AF180 35p 36p 15p  2N2905 15p " =L 47 ]
AF181 33p  BDX77 sop MRF502 Improved 2N2906 9p HEAVY DUTY SERIES. 6500 12/24V 4pco 75p 6700124v 2Wo . o
AF239 35p  BDY20 86p BFV%O 0P 2N2907/A 9p 4pco 75p. 110v 4pco 62p: 3250 12v 3pole £1.15p. =l 5 o«
ASY60 35p BF11§ 18p {M16A Russian  25p  7N2926 4p 110/130vac spco 75p. 6/12vdc/24vac 3pco 10amp 75p. =>05
ASY63 4p  BF137 11p  {142A Russian  25p  2N3020 25p 2800 12v D.P. 95p. w2y
ASY73 ¥%p  BF167 18p NKT49 23p  2N3053 16p : ctgg O
ASZ21 4p BF173 18p  MNKTAS52 0p  2N3054 35p st
AU110 £1.43  BF178 23p KTB54 30p  2N3055RCA 68p OPEN STYLE. 240vac 3pco, 2pco or 1pco £1.20, 110vac. S<20
AU113 £1.03f  BF179 23p NKT162 38p  2N3133 24p 3pco or 4pco 75p. 115vac 1pco 75p. zS0Q
AUY10 70p  BF180 12p  NKT153 24p  2N3283 25p L0L,68
BC107A/B 7p  BF18) 8p NIKT154 26p  2N3418 15p Shbes
BC108/A/B/C  7p  BF182 18p  NKT251 18P 2N3553 56p MINIATURE OPEN STYLE HI-SPEED. 54000 S.P.C.0. 24v 2652
BC109B p BF183 18p 1775 16p  2N3583 18p 60p: 45000} 20v S.P.C.0. 60p. 5 =~ SaIEd e L
BC1268 3 BFIg4 18p  NKTME2 3p  2N3645 3p Laow -
BC140 15p  BF185 18p 0OC41 4P 2N3703 3p 2>2 -2 8
BC141 11p  BF194A/B sp Oces 1P 2N3704 4p HIGH SPEED OPEN STYLE DUAL COIL. Wire as 625, g‘t now
BCl47/A4/B/C  Sp  BF195/C/D sp OC43 P 2N3707 3p 1250 or 250002 14-12v coil S.P.C.O. Heavy Duty contacts Eefad
BC148/A/B/C S5p  BF196 sp 0ca4 4P 2N3711 3p 75p. wocou
BC149/A/B/C/S 5p  BF197 sp 0C4s 3P 2N3714 8ov 150w =gy
BC154 7p  BF198 sp 0C71 4p p e WESS
BC157/A Sp  BF200 13p OC72(XK120)  4p N3794 14p G.P.O. 1000/3000 series. 12v 2pco 81p: 12v S.P.C.O. ad%0az
BC158/A/B Sp - BF224 ap OC76 © 15p  2N3799 18p £1.05. 3KBQ centre tapped 4pco 63p. 17000} 3pco + 2p. LIu =)
BC159/B/C 5p  BF244C FET 7p  0C77 46p - 2N3B23FET  25p 80p. Clare 11k 4pco 63p: 8K50 + 5KQ 4pco 63p. >co% 9 =
BC1718 4p  BF245 6p OCB1(XK122) 4p 2N3906 8p .2 ha
BC172 6ip  BF256FET 4p 0OC84 30p  2N4000 15p '6-' =_ Wy
BC172¢ 7ip  BF256LB/LC FET 0C200 41P  2N4026 15p PLUG IN 8/11 PIN. 3360 12v S.P.C.O. 80p: 533012 S.P.C.O. >0w a 32
BC173 ap p  0OC201 66p  2N4031 15p 80p. 10,2500 S.P.C.0. 80p: 1100 12v 2pco £1. 4750 24v qEQWZy
BC177A 104p  BF257 20p 0C202 66p°  2N4062 ap 2pco 80p: 40/62v 2pco 80p. 36v 2pco 60p: 24v 3pco 89p. aaad2a
BC178A/B/C  10ip  BF262 29p OC603 50p  2N4285 17p 50vac (TMFD series for mains) 3pco 80p. 6v. 28802 S.P.
BC1798 14p  BF263 29p OCIN 50p  2N4891 30p 75p.
gg}tg%/LAL gp BF274 x:p %’fﬁi’z gs 2N491g bl 15p ,
4 3 2N505 1
BC183A/AL/L/LC T SF§§G 152 P7029 30p  2N5147 ., 15: COAXIAL 7000 14/30v 504} Impedance S.P.C.O. £2.
3p  BF355 1sp  PXB103 25p  2N529380v 36w 30p
EEE b BFasis 3p RCPIOWWB/D1OWT  2N529480v36w 30p |  SEalED METAL CASED HEAVY DUTY MULTI
BC186 21p  BF451 6p 10 AriFiCE) ST CONTACT. 12v £1.40: 18/24v £1.30: 8pco 12v £1.30p.
BC187 8p  BF494 10p R1039(2010) 54p  2N5296 60v 36w 30p 48v 17000 + 17000 S.P.C.O. 66 529
BC204 11p  BF495 5p  R20088 £1.18  2N5297 80v 36w 36p -r-.0. 66p. wnl 23
BC212L/8 5p  BF595c FM/AM/GP  R2010B £1.18  2N5449 3p =l 3Ew
BC213L 5p 9ip 2230‘”00" 4°W£ 255 2N5484 37p THERMAL DELAY. Amperite 115 no2, 26c5, 1CC10T, > ;EQ
BC213LA 3p  BF615 27p R2540 170 2N549275v 50w 36p 26 no5, 6 no2. 60p each, Silic-o-netic 36v 90 second wl 3583
BC213LB 4  BFB17 27p S3017 25p  2N5494 60v 50w 36p 2pco 90p. = fo- i
BezaL %p  Bron % S b o TRk 12 S| ;33
214 P 35 Sp 2 LF.12v (¥
BC237A 7ip  BFQSS 15p SJES-gSQ s: L 4% 50 LOW PROFILE. 4pco 24v 1200(1 95p. a ud "é%
. BOv b
B =8 Brnsas 36; TEB86 1 A 2o 36p Continental serles CONTINENTAL SERIES SOCKETS 2 g w EBEQ
BC23sC 7ip  BFR86 19p TIP2940v30w 22p 2NE028 PUJT 3p or 4pco 10p. 11 pin ex-equipment 18p. ol= 3 x93
51 3p  BFS21FETpair €3 TIP30 2N6107 80v 75w 55p S (,,Eza
BC2578 7ip  BFS28 Dual MOS TIP30C 100v 30w 2N6106 80v 40w 44p wle S35
BC258B/C e 0p 26p  2NG109 60v 40w 44p TRIACS = = Eg:g
ggzsgc 17;; BFT30 15p  TIP31C 100v 40w - zman 1 40v 40w 3gp <|= A8
30 p  BFT1 15p 2N612 24p Am Volt (=L
04 15p  BFT39 15p TIP32A60v40w 22D  2N6178 100v 25w o1 a0  7wes & =253
7 7p  BFT41 15p  TIP32C 100v 40w 30p 25 600 2N5757 44p
B8C308B/C 7ip  BFT60 6p 26p  2N6181 75v 25w 30p 3.5 400 T2710D 58p
BC3098 7Zip  BFT6) 15p TIP4140v65w  15p  2N6254 36p a 400 T2716D/40730 74p
BC327 sp  BFT70 15p  TIP42C 100v 85w 2N6288 30v 40w 36p 6 200 T2500B/41014 54p
BC328 6p BFT71 15p 33p  2N6290 60v 40w 30p 6 400 T2500D 72p
7 6p  BFW10 FET 46p TIP48 33r 2N6292 80v 40w 30p 8 400 T2860D 72p
B 5p  BFW11FET 46p TIP11060v50wDarl.  2Ng486 40v 75w 36p 8 600 BT137-500 720
BC382L 7lip  BFW30 15p 30p  2N6488 90v 75w 36p 12 500 BT138-500 90p
BC384B Np  BFW31 15p TIP112100v50w 45 25701 18p 2 100 BTX94-100 £2.25
BC546 5p  BFWS7 18p TIP117 PwrDarl 45p 2SA12 42p 25 1200 BTX94-1200 £5 a 7}
BC547/A/B BFW58 18p  TIS44 VHF switch 2SA50 36p w e o 'g
BCS48/A/B/C  5p  BFX12 23p P 2SAB0 36p z Ses
BC549C Sp BEX28 11p  TIS60GY 3 25A83 a6p g £z8
BCS56 5p  BEX30 16p TS 3p  25A14) 36p HUGHES ay 8¢
BCCE67/B sp  BEX37 16p TIS73L 3p 2SA142 36p < cq%
C558A 5p  BFX84 20p plggq S ;p 25A234 50p MICRO ELECTRONICS 400MW ZENER o 8 =2 ﬁ'u
BCBS9 5p  BEX85 14p unc. 3p  2S5A236 50p h
BC612L 4 BEX88 20p TIS92GY 14p  2SA354 38p DIODES 200 IN CLEAR PLASTIC HINGED LID w wes
BCX33 60v 750m.w.  BFX89 20p TIS98 3p  25A360 34p COMPONENT BOX £2.30 Z 33
e | HAEY 20D ZaSE 1254367 S8p 3V, 3.6V, 3.9V, 4.3V, 4.7V, 11V, or 13V. gse
BCX32 10p  BFY50 15p V435 20p  2SA518 38p AR RIS s o 2E
BCX34 10p  BFYS51 15p  U14710 2P 25A634 80p Z5e
BCX36 lop  BFY52 1sp  ZT403P £ray 25878 25p END OF LINE STOCK [TEMS AND COMPUTER 928
Al 2D = a7k op 3 W B 28 & AUDIO BOARDS/ASSEMBLIES WITH VARY- e
s bR o b AZdoide b ING CONTENTS INCLUDE ZENER, GOLD < .8
BCY56 10p  BLY10 23p ZTX327 18p  25B136 25p . w R
BCY70 8p BR101  Prog. 20p ZTX341 9p 25B156 80p BOND, SILICON, GERMANIUM, LOW AND Q 7 ””;
BCY71 8p BRY39 Uni- 29p 2G103 33p  25B175 20p HIGH POWER TRANSISTORS AND DIODES, HI e o3
EEYY;EZ'B 8p ggzgg Junct 29p ZGggg ;Zo: 2gg}gg ggp STAB RESISTORS, CAPACITORS, ELgCTROLY- L E e
15p P 2 P , TRIMPQOTS, POT CORES, CHOKES, IN- =
cz1 32p  BSvIa Sop  ZG339A 20p 258457 25p TS TR SRATED CIRCUITS, ETC ™ W <35
BD113 57p  BSV80 s0p 2G371 18p  25C1061 8OV 25w : ot
BD115 BSV81 75p 2N456A 71p 50p 3b for £2.30 7lb for £4.30 o s
BD(BRC)116  35p  B$X19 p 2N697 16p  25D234 60v 25w 50p 4 =7
B I smeweon g SRR alEAETRL L A . S
33 p 21 p : 16120 .
BD135 220 BSX78 8p 2N644 22p  gp23s) 19p MARKED FULL SPEC DIGITAL |C s n Eg
BD136 14p  BSY40 30p 2N706A 100 40235 50p Branded — New 25 for £1 Mixed > ¢
80137 28p  BSY95A 10p 2N708 9% 40250 36p Z T EE
BD138 28p  BU105 64p 2N914 15 40250V1 (2N3054 + Ht. o=
BD137/8 mtch pr BU105/04 78pRieiNatg 12 sink) 40p 7 MILLION CARBON FILM RESISTORS D=
60p  BU204 50p 2N929 16p  4031640v.50w 36p PURCHASED < e
BD140 26p  BU208 €1 2N9ss 28p 40372 (2N3054 + Ht. -y SO
BD142 35p  BUX 66P, 150v. 35w.  2N987 45P  sink) 400 1/4 —1/3=1/2 -3/4 -1 -1 1/2 Wt. Iskra and 8.
BD156 50p s4p 2N1091 18P 40349v2 160v 1w Piher, mainly 5%, few 2%. Lucky-Dip as the m SoE
BD182p 70v 117w D45C2 40v. 30w AN 145 30p packs come Krvill not duplicate under 20 packs) - £
CoFTH) i ZZOHEE SOMHZEASOR i for i < reaD due to cartons.packed tight and on top of each a0} -
BD202 sas GET111 452 gmigi ggp 36p other to ceiling of warehouse.
BD203 86p  GET120 30p P 40633 NPN 40w 36p
BD204 86p  M103G MOSFET 2N148560v 25w 36P 40911 (2N6261 + Ht. PACK OF 100 FOR 25p
BD232 3p - 30p  2N1487 90p  sink)
———— =
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OPTO SOCEY BRIDGE RECTIFIERS
ELECTRONICS | Aaidy oRs ! BC30 €350

Photo Diodes: BPXdp, | AAZ15
BPX42, BPY10, CQv77, | B1
CQY17, BPYé8, BPY69, { BA116
BPY77 36p BA128
Wire end neons 4p. BA145
Photo transistors: BPX43, BA148
BP103, 2N5777, Dar- | BA182 Varicap
lington, 36p. LED's (Mul- | BAX14
lard Selmans) Red 2 8p, BAX54
125" 9p; Green 2 11p; BAY36P
125" 12ip; Micro Yellow | BB103 Varicap
LD481 7ip. BB104 Varicap
PHOTO SILICON CON- BB109 Varicap
TROLLED SWITCH BPX66 BB1108B Varicap .

PNPN 10 amp 36p. BB113 Tripte Varicap
CA3062 Photo (Detector IN935B
and power amp. £1 BB139 IN936B
BR100 Diac. IN937B
7 SEGMENT L.E.D. BY206 iN941B
DISPLAYS BY207 IN942B

3“Red com. anode _81p g¥28§ mggg& Miniature Meter Type

6 GreenR.S.CA. £1.77

Centercell IN4009 J
5082-7650 Red com. CG651 IN4148 THYRISTORS

anode.
5082-7653 Red com. cath | SRHG/3 IN4150

i CSD117YLZ IN4151

22% Z.GOO Yellow com. | &V7ges s

H.P. Highbrilliance 43" SYIE L = Inasto

72p | DC2845 Microwave 5082 2900 RF Scholky
HEWLIT PACKARD 20 Barrier

MULTIPLEXED 12" 7 DOGS3
SEGMENT LED FSY28A
DISPLAYS HG1012

3DigitHP50827413 4sp | HS2091 1p
4 Digit HP 5082 7414 45p
5Digit HP 5082 7415 45p RECTIFIERS
Infra red transmit diodes
CQY11B or LD27 High Type Volt

ower 1.6-2v or 3-3.5v BY126

ulse 32p BY127
LD242 36p BY212
H158 Photon coupled BY235
isolator L.R. diode and BY236
NPN  Photo-Darlington BY264
amp 26p BY265
CNY17/1 opto coupler BY266 S122M

70p | BY274 CR121103-RB

Cold cathode tubes I.T.T. BY275 BTX95-800 Pulse Modulated
G51_7ﬁ or 5870L__ __6op BY277 BTW92-600RM

SPECIAL OFFER e 2 Il

IN4004 or IN4006 Sealed | BYX20-200 25 151RA100
manufacturers carton of | BYX22-200 161RA120
300. BYX38 300R 70p
£6.75 BYX38 600 70p
BYX38 900 £1
BULGIN 5amp 240vac in BYX38 1200 — —
line 3 pin plug and socket BYX42 300 "ZENER DIODES

75p pair. kel 4/500MW. BZY88, BZX97, etc.

T.V. DROPPERS BYX42 1200 2v. 2v7. 3v. 3v3. 3v6. 3v9. 4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. Bv2
™ R 9v1. 10v. 11v. 12v. 13v. 13v5. 15v. 18v. 20v. 22v. 24v. 27v. 30v.

266+ 14+ 1930 BYX46 300R 5 s Tav. a3,

BYX46 400R Avalanche 8
BYX46 500R 5 £2 gIZonSB1 Laboratory Standard 400MW 7v5. Voltage Regulal;';
gl : 1.3/1 SWT BZX61, BZY97, etc. 1p
: 2v4. 2v7. 3v. 3v6. 3v9. 4v3, 4v7. 5v6. 6v2. 6v8. 8v2. 10v. 11v. 12v
285+ 575+ 148+ 350 | BYX48 600 15v. 18v. 27v. 33v.
25+ 35+ 97+ +5930 | BYX4s 900 2.5WT BZX70, etc. 13p
30+ 6002 RURaeH 2008 V75. 1v. 2v4. 3v6. 3v9. 5v6. 6v2. 7v. Tv5. Bv. 9v. 10v. 11v. 14v.
all 11p each plus 53p g&:g gggﬁ 30 15v. (8p). 20v. 22v. 24v. 26v.
- BYX49 900R SWT BZV40, etc. 15p
UNISELECTOR BYX49 1200 > 3v3. 3v6. 3v9. 4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. 8v2. BV7. 9v1
5 pole 25 way 24v coil BYX52 300 10v. 11v. 12v. 15v. 33v. 68v. 120v.
£3.50 BYXS2 1200 10WT 25D, ZX. etc. 20p
BYX72 150R 7 4v3. 4v7. 5v1. 5v6. 6v2. 6v8. 7v5. 8v2. 11v. 12v. 13v. 16v. 1Bv
21v. 22v. 33v. 36v. 39v. 68v. 150v.
TOGGLE SWITCHES BYX72 300R 15WT BZV15C 12R 12volt 37p

BYX72 500R 20WT BZY93, etc. 44p

[oL Tt

OSH01-200
WO2 Ex Equip
W04

MDA104
wos
W10
IBIBY234
1BIBY235
I.R.

9F2

9E4
KBS005
KBSO01
KBS02
KBS04
KBS06
B40C 3200
Texas

W W WWWWRIRIN = = m o s s 1

INVESTIGATED ME TWICE
ALL ENQUIRIES, ETC. MUST BE ACCOMPANIED BY A

PRICES SO LOW, THE POLICE
STAMPED ADDRESSED ENVELOPE

o3

DONNNNNNDEDDDLEDDWWNS = 22D

2N5064

BTX18-200

BTX30-200

BTX18-300

$2710D with heatsink
T3N06C00

T3N1C00

S107F Sensitive Gate
S52060F Sensitive Gate
S$2061D Sensitive Gate
40506 with heatsink
C106M Sensitive Gate
2N3228

GAK

S$3700D

S5800D/R

S5800M
BT109/SCR957
$2620D
S2620M
S2800A

{UK 2nd Class or Parcel)
MINIMUM ORDER £3 (excluding catalogue} OTHERWISE ADD

TOTAL ALSO INCLUDE 12p S.A.E.)

Q
<
Q.
-
2]
o
Q.
o
-
<
>

50% FOR SMALL ORDER HANDLING COSTS (UNDER £1.00

Double Pole 40p. Bulgin 3 g
amp 250v S.P. 42p with | BYXS4 ‘ 8v2. 12v. 39v.
f late 1

Seou e, Sen’ 13amp | Ks1130 COMPUTER GRADE ELECTROLYTICS

250v S.P.C.0. centre off l'\.AT'I102 Single ended. High ripple screw terminals

39p. 3amp 250v_S.P. | \ipgcs 4/6 VOLT 9/10 VOLT 13/15 VOLT
Egaseg 0t‘:Op.D PS.;.C.Od 0A210 400 22,000 £1.70 40,000 . £1.40
blased SoP-con saol | RAS310AF 25,000 £170 : £1.40
amp p. ©.F.C.0. Avalanche 36,000 £1.70 X | £1.50
centre off 10a 250v 66,000 £2.20 £1.60
biased 75p. 10/15amp 4 7.6 VOLT 2 £1.70
pole C.O. centre off £1.20. 130 000 £1.85 d . K
10/15amp 3 poie C.O. 20 VOLT
centre off 98p. Sub mini-
ature S.P.C.O. 53p.

[ X%
O

5,500

11,500 £1.50

17,000 £1 d

35.000 £3 T 54, -000

70,000
40/45 VOLT d 90,000
2,500 £1 110,000

4,000 £1.50 , d .30 VOLT

5,500 ety '£3 40,000
60,000 r

160 VOLT

820 £1

ROTARY MAINS SWITCH
1" or 4mm Spindle
D.PS.T. 20p. Bulgin
Samp S.P. 35p.

-

Rada + SLR EMERGENCY
LIGHT 8" dl?mxs deep.
4 hour unit fit and forget. ; 1,200 £1.90
Aut tch if 8,000 i 5p 1. 4
gt o en ot imaiy 700 300/325 VOLT 2,200 £2.50
charges when mains res- 3,100 £3.50

'02922 ;g"‘l"e‘e - Boxed | 24 MEG 1 watt 5% High Voltage resistor 10 for 25p. Some are scruffy looking — but OK.

= ) D PR A=) —b b b b b b —a b b
o

=3

UK — Postal Orders for prompt service. Cheques require 8 days

from a Monday banking to ensure clearance. Export — banker’'s
draft {sterling) prompt service. Foreign currency not accepted.

VAT content becomes documentation charge. Add additional

postage.
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BRIAN J. REED

SEE PRECEDING PAGES FOR ORDERING INSTRUCTIONS

Cut outand keep these 3 pages. Over the monthsthey will
bring to you some of the 6,000 items stocked.

3262, 2,3, 3, Input Nand
3I7VATRF/IF Amp

542 Servo Amp

702 CL

709/72709 OP Amﬁ

723 Variable Volt Regulator
710

724

741 OP Amp

747 Duat OP Amp
930DC

2102 Memory 1024 static 450ns
2107B see uPD411AC
2/4/7116 see uPD416C

2125 1024x1 Static 125ns RAM
2708 Eprom

2716 Eprom

3351-2DC 40 x 9 Bit FIFO 2MHZ
4060 Dynamic RAM 300ns
7400 Quad ZTnput

74H00 Positive Nand
74LS00 Gates

74500

7401 Quad 2 input pos
74H01 J* Nand + O/C out
7402 quad 2 in pos nor
7404 aex Inverter

54/7406 Hex. Inv./Buff/Drive
74LS08 Quad 2 in pos. and
7410 Triple 3 Input

74L10 Positive Nand
74H10 Gates

7411 Triple 3In. Pos. and.
7414 Hex, Schmitt trig. Inv.
7420 } Dual 4 Input

74520 Positive Nand Gates
74522 Dual 4 In. Pos. Nand o/c
7425

7426 Quad 2 In 15v Interface
5430

7430 7 8In.Pos. Nand
74130

74H40 Dual 4 In. Pos. Nand. Buf.
7442 BCD to Decimal Decoder
74LS42 BCD to Decimal Decoder
7445 BCD Decimal Decoder
Expandable Dual 2

74H50,
7451 Dual 2 Wide/In. and or Inv.
7454 4 Wide 2 In.and orInv.
74L54 3
54/7472} And Gated JK Master
74L72 J S|
5473 Dual JK Master
7473 Slave Flip Flops

with Clear
Dual D, Pos. Trig

FF 2/Preset + Clear

7482 2 Bit Binary Full Adder
7483 1 4 Bit Binary full
Add + Fast carry

6
5490/7490 Decade Counter
7493 Binary Counter 4 Bit
'54/74L 95 4 Bit Ser./Par. In Qut
741898 .
74107 Dual JK Fiip Flop Clear
748112

74118

74121 Monostable Multivib,
74122

54/74123 Dual Retrig. Multivib.
74132

74141 BCD To Decimal Dec/Dr.
74L8145

74151 1 of 8 Data Sel/Multi
74154 16 Way Dist.

74155

74157 Quad 2 line to 1 Data
74165

74167 Synch. Dec. Rate Mult.
74173

74176/8280 Pre-set 35MHZ Dec.
74180

74192

Synch. Dec. Up/Down
74LS; 92
9.

Count + Dual Clock
741

74196 Pre-set SOMH2
745196/82890

Decade Count/Latch _

7418221 Dual Monostable M/ViB

54/7437 Quad 2 In..Pos. Nand. Buf.
7438

Wide 2 Input and/or Inv.

ave F.F. Preset + Clear

54/7476 Dual JK Mas./SL Flip Fiop
5480

20p
4p

18p
25p
18ip
36p
28p
20p
16p
44p
4p
4p
4p
4p
4p
4p
4p

4p
36p
73p

INTEGRATED CIRCUITS

74LS290
74293

74298

74490

7905 - 5v Reg. 1 Amp
8080A C.P.U.
828129
9093DC
9112DC
93510

9311

93L16

9

930399-256 Bit Shift Register
930399-480 Bit Shift Register
930399-500 Bit Shift Register
AY5-3507 3} Digit DVM
AY5-8300 Ch/Time Display
AY58300 Ch/Time Display
BRCM300 Volt Reg.

BTT822

C500 Calculator

CA139AG Quad Volt Comp.
CA239G Quad volt comparator
(T)CA270AE
(TICA270CW/AW
(T)ICA270CE

CA758 (MC1311)

CA920 TV Horiz. system
CA3001 RF Amp

CA3028A

CA3044

CA3045 Transistor Array
CA3046 Transistor Array
.CA3054

CA3060 Variable OP AMP

CA3065
CA3080 OP AMP
CA3083

CA3094 Prog. Sw. Pwr. OP Amp.
CA3123

CA3132EM

CA3146E

CA3183

CA3189

CA3290 Comparator

CA3401 (LM3900) Quad OP Amp

CD2500E30mA/Seg Demi Point Dvr

CD4000Dual 3 input Nor + Inv.
CD4002 Dual 4 Input Nor
CD4004

CD4006 18 Stage Static Shift Reg.
CD4007 Dual Comp. Pair + Inv.
CD4008 4 Bit Binary Full Adder
CD4010 Hex Buffers

CD4012 Dual 4 Input Nand
CD4013 Duali D Flip Flop

CD4014 8 Bit Shift Register
CD4017 Decade Count/Divide
CD4018 Preset Divide N Count
CD4019 Quad 2 input Multiplex
CDA4020 14 Stage Binary Count
CDA4021 8 Bit Shift Register
CD4022 Divide by 8 Count/Divide
CD4023 Triple 3 Input Nand
C€DA4024 2-Stage Binary Counter
CD4025 Triple 3 input Nor
CD4026 Dec. Count + 7 Seg. Qut
C€D4028/MC14028 BCD/Decimal
CD4029 Synch. Preset Bin/Dec
CD4030 Quad Exclusive or
CD4031 64 stage static. shift reg.
CD4032

CD4033 Dec. Count. 7 Seg. Output

CD4034 Static shift register
CD4035 4 Bit Par, in out Shift
CD4036 Word Buff. Store/decods

€D4037 tripie and/or B1 Phase pairs 72p
CD4038

CD4041 Quad True/Comp. Buffer

CDA4042 Quad clocked D type catch

CD4043 Quad Nor R/S Latch
CD4044 Quad Nand R/S Latch
CD4045 4 Bit Par. in out shift

6p
£1.20
72p
72p
£1.48p
S4p
£2.90
54p
54p

56p
54p

CD4046 Micro Power PH. Lock Loop 36p

CD4047 monostable

CDA4048 Exp 8 input gate
CD4049 Hex Inverter Buffers
CD4051 Analogue Multi/Demuiti
CD4052 Analogue Multi/Demulti
CD4053 Analogue Multi/Demuiti
CDA4054 4 LINE LCD driver/count

CD4055 BCD 7SEG. Decode/Drive.

CD4061 AD 256 word: X 1 BIt St.
RAM

CD4063 4 bit magnitude comp.

CD4066 Quad Bilateral Switch
CD4067 1.16 MULTIPLEXER
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CD4068 8 input Nand 20p
CD4068 Hex Inverter 13p
CD4070 Quad 2 input exclusive or  15p
CD4071 quad 2 input or buffer 16p
CD4072 dual 4 input or 15p
CD4076 Quad D Flip-Flop 54p
€D4077 Quad Exclusive Nor 30p
CD4078 8 Input Nor 19p
CD4081 Quad 2 Input and Buffer 15p

CD4082 Dual 4 Input and 15p

CD4085 Dual 2 in. 2 wide and orinv. 72p
CD4086 4 Wide 2 Input and/or Inv. 54p
CD4093 quad 2 input Nand S.T. 54p
CD4094 8 bit ser. par. hold bus reg. 72p
CD4095 JK. Gated ftip flop non Inv. 72p
CD4096 gated JK flip fiop 72p
€D4502 Strobed Hex Invertor 44p
CD4508BF 1.78
CD4510 BCD up down count 72p

CD4511 BCD 7 seg. latch dec/driver 72p
CD4517 2x64 bit Shift Register . £3.60

CD4519/MC14519 54p
CD4520 Dual Synch. 4 Bit Binary 72p
CD4532 1.08
CD4527 £1.20
CD4555 72p
CD4556 Decoder 56p
CD22100 £1.45
CD40100 32 bit L/R Shift Reg. £1.78
CD40101 £1.08
CD40108 4 x 4 Multiport Reg. £3.10
CD40160 Dec. Count. Async. clear  72p
CD40162 72p
CD40163 Bin. count synch. clear 72p
CD40181BE Quad 2 Input and £2.12
CD40182 72p
CD40192 72p
CD40194 72p
CD40208BF £2.12
CD40257 Data Selector £1.15p
CDP1833 Cosmac Rom 1824 x8  £3.60

CDP1834 Cosmac Rom 1024 x 8  £3.60

CT1012 C Frequency synthesiser 75p
CT1115 Frequency Synthesiser 75p
CT1119 Frequency synthesiser 75p
D3624 36p
DM8214 Interupt (8080 support) 36p
FCH1118 input Nand/Nor 8p
FCH201 18p
FCJ101 50p
FPQ/MPO3725 4 Tr. Array 45p
FZH151 18p
FZH191 18p
FZH201 18p
ICL7103 44 Digit DVM/DPM £2.04
IM5623 MPU 36p
LM300 Volt Reg. 42p
LM340T6v Reg. 38p
LM34S Amp 4p
LM1303N Dual Stereo Pre Amp 65p
LM/MC1458N Dual OP Amp 19p
LM3900 (See CA3041)
MC830P 4p
MCB833P dual 4 input expander 4p
MC837P Hex invert. fast rise 4p
MC846P 4p
MC862P 4p
MC863P 4p
MC1306P 40p
MC1307P 35ip
MC/CA/BRC 1310P St. Dec. 35ip
MC1312P Stereo Decoder 40p
MC1314P 351p
MC1316P 35ip
MC1350P 35ip
MC1357P 35ip
MC3302L 75p
MC4044P £1
MC4344P £3.50
MIC7C 25p
K2686 36p
K4012 Memory Static ShiftReg  38p
ML237B i £1
MMS5335D M.P.U. 36p
MMB8008 M.P.U. 36p
MP3202 34 Digit DVM £1.45
MT300 Volt Reg. 8p
MT305 Volt Reg. 8p
MWA4050D Static Ram 200ns £1.60
MWS5101 256x4 SOS CMOS RAM £3.60
SAA661 36p
SAA1010 34ip
SAA1025 £4
SAS580 . 18p
.SAS590 18p
- 8GS308 Op. Amp 4p
SL403A 3 Wt. Amp. 38p
SL442 36p
SN7528 114p
SN15836 25p
SN15845 50p
SN15846 37p
SN15851 50p
SN15858N 55p
SN15862 6p
SN75107 Interface £1.15

SN75108 36p
SN75110 46p
SN75150 18p
SN75235N 11p
SN75451 interface 36p
SN76001 36p
SN76003 5Wt. Amp 36p
SN76013 5Wt. Amp 36p
SN76013N 5 Wt. Amplifier 92p
SN76023 5Wt. Amp 36p
SN76110P 35ip
SN76115N Stereo Decoder - 35ip
SN76131 58p
SN76227 59p
SN76228N £1.60
SN76396 (TBA396) 35lp
SN76620 AN 18p
SN76650N 50p
SN76660N 354p
SN76666N 35ip
SN158093 50p
SN158097 4p
SN158099 50p
SP4021 high speed dividers 75p
TAA263 Amp 75p
TAA320 35p
TAAS550 Volt Reg. 10ip
TAA700 £2.30
TAD100 AM Radio £1.22
TBA120S/CQ/SB/B TV Amp 25p
TBA240 £3.90
TBA395Q £1.50
TBA396 Luminence and chrom:. 35p
TBA550Q £1.25
TBAS560C 52p
TBAB0C Amp 5 Watt Audio 52p
TBA920 TV Line System 70p
TCA270Q/SA/AE/OS £1
TCA270SQ synch. demod. 55p
TCA440 A.M. Receiver £1.25
TCAB30S Ex. Equip A.F. Amp. 18p
TCA830S A.F. Amp. 37p
TCA4401 £1.25
TCEP100 £1
TDA0470 Organ 37p
TDA2610 6watt audio amp 71p
TDA2680 71p
TDA2690 ] 71p
TID25A 16 diode ar!a’z' 4p
TUuA720 AM Radio RF/IF Amp 73p
TMS4034 Memory £1.08

#PD411AC 300ns Dynamic 4096 x 1

ram £1.30
#PD416C 16384 x 1 Dynamic MOS RAM
300ns £1.30
XR215 £2
ZN414 AM Radio Receiver 79p
ZST131A 5 Input Power NOR 8p
FUSES
PLUGTOP
10 amp 3p. 13amp 30p. Box 10 3 amp
50p.
QUICKBLOW
20mm 1%
150ma 2p 160ma 3p
250ma 2p 100ma 3p
500ma 2p 250ma
1a 2p 12 for 12p
2a 2p 2a 3p
6a 2p 3a 3
5/8" 12 for 12p
100ma 3p 5a 3p
250ma 3p 10a 3p
4a 3p 25a 4p
35a 4p
ANTI SURGE
20mm 13"
50ma 5p 100ma Sp
80ma 7o 150ma S5p
400ma 250ma 5p
Packof 10 50p 500ma Sp
500ma S5p .
1a 5p 5/8"
2.5a Sp 500ma 5p

4a
Packof 10 S0p

TERMINAL BLOCKS .
Greico Black solid 15amp 6-8 or 10
way. 24p. Klippon 12 way 20amp with
wire protection leaf.Rigid. 32p

Vidor VT3 9v battery 37p.
Long life calculator version 39ip.

Low resistance screened wire, (As
used by AFF.A. for alarm systems),
drums vary 250 to 280 yds. £4.45p.

CIRCUIT BOARDS unused top quality
fibreglass and paxoline. Many varied
circuit patterns and sizes, some preci-
ous metal coated. Circuit groupings
ideal for experiments or non complex
projects 10p, 16p, and 27p.

RADIO AND ELECTRONICS CONSTRUCTOR




Self-Binder

for ““Radio & Electronics
Constructor”

The “CORDEX"” Patent Self-
Binding Case will keep your issues
' in mint condition. Copies can be
inserted or removed with the
greatest of ease. Rich maroon
finish, gold lettering on spine.

Specially constructed Binding Cords are
made from Super
strength, very hard twisted and twice
doubled. They are attached to strong
RUSTLESS Springs under tension, and
the method adopted ensures PER-
MANENT RESILIENCE of the Cords. Any

compensated for and the Cords will
always remain taut and strong. It is
impossible to overstretch the springs, as
a safety check device is fitted to each.

PRICE £2.25 - &+ 50

including V.A.T.

For your other magazines

Plain—backed in Maroon or Green
(Please state colour choice)

PRICE £2.25 7 s 50p

including VAT

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN

Linen of great

slack that may develop is immediately
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First the EuroBreadBoard

Indispensible

for the professional for the heginner

Design on a EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3 and 0.6 pitch DIL IC’s, Capacitors, Resistors,
LED’s, Transistors and components with up to .85mm dia leads.

500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact location
indexing {ideal for educational projects)

Long life, low resistance {<10m ohms) nickel silver contacts

£6.20 each or £11.70 for 2

Now the EuroSolderBoard

New 100mm . square, 1.8mm thick printed circuit board with pre-
tinned tracks identically laid out, numbered and fettered to Euro-
BreadBoard pattern.

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB’s

And don't forget the EuroSolderSucker

Ideal for tidying up messy solder joints or freeing multi-pin IC's, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP o

Snip out and post to David Geon:ge Sales,
David George Sales,

Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 0AU.
Ptease send me:—

1 EuroBreadBoard @f 620 O
_ or 2 EuroBreadBoards @£11.70 O  pjogse
or 3 EuroSolderBoards @£ 2.00 Tick
or 1 EuroSolderSucker @£ 725 O

All prices are applicable from Jan. 1st 1981 and include VAT & PP
but add 15% for overseas orders.

LG NS s e — LN s
Please make cheques/P.O. payable to David George Sales

and allow 10 days for cheque clearance and order processing
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+  BATTERIES NcAD rachargosbie
€

1. tAA) €1.50 2. (C} £2.50 3. (D} £4.50

CABLE pvc round Grey

CAPACITORS ceramic - Auto Insertion Types

tol 10% 400v IN PFs PCM 5mm

RESISTORS

227A Carbon Flim jW5% 8 x 3mm 250v 10R-t MEG E12

E12 IN QHMS 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, B2.

NAME

ORDER FORM cur ALONG DOTTED LINE ANO FOLD.

PRICES FIRM UNTIL 31.3.81.

QaTy

1p.
& Audi = hom 21,20 8.10 2 1247 2 16. 150 4p 20.680 p 2778 teta) Film 2% 10'% 3mim 350v 10R-1 K E12 2p. Sy Electrosi/Welwyn.
MTR. 5. Maina 3 core 3 afn,ﬁ";a i}n\"m 2ol s 3 13. 56  2p 17. 220 4p 21. 1K Sp When ordaring reslstors state qty. liem no and resislance vahue. Minimum quantity per vatue, 10
Sowniasc 8om MTR. 7. 10/ 3mim 216 Toenm | 1022 3 14 8@ 2 afaaod [apl e 221K B ép
Black. Red, Yallow Sp 1ot 133 3 15 100 2p 18470 4p 23 3K3 sp
CAPACACITORS ELECTROLYTIC TOL - 10% + 50% IN MFDS SIZES IN MM { BRIDGES. SCRs
By Gl, ME Ay v mA v
AXIAL TUBULAR —{__}— ALLE3v PLUG |N:h LEADS .7 x Smm 5‘ 228 BTw6 1 700 70p 230 2N444s § 90p 232 2N5062 .25 100 18p
223 C106D 24 400 38p 231 2NS0S1 .25 50 12p
4. 1 13x8 S 25 10 19x7? 9 34 2u6v t x5 2 42. woos 18p
25, 22 13x6 9 30 22 19x8 12p 35 47&w P 11x6  3p 43 W02 20p TAPE magnetic TOK item 233. ADC 90 85p.
26 33 mxs % 3L @ loxio fe 36 jo/E% g zxe a5 Woa 2p
. 47 W@xE % 32 100 31x13 20p 37 v x p
% 68 Bx7 % 3 2 NxW e P OO0 & ixi 4 TR TRANSISTORS
9. 25v P
| BY ELNA MULLARD RUBYCON, PLESSEY SPRAGUE 40, 220/3v M 17x10 7n 390 DIN plug 5 pin all at 6p each all at 19p each
41, 470/6v3 § 20x10  9p e Top o P
: = DI 8 chassis SKT VC O ICMax PTot FTMin - YS 0 KoM PTot Frmin
80deg.  15p E6 L mA W MHz 0 m m! 2
v CAPACITORS POLYESTER PLUG IN RECT BOX STYLE TOL 10% IN MFOS 309 2NESE  TO! 40 N 500 a0
E Y EVOX MULL PLESSEY ROEDSTEIN SIEMENS 392 ek o £“1en LR o R N BT g oo B0 40
M 393 Jack chossis SKT 236 BC148  SOT26 3 N 200 350 15 112N930  TO18 45 N 30 300 30
o o Stereo}” e 237 BC149  SOT25 3 N 200 30 1 12 2N1613 TO5 80 N 600 800 80
B4 B meina 238 BCI157A  SOT25 & P20 350 1 13 2N1711  TOS 0 N 800 80 70
ol 01400y 1 2B o3 I OeE 4100 B & SR 239 oC 50126 3 P 200 350 1 12 2N18 705 60 N 600 800 &0
46. 2274 1 2p 54 l1/250v 10 sp vl &p 2% Bc1 30125 3 P 200 30 1 18 2N2218 105 30 N 800 80 250
47 4 10 2p  E5. 22/260v 15 sp 247 BC1718  TO! a! N 200 00 1 16 2N2219  TO5 30 N 800 800 250
48 047/400v 10 2 56 /100v 18 7p & e 3 N B ot 7 2Nz221  TOl8 30 N 800 500 250
43 /250v 1 3e 52 A7/250v 22 10 243 BC1B2A  TO! 5 N 200 00 1 8 2N2222 TOB 30 N 800 500 250
50. 2/250v 10 3p 58 /100v i5 15p 2.2/100 22 26el | 2430203 02 = N 2o e 0O R 5 IN2s0s  TOs. a0 P 800 800 200
5. o33100v 0 3p 59 1100v 15 ji5n 3.3/100 22 50p 245 BC184  TOf 3 N 200 00 150 N2906  TO18 40 P 600 400 200
b2REN047/1 00v. 10 P 60 1 e 20 4.77100 27 Sop 245 BC2128  TO! 5 P 200 00 2 1 2N2907  TO18 40 P 600  400- 200
247 BC2138 1O 3 P 200 300 2 2 2N3011  TO1@ 12 N 200 360 400
mEis mm B oL oM OB OB [mim e, 2o pomobow
49 BC23; T s N1 150 5
CAPACITORS TANT BEAD TOL 20% IN MFDS PCM Smm TANT SOLID Bk 1 78, 2 i "1’2 22 5 2N3%47  TOIB 40 N 200 360 300
LARGE SELECTION 261 7 0 8 N 200 625 100 325 2NS550 TOS2 140 N 600  3t0 100
64, 2.2/20v 9p. 65. 4.2/25v ¥p. 6. 22/25v 12p. 67, 47/6v3 18p. AVAILABLE 262 BF233  TO 300 N 50 625 50
253 TIS90 TO! 4 N BOD 625 100
254 TIS91 10! 4 P 800 625 t
DIODES sy 7. MULL, SESCOSEM. 256 2N3202  TO92 28 P 200 360 B all at 29p each
TEXAS. atc. All coded. 256 2N3704 TOS2 30 N 800 360 1
257 3N3706 TOs2 20 N 800 826 1 7 ACIS3K P 2A W 1
€8 AAI19  3bmAdsv  Bp 76 BY255  3A1300y  10p 84 INA0G4 1A 400v 3p 258 2N3711  TO92 30 0N 30 30 1 s ADIEI  SOS5 20 N 1A 4w 1
69, BAlB2  100mA35  bp  77. OA47 mA 3 5p 85, INA48  T5mA7Sv  1p g ADIG2  S055 20 P 1A 6W 1
0. BAX13 75mA S0v. 1p 78, 0A90 10mA 30v 5p 86, (Na151 150mA 75v  2p 0 AF139 T072 15 P 10 60 278
71, BAX1E  200mAY50v 4p . 79 O0A91 50mA 115y  7p 87.  INs4 3A 400v 10p 18016  TO39 180 N 160 €W B0
72, BAY3®  115mAS0v  dp 80, 0A200 HOmASOV  6p 88 IN5407 800V 12p 2 BO1IS 703 6 N 3A  1W0W -
73 BY126  )AE50v 7p 8. N9 75mA 100v  2p 89, 15923 200mA 200v  2p 3 BD131  TO126 45 N 3A  TIW 60
72, BY1Z)  2A1250v Mp 82 INS1E 76mA 100 2p 34 BD132 70126 45 P 3A  1IW 60
75 BY206  400mA350v 20p 83 INAOO2 1A 100v 29 lats h sgoUe  Towe & P M aw 3
3 1 1w
LEDS 2mm TiL 208¢ all at 9p eac| 37 80236 10126 60 P 7AW 3
0. GR 13p. 91. RED 8p. 92. YEL 15p. 50 8C107  TO18 45 N 100 00 150 EEZES UGBS -
DIODES ZENER &y MOTOROLA, MULLARD, SESCOSEM EogGto e R T 0TS > T 8 B 340 BSX29  TO18 P 200 360
0Cas 5 P 10 83 4
BZX79/BZYBBC 400mW 5% (Dol Uy 2o R 09 e A2nEd MO0l N o ssw .
V3 47 51 sve eve  avi 10 16 18
WEM 93 95 % 57 % %9 100 101 2 SQECICICRN 10, s a0~ RN 10D o Tesles TOPS 70 N 18A W 3
345 283019 TO3 N 1A 800 100
£ Hd i 2o A Orey” 4 a0 Toss 38 N2 W 50
maec o 2 or o 2 1% 347 2NS322  TOl 5 P A W 50
. 69 BC478  TOI 50 ¥
A S ki3 GO . I L e, SR L 270 BC4A79  TOI o P 150 50 100
B2x61/85C W3 6% 6 ! 08 7018 4 P 200 0 250
2 71C jo8 4 P 20 3 30 [all at39p each
3 727 101 25 P 200 50 200
4 2N708 TOT B N 200 200 48 ACY1?  TOS 32 P SO0 260
akes fiog b agiiar SR L TR R
DC 20mm x 5mm 395 100mA 4p. 396 500mA 4p. 397, 1A 4p, 398 2A 4p. MAINS 1" x | 6 50 ACY22 TO5 15 500
385 34 Bp. 400 BA 5p, 401 134 Ep. e . " i 7 2N3%05  f0s2 4D P 200 0 51 ASY27  TOS s P 200 150
78 2Nages  TO92 40 P 200 310 250 52 BCY33 TO5 25 P 100 260 2!
;i il = 1, Sy s
(] 3 0 5
M ( CS DIL PINNING (-} e I
111301 (@) 192 380 (14} 113 566 (8] 144 709 (8 115 723 (14} 1167418 117 CAII30 (8) 356 TIP11 == E
- e e o i o B S
N3
all at 19p each 59 201305 O 20 P 300 150
3 60 2N1308 TO! 1 N 300 150 1
; ICs TS CoIcs  maw o ko8 % o [dnEe mOE PR R 3
. NATIONAL, TTL DIL FCHILD NAT g 3064 TOGG % -
£ CMOS DIt \ MROLA. NA E E 281 AC128 01 1 P 1A 267 1 N3055 T 6 N 15A  1BW .
M 40~ - NBUFF\ RCA AND TEXAS | & 74--N SIGNETICS & z;ts |z A 190 o W ; gi gNﬁo 0 ORI S 1 ;
83 14, 1
Yo 43p 40 s4p Mp 24p p 24p 48p 208 00 B4 AC153 01A P24 W 15
270 ORBNE=2 o i s 209 % 85 AC176 01 No1A W 1
1 161 5 86 AC187 01 N 24 W 1
i3 0 102 2 62 02 186 2 i 87 ACI83  TO1 1 P2A W 1 all at 89p each
124 06 | 143 25 63 03 187 45 i 288 BC140 039 4 N OTA 3W? 80
125 07 144 28 64 04 188 46 203408 89 BC141 39 N 1A 3W7 50 66 BCY34  TO! 2 P10 280 .2
128 08 145 27 85 05 188 a7 el 1 90 AC142 039 N 1A BOD 40 67 BCY39  TO39 6 P 250 410 4
127 09 146 28 66 [ 48 5 15 91 BCI43 039 P 1A 800 100 68 BOYS5  TO: 6 N O15A 1SW 1
128 1 147 28 67 07 [ 131 s0 46 52 BC300 039 N JA 850 60 60 BSW67 7039 120 N 1A B a
128 3t 148 30 68 08 192 51 217 5 93 BC461 039 P2 W 50 70 BSWEB TO33 150 N 1A 800 a
130 12 149 35 69 09 193 53 218 73 94 BO135 0126 4 N 1A 12w 50 71 BU126  TO: 300 N S5A 30W a
131 13180 3 170 10 134 54 748--N 95 BD136 0126 4 P 1A 12W 50 72 U208 10! 700 N 754 12W
132 1 151 42 N 195 80 24p 96 BF258 39 50 N 100 800 66 73 gOY87 703 BN TA BW 4
133 15 152 43 172 13 [ 196 70 2188800 7 BF337 039 6 N 100 800 80 74 0C28 703 6 P 8A W
133 16| 183 P 173 1 | w72 220807 98 BFX29 5 P 600 600 100 75 2N3a42  TO3 0 N 1084 W
136 17 164 46 174 16 [ 198 73 IR 99 BFXB5 039 N JA 80O S0 76 2N€3s5  TO3 80 N 10A 100w 2
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MAGENTA ELECTRONICS LTD.

R.E.C. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS for:
R.E.C. Projects. We supply carefully selected sets of parts to enable
you to construct R.E.C. projects. Project kits include ALL THE
ELECTRONICS AND HARDWARE NEEDED - we have even included
appropriate screws, nuts and I.C. sockets. Each Ero'ect kit comes
complete with its own FREE COMPONENT IDENTIFICATION SHEET.
We supply — you construct. PRICES INCLUDE CASES UNLESS
OTHERWISE STATED. BATTERIES NOT INCLUDED. IF YOU DO NOT
HAVE THE ISSUE OF R.E.C. WHICH CONTAINS THE PROJECT - YOU
WILL NEED TO ORDER THE INSTRUCTIONS/REPRINT AS AN EXTRA
— 45p. each.

LIGHT CHANGE ALARM Dec. 78. £11.84

In daylight detects someone moving around a room — after dark can be triggered
by k.tst torchlight. Units output rs from a relay (included).

DYNAMIC MI(? PRE AMP Sept. 78 £5.82

Features the ZN424E — with very low distortion and noise.

ULTRA SENSITIVE ULTRASONIC REMOTE CONTROL Feb 79 £12.45 and
DOPPLER SHIFT ADD ON UNIT Mar 79. extra £5.22

First part covers the construction of a sensitive remote control switch — an
ultrasonic transmitter and receiver. The Doppler Shift add on unit detects
movement within the vicinity of the transducers, and so has applications as a
burglar alarm. .

RING OF LEDS PRINT TIMER Jan 80 £11.22.
Unusual display indicates 8 segments of timing
progressively. gwitch selectable timing periods of
smartly housed in a Vero Case.

LOGIC TESTER Jan 80 £5.89.

Detects overload, logic state and puise volt
veroboard is includedg— but the lavout is left to
operated. Supplied with test leads.
TELEPHONE BELL. REPEATER Feb 80 £7.48.
Includes 2 cases and speakers. Twin fig 8 cable to link units 7p per metre extra.
Remote unit warns when the telephone rings. Battery powered.

INFRA RED INTRUDER ALARM. Mar 80 £9.98 less cases. ]

Invisible infra red beam protects property — when the beam is broken the relay in
the receiver is activated. Max. range 3 metres. Kit includes relay. Requires 9V

supply.
ST%%&O MIXER Mar. 80 £12.73
Mixes high impedance dynamic mic and nurse inputs. Based on 4 LF351 ICs. Two
dual pots form the controls for mic. and line. Sockets for inputs and outputs.
CONSTANT CURRENT NI-CAD CHARGER. Sept 80, £19.98
Charges up to 10 cells ~ suitable for all normal ni-cads. Continuously variable
output current. Panel meter indicates the output current. Supplied with leads.
BASIC SHORT WAVE RADIO June 78 £18.95
3 band trf design covering 1.2 to 24 MHz. Features five front panel controls —
wavechange, bandset, bandspread, reactlon, and aerial attenuator. Builton a pcb.
The frequency range covers all the HF broadcast and amateur bands.
3 BAND SHORT WAVE PRESELECTOR Feb 79 £15.98
Uses a dual gate MOSFET. Tunes from 1.6 to 30 MHz in 3 bands. Adjustable rf
galn control. Provides additional sejectivity and sensitivity when used with a
receiver, ‘
BEGINNERS MEDIUM WAVE RADIO Aug. 79. £6.98
Provides crystal earpiece reception of the MW. band. Crystal earpiece is
supplied.
TOP BAND FERRITE AERIAL UNIT Sept 79 £8.98
An active tuned and amplified 160 metre band ferrite rod aerial unit. Provides
directional reception facilities when used with a 160 metre receiver. Reduces
interference and increases sensitivity.
SINGLE CHIP M.W. RADIO Sept 79 £11.37
Simple sensitive M.W. receiver with loudspeaker. Uses an LM389 IC for rf gain, af
ain and power output. Ideal for bagrlnners.
HORT WAVE AERIAL TUNING UNIT Dec 79 £11.98
Improves receiver gerformance over 1.6MHz to 30MHz. Provides an increass in
signal strength and rejection of strong interfering signals, SpuUrious responses

etc.

SIMPLE SHORT WAVE SUPERHET. Feb and Mar 80 £27.39

.Covers 180 to 20 metres. No atignment problems. Very low battery current. Plug.
in coils. Uses a dual gate MOSFET as a mixer. Regenerative RIF stage allows

reception of a.m., c.w., and s.s.b. !
80 METRE AMATEUR BAND RECEIVER July 80 £19.98

Expressly designed for ssb and cw amateur signals. This simple homdyne design -
provides world wide reception of amateur transmissions. Housed in a smart Vero

‘case.
:PORTABLE SHORT WAVE RADIO Aug 80. £18.94.

Suitable for beginners. Covers 25, 31, 41, and 49 metre bands. Fitted with
telescopic aerial. Use of TBAB20M ampiifier IC provides loudspeaker output.
Regenerative t.r.f. receiver. Smart ABS case. ~

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

MAGENTA ELECTRONICS LTD.
RC3, 98 CALAIS ROAD, BURTON-ON-TRENT,
STAFFS., DE13 OUL. 0283-65435. 9-12, 2-5 MON.-FRI.
MAIL ORDER ONLY

?eriod. A ring of 8 leds light
1, 2, 3, and 4 minutes. Very

es in TTL circuits. A ‘piece of
@ constructor. Portable. Battery

ADD 35p. P.&P. TO ALL ORDERS. ALL
PRICES INCLUDE 15% V.A.T. OFFICIAL
ORDERS FROM SCHOOLS ETC.
WELCOME.

ENQUIRIES MUST INCLUDE S.A.E.
_OVERSEAS: SEND ORDER WITH 3
INTERNATIONAL POSTAL COUPONS
WE WILL QUOTE EXACT PRICE BY
AIR MAIL.

EIRE & BFPO ORDERS

U.K. PRICES ~ LESS 10%

(COVERS V.A.T. REFUND & EXPORT
DOCUMENTS) PAYMENT: STERLING

-U.K. BANK .DRAFT, UK. POSTAL

ORDERS or U.K. CHEQUE.
ENQUIRIES: ENCLOSE 2 INTER-
NATIONAL POSTAL COUPONS.

80/81 ELECTRONICS CATALOGUE

KITS Hundreds of illustrations, product data, circuits! ~ TOOLS
and details of all our kits and educational
ICs coursez. Up to date price list included. All| RESISTORS
THANSISTORS g{ogtTlcésL:ées ;tgg!;_ lines for fast delivery by Hmnme
R o
CAPACITORS | Send 6 x 10p stamps for your copy. CASES

r.
t\;:,\.... LYo

o

ADVENTURES

An easy to follow book suitable for all ages, ideal for beginners. No Soldering.
Uses an ‘S Dec’ breadboard. Gives clear instructions with lots of pictures. 16
projects — including three radios, siren, metronome, organ, intercom, timer, etc.
Helps you learn about electronic components and how circuits work. Component:
pack includes an S-Dec and the components for the projects.

Adventures With Electronics. £1.75.

Component Pack £16.72 less battery.

ADVENTURES WITH
MICROELECTRONICS

Same style as above book; 11 projects based on integrated circuits — includes:
dice, two-tone doorbell, electronic organ, MW/LW radio, reaction timer, etc.
Component pack includes a Bimboard, 1 plug-in breadboard and the components
for the projects.

Adventures with Microelectronics £2.35.

Component pack £27.95 less battery.

The INStructor
A FULLY CONSTRUCTIONAL PROJECT
INCORPORATING AN INS8060
MICROPROCESSOR CHIP

@A Practical introduction to micropr
'Relatively small number of componants required
instructional r

'8 part series. Part 1 in Aug. 80 issue. Reprints of previously published
?%rt available. 45p each part.

e Instructor is a low cost assembly which provides a practical
introduction to microprocessors and their functions. It is not a computer,
but it is a working circuit which allows microprocessor working to be
followed, one program step at a time. Build the Instructor and you will
gain microprocessor experience. The series s based on the INS8060
microprocessor IC, also known as the SC/MP Mk.2. Circuits are buiit on a
plug in Eurobreadboard. Kit is available with or without the breadboard.
INSTRUCTOR COMPONENT PACK: Including Eurobreadboard £27.85; or
less Eurobreadboard £21.65.

HEADPHONES AND EARPIECES. X

The short wave radios require a crystal earpiece or high impedance mono
headphones.

MONO HEADPHONES £2.98. ’ .
High impedance 2k. Sensitive, Lightweight. Adjustable padded earpieces. Fitted
‘with 3.5mm jack plug.

CRYSTAL EARPIECE 56p. .

Fitted with lead and 3.5mm jack plug. Top quality.

STETHOSCOPE. 69p. X

Optional attachment for use with our earpiece.

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR £10.35

anfs‘x X25 SOLDERING IRON. 25W.  DESOLDERING BRAID. 69p.
98

p.
.98, HOW TO SOLDER BOOKLET. 12p
SOLDERING IRON STAND., £2.03.

SPARE BITS. Small, standard, large.
65p each.

SOLDER. Handy size. 95p.
EUROBREADBOARD. £6.20.

|£.‘?6w8 COST LONG NOSE PLIERS.

'LOW COST CUTTERS. £1.69.

SIREN. 12V. £5.18

P.C.B. ASSEMBLY JIG. £11.98.

'P.C.B. ETCHING KIT. £4.98.

MONO HEADPHONES. 2K Padded.
Superior, sensitive. £2.98.
STEREO HEADPHONES.
Padded. £4.35.

8 ohm.

HEAT SINK TWEEZERS. 15p.

SOLDER BOBBIN. 30p.

DESOLDER PUMP. £5.98.
CONNECTING WIRE PACK. 5 x 5 yd
coils, 55p.

VERO SPOT FACE CUTTER. £1.21.
VERO PIN INSERTION TOOL. 0.1
£1.66. 0.15"” £1.67.

RESISTOR COLOUR CODE CALCU-
LATOR. 21p.

MULTIMETER TYPE 1. 1,000 o.p.v.
with grobes. 2" x 34" x 1", £6.66.
MULTIMETER TYPE 2. 20,000 o.p.v.
with probes. 5" x 3} x 13, £11.52.

MAGENTA gives you FAST DELIVERY BY FIRST-CLASS POST OF QUALITY
COMPONENTS AND KITS. All products are stock lines and are new and tull
specification..We give personal service and quality products to all oUr customers
— HAVE YOU TRIED US?

INTO ELECTRONICS CONSTRUCTION

3

R.E.C. LATEST KITS

Tremeio modulation unit Nov 80
£11.27.

CMOS combination switch Nov 80
£7.22

,Cg'il éoupled 5W converter Nov 80
£20.90.

Go no go ftransistor tester Oct 80:
£7.58.

Personal M.W., Radio, Oct 80.
£10.36.

PRICES INCLUDE V.AT.
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SUGGESTED CIRCUIT

TRANSISTOR ¢
GAIN METER

N

The instrument described
in this article is intended to
measure the hFE, or d.c. cur-
rent gain, of n.p.n. or p.n.p.
transistors. The measurement
range is from 30 to 1,000 times,
and readings are taken at a col-
lector current of slightly more
than 10mA. Since a transistor
gain meter is not normally
used extensively in the
amateur workshop, care has
been taken to keep the compo-
nent count low without sacrif-
icing accuracy. The circuit
requires one voltmeter for
transistor gain evaluation, and
this can be any multimeter, set
to a low d.c. volts range, which
is connected to the gain meter
when required. Thus, no
expensive meter movement is
permanently tied up with the
instrument.

The gain meter is primarily
intended for checking silicon
transistors, although it can also
be employed with the now
obsolescent germanium types.
The description of the circuit
assumes that it is silicon trans-
istors which are being checked.
BASIC CONFIGURATIONS

To understand how the
meter functions, let us first
examine the circuit of Fig. 1 (a).
In this a p.n.p. silicon transistor
is connected as an emitter fol-
lower, with the emitter current
flowing. through resistor RA.
The voltmeter monitors the
voltage across this resistor.

270

By G. A. French

Base bias for the transistor is
applied via the variable resistor
RB, and the circuit is powered
by a 5 volt stabilized supply.
As the resistance inserted
into circuit by RB is reduced,
the transistor base current
increases as also does the
amplified emitter current and
the voltage dropped across RA.
If RB is adjusted so that the vol-
tage across RA (as indicated by
the voltmeter) is equal to 2.2
volts, the situation shown in
Fig. 1(b) is set up. Here, 2.2
volts appear across RA with
approximately 0.6 volt being
dropped across the base-
emitter junction of the transis-
tor. The remaining 2.2 volts
must then appear across RB.
Since the same voltage

45V stab

+

AAAA

> PNP

Rp

(a)

appears across RA and RB, the
currents flowing in them are
inversely proportional to their
values. Thus, if RB inserts a
resistance which is 100 times
the value of RA, the current
flowing in RA is 100 times the
current flowing in RB and the
transistor has a base-to-
emitter current gain of 100
times. .

The circuit of Fig. 1(b) makes
it possible to measure the base-
to-emitter current gain of any
small p.n.p. silicon transistor.
After the transistor has been
connected into the circuit, RB is
adjusted until the voltmeter
reads 2.2 volts. The gain is then
found from a previously cali-
brated scale fitted behind the
control knob of RB.

45V stab

(®)

Fig. 1(a). A circuit which is capable of evaluating
the base-to-emitter current gain of a p.n.p. silicon
transistor,

(b). If RB is ajusted for a reading of 2.2 volts in the
voltimeter, the voltage distribution in the circuit is
as shown here.

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig.2. Thiscircuitcanbe
used to measure the
base-to-collector gain of
a silicon n.p.n. transistor.
RB is adjusted for an indi-
cation of 2.2 volts in the
voltmeter, and this vol-
tage also appears across
RB.

The base-to-emitter current
gain is not precisely the same
as hFE, which is the base-to-
collector current gain, because
the emitter current is the sum
of the collector and the base
currents. However, the base
current is very much smaller
than the collector current and
little error is introduced, par-
ticularly at the higher gain fig-
ures, if its presence is ignored.
The circuit of Fig 1(b) can in
consequence be looked upon
as a practical arrangement
capable of assessing the hFE of
a p.n.p. transistor.

To ease polarity switching
requirements, it is desirable to
‘have a basic circuit very similar
to that of Fig 1(b) for the evalu-
ation of n.p.n. transistors. This
circuitis shown in Fig. 2, where
the emitter of the n.p.n. transis-
tor is connected to the negative
rail and the collector is con-
nected to RA. RB is not now
returned to the negative rail
but connects instead to a
potential divider which offers a
voltage which is 2.8 volts posi-
tive of the negative rail. The
standing current flowing
through the two potential

divider resistors is very much’

higher than any current which
is likely to be drawn by RB, and
so the 2.8 volt point may be
considered as having virtually
the same level of voltage stabil-
ization as has the 5 volt positive
rail.

As with Fig. 1(a), RB is again
adjusted so that the voltage
across RA is 2.2 volts. Since
about 0.6 volt is dropped
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across the base-emitter junc-
tion of the transistor, the vol-
tage across RB will then also be
2.2 volts. The base-to-collector
currentgain will be equal to the
resistance inserted by RB
divided by the resistance of RA,
and the gain calibration given
to RB for Fig. 1(b) will be
equally applicable to the gain
measuring circuit of Fig. 2.

COMPLETE CIRCUIT

The two basic circuits of Fig.
1({b) and Fig. 2 are combined in
the complete working circuit of
Fig. 3. RA now appears as the
2001} resistor, R4, and the vol-
tmeter connected across it is a
multimeter plugged into sock-
ets SK4 and SK5. RB is replaced
by R3 in series with VR1 or VR2
according to the position of
switch S$2. When S2 is in posi-
tion “1”, VR1 is in circuit and
provides current gain readings
from 30 to 100 times. A gain of
30 is indicated when R3 plus
the resistance inserted by VR1
is equal to 30 times 200Q, or
6kQ). A transistor current gain
of 100 is indicated when R3 and
VR1 insert 100 times 2001, or
20k€). Setting S2 to position
*2'" allows gain measurements
from 100 to 1,000, these figures
corresponding to resistances
in R3 plus VR2 of 20k} and
200k} respectively.

The potential divider of Fig. 2
is given by R1 and R2. These
are connected in series when
S1 is set to “N.P.N.” and the
voltage at their junction calcu-

+5V stab

lates at almost exactly 2.8 volts
positive of the negative rail.
The standing current in the
potential divider is 18.5mA.

Putting S1 to "P.N.P.” opens
the potential divider circuit and
returns R3 to the negative rail,
to give the same circuit condi-
tions as existed in Fig. 1(b). S1
provides the only polarity
switching required. Further
polarity changes are automati-
cally given at the three test
sockets. An n.p.n. test transis-
tor has its collector connected
to $KI and its emitter to $K3,
whilst a p.n.p. test transmitter
has its emitter connected to
$K1 and its collector to $K3.
With both transistor types, the
base connects to $K2. L

Since R4 has a value of 200Q2,
the collector or emitter current
which flows in this resistor
after VR1 or VR2 has been
.adjusted for the voltage read-
ing of 2.2 volts is 1T1TmA.

R3 is a current limiting resis-
tor. With S1inthe "P.N.P."” pos-
ition, a combination of poss-
ible short-circuits in the test
connections at $K1 and $K2,
and at $K4 and S8K5, could
cause the full 5 volts of the
supply to appear across R3 and
VR1 or R3 and VR2. The more
vulnerable component here is
VR2. This is a standard 3 watt
potentiometer, and the current
which flows through its track
must not exceed 1.5mA. R3
ensures that the maximum
possible current which can
flow is 5 volts divided by 3.90,
or 1.3mA.

78LO5 S3

On-Off
) L - +9V

ICy
' SK4(I)
i l C2

- + €
: Ry 3 M| 2O O-OlyF
120n 200n % wF
‘NP | . SK ( ) 1
— - N.P.N. 5
S| L
C (N.PN)
VR, SKi E (PNP)
R3 - E /
| 3:9kn 22kn SK2C
| S92 Lin 1 B
2
) VRy | o E (NP.N)
Rez 3V ¢ tenp)
150n < 220kn
Lin

Sp positions 1-30 to 10O
2-100 to I000

In(1)
78LOS

o Lead-outs

Common'za) Out (2)

Fig. 3. The complete circuit of the transistor gain
meter.. C1 and C2 ensure stanility in IC1, and should
be positioned close to its lead-outs.
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VR,
Ry Sp &I’
2

-

5 VR2
W
)
o/
Ohmmeter

Fig. 4. VR1 and VR2 are

calibrated for gain figures

by connecting an ohm-

meter into the circuit in

the manner illustrated
here.

CALIBRATION

VR1 and VR2 are calibrated
by connecting an ohmmeter as
shown in Fig. 4, and setting S2
‘to position ““1"" or position “2”
for each range. No power is
applied to the gain meter and
no connection is made to $K2.
Temporary scales are fitted
behind the potentiometer
knobs, which must of course
be pointer types, and these are
marked up with gain figures
corresponding to the resis-
tances indicated by the charts
in Fig. 5. VR2 will normally
have a tolerance on value of
20% and if it is at or very close
to the minimum value within
tolerance it may not be poss-
ible to obtain a calibration for
gain figures above 900. How-
ever the probability, in prac-
tice, will be that most poten-
tiometers likely to be encoun-
tered will provide resistances,
in series with R3, which are
well above the 200k} needed
for the 1,000 gain figure calib-
ration.

COMPONENTS

All the components are read-
ily obtainable. As already men-
tioned, VR2 is a standard sized
potentiometer rated at  watt.
VR1 is a similar type of poten-
tiometer. All three switches are
toggle types. The fixed resis-
tors are ; watt 5% components.
A slight increase in accuracy
will, however, be given if R4 is
2% or 1%, rather than 5%. IC1is
a standard 78LO5 voltage reg-
ulator with a maximum rating
of 100mA. In the inset view of
its lead-outs in Fig. 3 the lead-
outs are pointing towards the
reader.

The current consumption
from the 9 volt supply is equal
to the emitter current of the test
transistor when S1 is set to
"“P.N.P.”". To this current is

2o-——ruoo 200 ——1000
—+90 -1—900
—+-80 —+—800
15— 150 —
+-70 -+ 700
—+460 ——600
10— 50 100 —— 500
140 —+—400
o—L 30 300
VR|+R3  GAIN 50—
(kn) [
20 —-100

VR, +R3 GAIN -
(kn)

Fig. 5. Charts showing

resistance in the series

combinations of R3 and

VR1, and of R3 and VR2,

with the corresponding
gain figures.

added the 18.5mA flowing in
R1 and R2 when S1 is put to
"“N.P.N.”.

The tester may be assem-
bled in any small plastic case
with the three switches, the
two potentiometers and the
five sockets on the front panel.
The last may all be 4mm. insu-
lated types, or any other types
preferred. The most conve-
nient method of making con-
nections to the test transistors
will be given by three short
flexible leads, plugging into
$K1, 8K2 and $K3, these leads
being terminated in miniature
crocodile clips with vinyl
sleeves. .

When the gain meter is
to be used, a multimeter
is connected to $K4 and
$K5 and is switched to a
suitable low d.c. volts range.
The testtransistoris connected
to $K1, $K2 and $K3, and S1 is
put to the transistor polarity
applicable. Both VR1 and VR2
should be at their maximum
gain figure settings. S2 is set to
position ““2” and S3 is then
closed to apply power. The
resistance inserted by VR2 is
slowly reduced until the mul-
timeter indicates 2.2 volts,
whereupon the transistor gain
figure is read from the scale at
VR2. If the gain is lower than
100 times, S2 is put to position
1" and the process repeated
with VR1.

The gain meter is primarily
intended for silicon transistors.
It can give results which are
nearly as accurate with ger-
manium transistors but, in this
case, VR1 and VR2 are adjusted
for a reading of 2.5 volts in the
meter. ]

NEW 5 FUNCTION UNI-TOOL

Recently introduced by BOSS Industrial Mouldings Ltd is a new
5 function Uni-Tool which although orintated to the needs of power
and automotive electrical engineers working both in-house and
on-site is, nevertheless, equally useful to most engineers and ‘Do It
Yourselfers.

Of primary importance is the spade terminal crimping facilities
where, by utilising 2 separate sections of the tool both the conductor
wire and the outer sleeving can be firmly crimped to the appropriate
part of all commonly used spade terminals.

Both wire cutting and 0.75mm to 6mm wire stripping facilities are
also incorporated, as are M2.6 to M5 bolt shearing capabilities.

Selling for only £2 this new Uni-Tool is a must for all self respect-
ing engineers tool Kkits.
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CAR VOLTAGE
MONITOR By I. Peterson

This low cost unit has simple and robust circuitry,
and is thereby well fitted for installation in a car. Its
function is to monitor the battery voltage in 12 volt
systems and it does ‘this by means of three light-
emitting diodes. When no diode is illuminated, the
battery voltage is below 10.5 volts. One diode lit up
indicates a voltage of 10.5 volts or more, two diodes a
voltage of 12 volts or more and three diodes a voltage
of 13.5 volts or more. As a result, the car driver can
tell at a glance whether his battery is fully charged,
whether it is running at nominal voltage and whether
its voltage is at or below the discharged level.

CIRCUIT OPERATION

The circuit appears in the accompanying diagram,
in which the light-emitting diodes are LED1, LED?2
and LED3. These diodes are fed by TR1, TR2 and
TR3 respectively, the emitters of which are all
returned to the stabilized voltage appearing across
the forward biased silicon diodes, D1 to D4. The
voltage across these diodes under low forward vol-
tage conditions is almost exactly 2.4 volts.

The voltage being monitored is applied to the
potential dividers coupling to the transistor bases.
Roughly one-quarter of the nominal 12 volts is
applied to each base, whereupon the transistors turn
on much more abruptly as battery voltage rises than
would occur if their emitters were returned direct to
the negative rail. In the latter case each potential
divider would need to apply approximately 0.6 volt to
the base it connects to in order to turn the transistor
on. Such a voltage is only one-twentieth of the nomi-
nal 12 volts.

VOLTAGE LEVELS

When the battery voltage is below 10.5 volts all of
the three transistors are turned off and no le.d. is
alight. If the battery voltage rises to 10.5 volts the
voltage applied to TR1 base by way of R1 and R2 is
just sufficient to turn on the transistor, and LED1
commences to glow. It stays illuminated at all higher
voltages. The values of R4 and R5 allow TR2 to turn
on at a battery voltage of 12 volts, whereupon LED2
lights up at this and higher voltages. R7 and R8 cause
TR3 to turn on at 13.5 volts, with the result that all
three l.e.d.’s are then alight.

The voltage across D1 to D4 increases by about 0.2
volt as each l.e.d. is turned fully on, and this fact is
reflected in the resistor values specified for the poten-
tial dividers. With the prototype circuit each l.e.d.
becomes illuminated at precisely the voltage ascribed
to it, as accurately as can be judged with an analogue
voltmeter.

All the components are standard types. Resistors
with a tolerance of 5% will be accurate enough for
practical requirements. The 7.5kQ resistor required
for R4 may only be available in 4 watt from some
suppliers, and it is, of course, perfectly in order to use
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The circuit of the battery voltage
monitor. Voltage is indicated by the
number of l.e.d.’s which are alight.

COMPONENTS
Resistors
(All § watt 5%)
R1 6.8k R6 1.5kQ
R2 2.7k R7 6.8k}
R3 1.5kQ RS 2.2kQ)
R4 7.5kQ "R9 1.5k
R5 2.7k} R10 4.7kQ
Semiconductors
TR1-TR3 2N3904
D1-D4 1N4002
LED1-LED3 see text
Switch
S1 s.ps.t. toggle

the higher wattage resistor. The three‘l.e.d.’s should
be red or ‘“‘extra bright” types. ‘

The unit couples into the car electrical system at
any convenient point. With no l.e.d. alight the stand-
ing current is of the order of 4 to 6mA, and it
increases by about 5mA as each le.d. becomes
illuminated. Such currents are negligible when com-
pared with those normally provided by a car battery.

To prevent short-circuits to the car metalwork the
unit should be completely enclosed in a small plastic
case, this being situated at a convenient point in front
of the car driver. On its front panel are mounted the
three l.e.d.’s and the on-off switch. When not in use,

‘the monitor can be turned off by means of the switch.
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TELETEXT ADAPTOR RECEIVES DEPARTMENT OF

INDUSTRY SUPPORT

Actual production samples of 2 T
the Teletext Adaptor shown and ;
demonstrated at the Viewdata 80
exhibition by Ayr Viewdata Ltd,
Surbiton, Surrey, have now been e
produced for distribution to -—
selected organisations in the UK
and overseas.

Mr. H. O. Thomas, Ayr’s Man-
aging Director, said that this had
been made possible by the
enthusiastic support received
from the Department of Industry.
“They have given every encour-
agement and assistance in getting
this British invention to the pre-
production stage,” he said.

Mr. Thomas explained that
although a reduction in picture
quality is expected when using an
adaptor, this has been shown to
be of a very minor, hardly discern-
ible degree when using the Ayr

One of the produ

adaptor.

The unit is compatible with
most modern television receivers,
which are automatically con-
verted to remote control opera-
tion by means of the hand held
infra-red key pad used for remote
operation of the adaptor. It will
enable viewers with standard TV

engineering of the unit.

sets to take full advantage of the
written-word information ser-

vices provided by the BBC1 and

BBC2 Ceefax and ITV Oracle
systems. Of particular help to the
hard of hearing, these systems
will give general news, stock

ction samples of the Ayr Teletex Adap-
tor being demonstrated to Mr. I. Sibbick (centre) of the
Computer Systems & Electronics Division of the
Department of Industry, AT Ayr Viewdata’s factory in
Dartford. With him are (left) Mr. H. O. Thomas, Managing
Director and (right) Mr. Peter Kidd, the well-known elec-
tronic consultant, who has been responsible for the basic

exchange prices, financial infor-

mation, weather forecasts, travel
and other special interests.

When in production, the -Ayr
Teletext Adaptor is expected to
have a retail price tag of not more
than £150, including VAT.

HIPFI - THE HI-FI AT YOUR HIP

Selfridges at their Oxford Street Store have the exclusive selling
rights for a new product from Binatone International. As far as is
known there is only one other such product on the market.

While you can carry around a portable radio or stereo it is very
difficult to get true hi-fi reproduction. The problem is resolved with
Hipfi, which can be worn as shown in the photograph.

The unit includes a leatherette carrying case, shoulderstrap, spare
cassette pouch, batteries, featherlight hi-fi stereo headphones and
even a pre-recorded demonstration tape for instant music.

Full facilities including separate volume controls for each chan-
nel, a tone control, facility for add-on second headphones (optional
extra), fast forward and rewind with cueing and reviewing facil-
ity for locating the required piece of music. i

The entire unit weighs 390 grms and while 3 alkaline pencil
batteries will provide approximately 8 hours of music — it has
flacilities for an add-on mains adaptor (optional extra) for use at

ome.

It has a talk-line whereby simply pressing a button switches the
listener to the outside world so he can converse with others without
having to remove the headphones.
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... COMMENT

IBA’s small-dish digital-video.
satellite first

The first successful transmission of digital-video
colour television pictures through a European space
satellite using compact small-dish terminals at both

ends of the link has been achieved at the IBA _

Engineering Centre at Crawley Court, Winchester.

This follows experiments earlier this year in which
the IBA small-dish receive terminal was used to
receive digital video signals transmitted from British
Telecom’s large 14 GHz space terminal at Goonhilly
Downs, Cornwall.

The new series of experiments, again carried out
with the co-operation of British Telecom and the
European EUTEL-SAT organisation, passed digital
signals through the 120-MHz-bandwidth transpon-
der on the OTS satellite launched in May 1978.

The digital test signals, using the IBA-developed
experimental 60Mbit/s digital encoder-decoder, were
sent and received at Crawley Court, using the 14 GHz
2.5-metre dish ‘up-link’ terminal (about 1.5 kW
transmitter powerg and ‘the 3-metre dish receive-
terminal.

During preliminary tests using pseudo-random'
digital signals error rates of the order of only one
error in each 10-million bits were recorded. When
625-line colour television pictures were transmitted
through the system no degradations, other than those
inherent in the experimental 60Mbit/s digital system,
could be observed.

For these experiments, a conventional 625-line
analogue television picture was encoded and trans-
mitted through the 120MHz-bandwidth OTS trans-
ponder using a bandwidth of some 40MHz and mod-
ulated by means of quadrature phase-shift keying.
The pictures were initially sampled at four times the
frequency of the colour sub-carrier (142Mbit/s) and
then digitally converted to the equivalent of twice
sub-carrier frequency sampling (71 Mbit/s). This data
rate is then further reduced by means of bit-reduction
techniques including the use of differential pulse code
modulation and, when error-protection and ‘house-
keeping’ bits are added the system has a bit rate of
60Mbit/s.

The digital sampling rate and techniques used in
these trials are for experimental purposes only and
are not being proposed as an international standard.
The IBA work however is showing that digital-video
transmission would have useful advantages for news-
gathering and national and international distribution’
links via space satellites.

SEASONAL
GREETINGS

TO ALL OUR READERS

J =54
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FIBRE OPTIC LIGHT
‘SEES’ ROUND CORNERS

Edward Fletcher and Partners have announced a
new, British-made, Light Probe.

Comprising a small hand-held torch and a 9’ long,
3mm. diameter, flexible Fibre Optic Light Guide, the
Light Probe can be used for illumination and inspec-
tion in inaccessible areas, or wherever a direct light
source will not penetrate. By using Fibre Optics, the
light from the torch is transmitted along the fibres and
can be ‘bent’ round corners as required. If necessary,
the Fibre Optic Light Guide can be detached and the
torch used in the conventional manner.

The Light Probe also makes an ideal gift or novelty
item for Christmas for adults, or children, as an intro-
duction to the new technology of Fibre Optics. A
small magnet can be attached to the end of the Light
Guide for retrieval of metal objects in hard-to-reach
places.

Only available from the manufacturers:-

Edward Fletcher & Partners, 25 West Park Road,
Kew, Richmond, Surrey TW9 4DB. The price of the
Light Probe is under £2.00.

Broadcast Training and Services Ltd of 2 Hills
Road, Cambridge, have recently completed Sound
Reinforcement Systems for both the Chapel and Hall
of St John’s College, Cambridge and for Chelmsford
Cathedral.

In St John’s, loudspeakers were successful-
ly camouflaged so that they are virtually invisible in
the context of the gilded and panelled 16th Century
Hall, without impairing the high quality reproduc-
tion. Mixing facilities for several microphones and
other sources were provided with provision also to
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record from the system.

* The system installed in the very reverberant
{ (Chapel makes use of highly directional BTS loud-
. 'speakers with three circuits so that the sound always
appears to come from the person speaking even when
the speaking points are widely separated. The direc-
tional properties are important to prevent the excita-
y tion of unwanted reverberation and the sound cover-

°% age achieved varies by less than 2 dB throughout the

listening areas. : \ e |
A similar approach has been adopted in Chelms-
iford Cathedral.
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EXPERIMENTAL
ELECTRONICS

By
R. J. Caborn

Many constructors obtain their pleasure in the suc-
cessful assembly of projects, following the instruc-
tions which are given in this magazine. A growing
number like to design their own projects as well, using
their knowledge to work out the project circuits,
checking out the circuits experimentally and, when a
circuit has been proven in practice, assembling it in its
final permanent form. The intermediate expermental
stage is almost mandatory for all but the simplest
circuits; a circuit diagram may look great in theory
but there are many pitfalls between that theory and
actual practical working. In the theoretical circuit a
transistor may be biased incorrectly, there may be a
hidden positive feedback route which will cause in-
stability, component values may not be at their opti-
mum and some could even be downright wrong. The
list of possible snags which can beset a seemingly
perfect theoretical circuit is a long and sorry one.

So the experimental electronic hobbyist (and,
incidentally, the professional engineer) carries out the
following procedure. First, he works out the initial
circuit of the project; second, he checks it out in a
quick experimental test mock-up; third, he builds it in
its properly constructed permanent form.

EXPERIMENTAL APPROACH

Here are some hints gleamed from those who test
new circuits, either professionally or as a hobby.

First, choose the method of experimental assembly.
There are two basic approaches here: either use a
breadboard having rows of holes with internal contact
springs, or use tagboards, tagstrips or other forms of
terminal, and solder all connections. With the bread-
board most (but not all) soldering processes are
eliminated, whilst the second approach means solder-
ing all the way. Assembly with breadboards is
2-dimensoonal, whilst with all-soldering it is 3-
dimensional. Veteran experimenters can solder up
test circuits very quickly. Provided you don’t cut the
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leads too short, resistors and capacitors can be used
over and over in all-soldered hook-ups, just as they
can be used over and over again in breadboard lay-
outs.

What are the essentials for experimental working?
The first and most obvious is a multimeter. You have
to know what voltages and currents exist in the ex-
perimental hook-up. In many cases we don’t insert a
meter into circuit to measure current. If the current
flows through a known resistance it is usually much
quicker to measure the voltage across the resistance
and deduce the current from Ohm’s Law. With elec-
tronics we nearly always have to think in terms of
milliamps and microamps. 9 volts across 1k{) means a
current of 9mA; 9 volts across 1M indicates a
current of YuA.

Not essential but very, very useful are crocodile clip
leads. The best clips to use are the miniature ones
with a clip length of about 35mm. and a flexible vinyl
sleeve, as are retailed by Maplin Electronic Supplies
and others. Make up some ten of these leads with
varying lengths, as in Fig. 1(a). If you are going in for
breadboard have half a dozen of the leads with one
end of the wire tinned to form a single strand which
will plug into one of the breadboard holes. See Fig.
1(b). (Never push stranded wire into breadboard
holes; there is too great a risk of the strands separat-
ing, whereupon they can upset the spring contact
action and cause short-circuits.)

It is best to draw your initial circuit on a large (8 by
10in. or more) notepad or sheet of paper. Use both a
blue and a red ball-point pen. The initial circuit is
drawn in blue. If it is amended during the experi-
ments, scribble over the unwanted circuit section with
red and then draw in the new section in blue. The
final, tested, circuit will then be all-blue. Unless
you're very familiar with the transistors and other
multi-lead devices you are using, draw their pin lay-
outs on the same paper as the i1nitial circuit.

RADIO AND ELECTRONICS CONSTRUCTOR

P

. e



Crocodile clips
— ~.

Thin flexible wire
(a)

Tinned to form single strand

(b)

Fig. 1{a). Very useful for experimental
work are crocodile clip leads. A range
can be made up with wire lengths var-
ying from some 4 to 7in.
(b). One end of the lead can be tinned
to. form a single strand which can be
inserted in a breadboard hole.

FINDING RESISTANCE VALUES

Some component values may have to be finalised in
the experimental mock-up. The base bias resistor
required in Fig. 2(a) to make the transistor collector
sit at'exactly half-supply voltage may not be known.
One simple way of finding the required value is to use
two of the crocodile clip leads to connéct to a poten-
tiometer, and adjust this for the required collector
voltage, as in Fig. 2(b). The potentiometer is then
removed, its resistance measured, and a fixed resistor
of that value inserted in the circuit. The collector load
in our example is 1k{}, and a suitable potentiometer
value would be 470k(} linear. A word of caution here:
always start with the potentiometer inserting maxi-
mum resistance and then reduce that resistance

-
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Potentiometer

A
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=
o

lka 2
E

(a) (b)

Fig. 2(a). Inan experimental circuitthe
bias resistor, whose value isunknown,
is required to have a value which
causes the transistor collector to be at
mid-supply potential.
{b). The collector voltage is monitored
by a testmeter switched to a volts
range, and a potentiometer is coupled
into the circuit by two crocodile clip
leads. The potentiometer is adjusted
for the required collector voltage.
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TABLE
Maximum permitted potentiometer track curreats
(mA)
Resistance | 0.25W 0.5W 1w
1000 | 50 70 |100
220k 33 47 67
470kQ) {23 1 32 46
1kQ 15 22 31
2.2kQ 10 15 21
4.7k Q) 7.0 10 14
10kQ 5.0 7.0 10
22kQ 33 4.7 6.7
47k} 2.3 32 4.6
100k 1.5 22 3.1
220k 1.0 1.5 2.1
470k() 0.72 1.0 1.4
1MQ 0.50 0.70 1.0

slowly. If the potentiometer inserts too low a resis-
tance an excessive current can flow in its track and it
will be damaged. Remember that a potentiometer
wattage rating applies to its whole track. The accom-
panying Table shows maximum permitted track
currents for potentiometers of different values and
wattage ratings.

A pocket calculator can be very useful, and this can
be an inexpensive model with the four arithmetic
functions, a reciprocal function (1/x), a square func-
tion (x*) and a square root function (vX). We tend to
get into the habit of using calculators for solving
ridiculously simple problems, but this is not all bad as
it gets us calculator-oriented for the more compli-
cated ones. Tastes vary, but a good choice is a calcu-
lator with a nice bright l.e.d. display and rechargeable
facilities, i.e. a socket in the side into which the mains
‘““adaptor” for the calculator can be plugged. L.E.D.
display calculators burn up a lot of current but this is
no problem when their batteries can be readily re-
charged from the mains.

Whether the breadboard or all-soldering approach
is used, the resulting experimental assembly will
almost certainly look untidy, to say the least. This
doesn’t matter if it proves the circuit. Longish leads
are not normally liable to cause trouble in a.f. or logic
circuits but it pays to keep wiring to op-amp non-
inverting inputs short and to keep compensating and
bypass capacitors close to op-amps, voltage regula-
tors and other i.c.’s.

Even with an experimental circuit there can be
hidden snags. You may get a circuit to work fine when
it’s supplied by a mains power supply, after which it
does horrible things when connected to a battery of
the same voltage. Reason? The power supply had a
fat electrolytic across its output terminals which acted
as a supply bypass for the experimental circuit!

There are, of course, many other aspects to be
considered when undertaking experimental elec-
tronic work, but those which have been covered in
this short article make up the basic essentials. There’s
a lot of fun to be had with expermenting and, once
you catch the bug, you’ll find yourself learning all the
way as you advance in this fascinating branch of
electronics. -
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DOUBLE OUTPUT
TEST
OSCILLATOR

By
R. A. Penfold

The test oscillator can be housed in any small plas-
tic case which can accommodate the components

TkHz output with bhar-

monics up to several
MH:z.

Peaked i.f. output at
470kH:z.

Ideal for signal tracing.
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This very inexpensive item of test equipment can
be very useful when troubleshooting audio or radio
equipment. It can be used as a wide band signal
injector providing an audio tone which is rich in har-
monics up to frequencies of a few MHz. Itis therefore
suitable for checking the r.f. and if. stages of a.m.
radios as well as audio equipment. It also has an i.f.
output at the normal a.m. intermediate frequency of
470 kHz and can be used as ani.f. alignment oscillator
for newly constructed a.m. radios or for commercially
made radios having this intermediate frequency.

The circuit is very simple and employs only one
active device (a unijunction transistor) together with
a few passive components. Power is obtained from an
internal 9 volt battery, and running costs are low since
the current drain is only about 1.5mA.

THE CIRCUIT

In the circuit diagram of Fig. 1, TR1 is the unijunc-
tion transistor. This functions in the following man-
ner. At switch-on, capacitor C2 is discharged, and it
begins to charge via R1. The transistor presents a
resistance between its base 2 and base 1 which allows
a small current to flow in R2 and R3. (The winding of
IFT1 between R3 and the negative rail has a low
resistance, and has little effect on oscillator opera-
tion.) When the voltage across the capacitor reaches
the triggering level for the transistor a regenerative
effect takes place which causes a very low impedance
to be given between the emitter and the base 1. The
capacitor rapidly discharges into R3. It then com-
mences to charge again via R1 and the voltage across
itincreases until it once more reaches triggering level
and discharges into R3. The circuit continues to oscil-
late in this manner and causes the appearance of
positive-going spikes at the base 1 of the transistor.
These spikes are coupled to the a.f. output socket via
C4

The component values in the circuit cause the
spikes to have a fundamental frequency of about
1kHz, although this may vary slightly with different
unijunction transistors. The a.f. output is very rich in
harmonics and produces signals, spaced at the 1kHz
fundamental frequency, up to several MHz. If these
signals are applied to an a.m. detector, the fundamen- -
tal frequency is given in the detector output. Thus, the
a.f. output can be used for r.f. and i.f. signal injection
as well as for. audio checking.
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IFT) 2N4871
Bottom view Lead-outs

COMPONENTS
Resistors

(All § watt 5%)

R1  33kQ
R2 120Q
R3 1000

Capacitors

Cl  10uF electrolytic, 10V. Wkg.
C2  0.022uF type C280

C3  47pF ceramic plate

C4  0.1uF type C280

Inductor

IFT1 if. transformer type IFT13-470kHz
(Denco)

Semiconductor
TR1 2N4871

Switch
S1  s.p.s.t. sub-miniature toggle

Sockets

SK1 3.5mm jack socket
SK2 3.5mm jack socket

Battery
BY1 9-volt battery type PP3

Miscellaneous
Plastic case (see text)
Veroboard. 0.15 in. matrix :
Veropins, single ended, for 0.15in. Veroboard
Battery connector
Test prod
Crocodile clip
3.5mm jack plug
Nuts. bolts. wire. etc.
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Although the winding of IFT1 between R3
and the negative rail has little effect on oscillator
operation it still allows the current spikes at 1kHz to
be coupled into the second winding, which is tuned to
470kHz by the parallel capacitor. This capacitor is
an integral part of the i.f. transformer and the tuned
circuit filters out the fundamental and harmonics
other than those which are at or very close to its
resonant frequency. An output is taken from a tap in
the tuned winding, to ensure that there is little loading
on the resonant circuit, and is coupled to the i.f.
output socket via C3. This output can be used for i.f.
alignment purposes.

There is only one control in the circuit, this being
the on-off switch, S1.

If difficulty is experienced in obtaining the compo-
nent specified for IFT1, it may be purchased direct
from the maker at Denco (Clacton) Limited, 357/9
Old Road, Clacton-on Sea, Essex, CO15 3RH.

ASSEMBLY

Any small plastic case capable of taking the parts
may be used to house the oscillator, and that emp-
loyed by the author had approximate dimensions of
118 by 84 by 38mm. Switch S1 is mounted centrally
on the lid, which now becomes the front panel, with
SK2 mounted on its left and SK1 on its right. The two
sockets are positioned symmetrically on each side of
the switch.

Apart from the battery, the remaining components
are assembled on a Veroboard of 0.15in. matrix hav-
ing 11 copper strips by 9 holes. This has to be cut out
from a larger board by means of a small hacksaw. The
single break in the strips and the two 6BA clear holes
are then made at the points indicated in Fig. 2, which
shows the component and copper sides.

The first item to be soldered in place is IFT1. This
is not mounted directly in the Veroboard holes but
has its tags soldered to single-ended Veropins which
are first soldered in at holes C6, B4, A5 and A6. Tags
5,2, 3 and 4, and the can mounting lug between tags 3
‘and 4 are then generously tinned with solder, after
which it will be found they can be easily soldered to
the Veropin heads. Note that no connections are
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Fig. 2. The wiring on and around the

Veroboard. IFT1 is soldered in place

first, using a procedure which is
described in the text
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The Veroboard assembly is secured to the rear panel at the left, with the
battery to the right

made to tag 1 and the remaining can mounting lug of:
the component.

After IFT1 has been soldered into circuit the
remaining components are mounted and soldered to
the board. So also are the leads which connect to S1,
the two sockets and the battery clip. All wiring exter-
nal to the board is shown in Fig. 2.

The board is secured to the left hand side of the
rear panel, as indicated in the photograph of the
interior, using two 6BA bolts and nuts with spacing
washers. There should be adequate clearance with
the backs of the sockets and on-off switch when the
front panel is screwed in place. The 9 volt battery is
positioned to the right of the board and it can be held
in place by a home-made clamp or, more simply, by a
piece of plastic foam sandwiched between the front
panel and the battery.

USING THE OSCILLATOR

When completed the oscillator is ready for use. If -

suitable test gear is available, IFT1 can if desired be
peaked up to 470kHz, whereupon it is essential that a
proper trimming tool (such as the Denco TTS5) be
used. The core can easily break if an attempt is made

Centre lead

o= e
Jack plug /l

Sy

Test prod

Screened wire
y
Soldered to braiding
Crocodile clip

Fig. 3. Making up the test lead. This
is plugged into SK1 or SK2 according
to the function required
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to adjust it with an incorrect tool such as a small
screwdriver. However, no adjustment is really neces-
sary because the transformer is pre-aligned at the
factory and will provide an output frequency of ade-
quate accuracy.

A short screened test lead is required and this can
consist of flexible audio cable connected to a 3.5mm
jack plug. At the other end the braiding is connected
to a wire terminated in a crocodile clip and the centre
conductor to a test prod, as shown in Fig. 3.

For a.m. receiver i.f. alignment purposes the test
prod can be applied to the collector of the mixer
transistor and the if transformers can then be
adjusted, working backwards from the last i.f. trans-
former. In this case there should be no necessity to
connect the test clip to the receiver chassis, and suffi-
cient signal will be given simply by connecting the test
prod on its own. For this purpose the test lead is
plugged into SK1.

For signal injection purposes with an a.m. receiver
the test lead is plugged into SK2, and it will be neces-
sary to connect the test clip to the receiver chassis.
The test prod is then first applied to the non-earthy
tag of the speaker, and this should produce a low
volume tone from the speaker if this is functioning.
(Try out the oscillator initially with one or more ser-
viceable speakers to gain an idea of the performance
to be expected here.) The prod is next applied to the
output transistor bases, the driver transistor base, the
base of the a.f. amplifier input stage, the i.f. amplifier
bases and so on, working back towards the mixer
base. The approximate location of the fault is found
when the audio tone fails to be produced by the
speaker, and itlies either in the immediate circuitry at
the last test point, or between that test point and the
previous one. The same working-back technique can
be used when fault-finding on audio equipment. W
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Security device incorporates AND gate latch.

We have become used, over recent years, to CMOS
latches employing two inverters. A typical instance is
given in Fig. 1(a), where two 2-input NAND gates are
connected as inverters. If the input of the latch is
taken momentarily to the positive rail the output goes
positive as well, whereupon it holds the input positive
via resistor R when the temporary connection is
removed. The circuit remains latched in this condi-
tion. Should the input be momentarily connected to
the negative rail the output goes negative and the
circuit latches in this alternative state.

The resistor between input and output limits the
current drawn from the output of the second gate
during a transition and, in most practical applications,
may have a value lying between some 10 k€ and
IMQ. Two 2-input NOR gates could be employed
instead of the two NAND gates shown.

AND GATE

AND gates can also be employed as latches. In Fig.
1(b) a 2-input AND gate is used in a latch circuit
having the same performance as the latch of Fig. 1(a).
‘When the input goes positive, so also does the output,
and when the input goes negative the output similarly
becomes negative. Again, the circuit can latch into
either of these two stable states.

The fact that a single AND gate carries out the
same function as two NAND gates or two NOR gates
can represent an advantage in some circuit applica-
tions. A particularly useful i.c. here is the 4081 quad
2-input AND gate which contains four gates. This is a
readily available and inexpensive i.c., and has the
internal circuitry shown in Fig. 2.

To give an idea of the manner in which AND gates
may be employed, the remainder of this article is
devoted to the security device indicated by its title.

»

SWITCHING MONITOR

When prized mains-driven equipment is left unat-
tended for relatively long periods the owner fre-
quently wishes to assure himself that it has not been
switched on and meddled with during his absences. A
similar situation can arise with unoccupied premises,
and it is comforting if a check can be made to ascer-
tain whether an intruder has switched on any electri-
cal equipment or appliances. The security device is
connected to the mains circuitry to be monitored after
its on-off switch, and will indicate at any later time
whether or not that switch has been closed.

The circuit of the monitor appears in Fig. 3. Here,
the latching gate is the gate associated with pins 1, 2
and 3 of IC1, which is a 4081. The 240 volt primary of
transformer T1 is connected to the mains circuit being
monitored, and it has a 6 volt secondary. To set up the
monitor, 83 is closed to switch on the 9 volt supply
with the 240 volt a.c. mains connected to T1 primary
switched off. The ““Reset” button, S1, is then pressed
to ensure that the input and output of the latching
gate are negative.

If at any subsequent time the 240 volt a.c. mains is
switched on, even if momentarily only, the voltage
across T1 secondary is applied to TR1 base via R1,
causing TR1 to turn on for part of the alternate a.c.
half-cycles when the lower end of T1 secondary is
negative. The upper end of R2 is then taken positive
and causes the AND gate latch input and output to go
positive also. The gate latches in this state during the

eriods when TR1 is non-conductive because current
rom the gate input to R2 is blocked by D1. Thus, a
momentary, or continuous, application of the a.c.
mains to T1 primary causes the gate input and output
to go positive and stay positive. The function of C1 is
to prevent possible switching transients in the mains

Fig. 1(a). Two NAND
gates connected to form
a latch (b). A single AND
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gate provides the same
latching function.
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Fig. 2. Internal circuitry of the 4081
quad 2-input AND gate

6.3mA. The l.e.d. is thus illuminated much more
brightly than it would be by the output current
offered by a single gate.

To sum up, the unit is set up before leaving the
mains circuit being monitored by switching on at S3
and pressing the ‘“Reset” button with the mains cir-
cuit switched off. On returning later, the ‘‘Check”
button is pressed. Should the l.e.d. remain exting-
uished this indicates that the mains circuit has not
been switched on during the intervening period. If on
the other hand the l.e.d. lights up, this means that the
mains circuit has, at some time, been turned on.

The current drawn from the 9 volt supply when the
l.e.d. lights up on pressing the “Check” button is the
6.3mA l.e.d. current. For all other quiescent condi-
tions, the battery current is too low to be indicated
with normal test equipment.

Should the ‘“Reset” button be pressed whilst the
a.c. mains supply is present at T1 primary the input
and output of the latching gate goes negative, and
current in the D1 circuit is then limited by R3. The

P
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Fig. 3. The Meddle Monitor. If the a.c. mains is applied, even momentarily, to
the primary of T1 the latching gate goes to the positive state. The l.e.d. will
then light if the "Check” button is pressed later.

supply being passed to TR1 base. C2 also stabilizes
circuit operation.

INCREASED L.E.D. CURRENT

Three remaining gates are all used to drive LED1.
When the output of the latching gate is negative, so
also are the outputs of the remaining three gates.
These three outputs go positive when the output of
the first gate goes positive. If the “Check” button, S2,
is then pressed the l.e.d. lights up. A currentslightly in
excess of 2mA flows in each of the three resistors RS,
R6 and R7, giving a total l.e.d. current of about
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gate input and output revert to the positive condition
as soon as the “Reset” button is released.

As already mentioned, T1 is a mains transformer
with a secondary voltage of 6 volts. The secondary
current rating is quite unimportant because the cur-
rent drawn via R1 and the base-emitter junction of
TR1 is very low. All the resistors are § watt 5% types.
Thel.e.d. can be any smallred type. The 9 volt battery
may be a PP3. Since no significant current is drawn
from it under quiescent conditions, its useful life will
be very nearly as long as its shelf life. ]
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AMATEUR RADIO
SATELLITES

Report by Arthur C. Gee

Readers will know from the
note in ‘News and Comment’
June 1980 issue, that the satel-
lite Oscar 9 was lost at launch-
ing; the only failure in ten years
of amateur orbiting satellites.

Hopes were expressed then,
that it might be possible to
build a replacement and find a
launching opportunity in the
not.too distance future. Doubts
were also expressed that, due
to the heavy expenditure of
time and money that would be
involved in creating a replace-
ment, it might not be possible.

It is pleasing to report that
the West German Amateur
Radio Satellite ,Construction
Group, led by Dr{Karl Meinzer
who in conjunction with Jan
King of Amsat was responsible
for much of the construction
and design of Oscar 9, have
been negotiating with the
European Space Agency for a
further launch facility. As a
result it is reported that such an
opportunity may be available
early in 1982. If this opportun-
ity is to be taken up much work
has to be done and a very large
sum of money raised. It has
been estimated that approxi-
mately £80,000 will be
required, and it is hoped that
half of the amount required will
be raised in Europe.

AMSAT-UK has undertaken
to spearhead the drive for this
fund raising effort, and readers
who would like to contribyte
should contact the AMSAT-UK

Secretary, Ron Broadbent, 94
Herongate Road, Wanstead
Park, London E12 5EQ.

The failure of the Ariane LO2
launched on 23rd May last, was
due to combustion instability
which occurred in one of the

four first stage engines about

six seconds after ignition.

This extremely violent
phenomenon which lasted
only three tenths of a second,
abruptly altered the charac-
teristics of the injector, which
promptly led to the destruc-
tion of that engine. The fire that
then broke out in the propul-
sion bay caused the vehicle to
be destroyed 108 seconds after
take off.

As can be imagined, much
meticulous work was needed
to narrow down the range of
possible causes of the failure
and to reproduce on the test-
stand the behaviour of the
faulty engine. This involved
analysing the telemetry record-
ings, inspecting the damaged
rocket recovered from the sea,
static firings of the engines,
acoustic simulation and an
investigation of manufacturing
and inspection processes.

OSCAR 9, before its com-
pletion, being wired up
by Marie Marr, AMSAT’S
Aerospace Technician.
The replacement will be
almost identical to that
shown with just a few
resulting
from the experience
gained during the con-
struction of the first

modifications

model.
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In particular, it has been
proved that the cause of the
engine failure could not have
been external to the engine
itself, and the hypothesis of the
presence at ignition of a fore-
ign body, e.g. an identification
tag or metal filings, has been
eliminated.

The conclusion was reached
that the combustion instability
of the engine was caused by a
combination of factors in the
system for injecting fuel into
the combustion chamber.
These most probably resulted
from slight variations in the
manufacture of successive
units, such that very small var-
iations in geometrical charac-
teristics resulted in sufficient
variations in the engines to
cause failure.

The engine injectors are
extremely complex, some 1000
injection orifices are provided
in order to deliver 250/ Kgs of
fuel and oxidant per second
into the combustion chamber.

In order to solve the prob-
lem, it has been decided to
adjust the manufacturing
tolerances for the injectors and
to select those actually used by
means of static firings on the
engine test stand. Provided
that the test schedules from now
until the end of the year are
satisfactory, this programme
should enable Ariane LO3 to be
equipped with injectors thus
selected, in time fora launch in
the second fortnight of March
1982.
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FOR DX LISTENERS

By Frank A. Baldwin

A lot to report this month, so without more ado —
and less verbiage — your attention is drawn to the
following loggings, presented here for guidance.
Select your item and ‘have a go’.

@INDONESIA

RRI (Radio Republik Indonesia) Jakarta on a
measured 11791.2 at 1430, OM (OM = male

announcer) with station identification in English after-

a musical interlude in the English programme for
South East Asia and the Pacific, scheduled from 1400
to 1500.

RRI Yogyakarta on 5046 at 1514, OM in
Indonesian, orchestral music slow and rhythmic in the
local style. This one operates from 0100 to 0300,
0455 to 0800 and from 0955 to 1700. The power is
SkW.

RRI Padang on a measured 4002 at 1536, YL’s
(YL = Young Lady - female) with a soft lilting song
and guitar-type music. The schedule here is from
2230 to 0100 and from 1000 to 1600. The power is
10kW.

RRI Bukittinggi on a measured 4827 at 1525, OM
with a song in Indonesian, local-type music. The
schedule is from 2300 to 0300, 0500 to 0715 and
from 0930 to 1600. The power is just 1kW.

@BURMA

BBS Rangoon on 4725 at 1524, YL with a talk —
presumably in Burmese. Rangoon is scheduled on
this channel from 1030 to 1545 but the signing-off

time can vary from as early as 1445. The power is
S0kW.

MALAYSIA

Kuala Lumpur on 4845 at 1520, OM and YL in
Malay at termination of transmission. National
Anthem and off at 1532. The schedule is from 2130
to 0130 and from 0545 to 1530 Mondays to Fridays;
Saturdays from 2130 to 0330 and from 0545 to 1530;
Sundays from 2130 to 1530. The power is 50kW and
the programme languages are Indian.

Kuching, Sarawak, on 4950 at 1533, plaintive tune
on a local wind instrument, weird and wailing! Fair
signal under a running teletype transmitter. The
schedule is from 2200 to 0100 and from 0800 to
1600. The power is 10kW.
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@NEPAL

Jawalakhal on 5005 at 1520, OM in Nepalese, OM
song, music in Indian-style. This is the Home Service
radiated from 0020 to 0350; from 0720 to 0950 and
from 1150 to 1720. The power is 100kW. This one
can also be logged in parallel on 3425.

@ CHINA

Wuhan, Hubei, on 3940 at 2214, OM and YL in
Chinese, logged under severe CW (Morse) interfer-
ence. The schedule is from 2100 to 0100; from 0300
to 0740 and from 0855 to 1605.

Xizang, Tibet, on 4750 at 0046, OM AND YL
alternate in Chinese. This one is scheduled from 2230
to 0645 (March to September-from 2300) and from
1000 to 1545. Ensure you are listening to this one by
tuning to the channel after 0000 for the reason that
Hailaer, Heilongjiang is on this frequency from 2120
to 2400; also from 0355 to 0600 and from 0925 to
1500.

Wulumgi, Xinjiang, on 5060 at 0058, Chinese clas-
sical music, 5 pips time-check at 0100, OM station
identification in Mongolian. Wulumgi is on the air
from 2330 (from February to September from 0000)
to 0555 and from 1100 to 1625.

Kumming, Yunnan, on 4760 at 2348, OM with a
talk in Chinese. This is Yunnan 1, on the air from
2150t0 0600 (Tuesdays until 0800) and from 0920 to
1600.

Xizang, Tibet, on 4035 at 2342, Chinese classical
music then YL with songs in the Tibetan Service,
scheduled here from 2230 to 0645 and from 1000 to
1545.

Xining, Qinghai, on 3950 at 0003, OM with a talk
in Chinese. Xining is scheduled from 2150 to 0100
and from 0930 to 1525.

@®ITALY

Rome on 7275 at 1950, YL and OM announcers
with the programme in English for the U.K,
scheduled on this channel from 1935 to 1955.

@NIGERIA

Lagos on 15120 at 0651, OM with a newscast in
English, all about local affairs in a programme
directed to North Africa and “Overseas’’, scheduled
from 0600 to 0800.
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@®MALTA

Radio Mediterranean on 5960 at 1840, YL with a
newscast in English, followed by station identification
in English.

@ AUSTRALIA

Melbourne on 17890 at 0112, OM with a talk in
English about foreign affairs as represented in the
Australian press in a programme entitled ‘Editorial
Opinion’. !
@ TAIWAN

CBS Taipei on 11905 at 1410, YL with songs in
Chinese, light music local-style in a broadcast pre-
sumably for South East Asia.

@ SINGAPORE
BBC Kranji on 11955 at 1615, OM with comments

on USSR domestic affairs followed be a reading from
‘The Invisible Man’ by H. G. Wells..

@NEW ZEALAND

Wellington on 15485 at 0700, 6 pips time-check,
station identification in English after a programme of
soft-sounding Polynesian melodies from 0655 tune-
in.
@ MALAYSIA - 2

Kuala Lumpur on 15295 at 0713, OM with station

identification, frequencies and times announcement
in English.

@ NEW CALEDONIA '
Radio Noumea on 11710 at 0732, choral song to a

Polynesian drum-beat, OM with announcements in

French. A weak signal but audible on a clear channel.

@PHILIPPINES
Tinang (VOA) on 11965 at 1350, OM and YL with

an English language lesson in a programme
intended for China.

@ CLANDESTINE

Voice of the Malayan Revolution on 15789 at
1403, military music, OM with a harangue in (pre-
sumably) Tamil. This station follows a pro-Peking
line and is anti-Malaysia and Singapore Govern-
ments. The transmitter is thought to be located near
Changsha in the Hunan Province of China.

@ECUADOR

HCJB Quito on 9535 at 0300, YL with station
identification follwed by a programme in Russian for
Europe, scheduled from 0230 to 0400.

@®MONGOLIA

Ulan Bator on 4830 at 2355, OM and YL in Mon-
golian followed by a programme of folk music. Also
logged on the parallel channel of 4763 at 2210 on a
differing occasion, OM in Mongolian. This is the
Home Service, scheduled from 2200 to 0100 and
from 1030 to 1500.

@UGANDA

Soroti on a measured 5026.5 at 0331. OM with
news of African affairs in Swahili in the National
Programme scheduled from 1300 to 2100 weekdays
and from 0300 to 0545 and from 1400 to 2100 on
Saturdays and Sundays. The power is 250k W.
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@TANZANIA

Dar-es-Salaam on 5050 at 0325, African drums
interval signal, OM with announcements in Swahili at
0330 when opening transmission. The schedule is
from 0300 to 0700 and from 1500 to 2015 weekdays.
Presumably they commence later on Sundays! The
power is 10kW.

@SWAZILAND

TWR (Trans-World Radio) Mpangela on 4790 at
0319, YL’s with an Afircan song in the Afrikaans
programme, radiated at this time of the year from
0300 to 0345. The power is 30kW.

@ INDIA

AIR (All India Radio) Bombay on 4840 at 1549,
OM in Hindi in the Domestic programme, scheduled
on this channel from 0230 to 0400 and from 1230 to
1740. The power is 10kW.

AIR Delhi on 3925 at 1541, OM with a newscast in
English in the Home Service, scheduled from 1300 to
1600 and from 1730 to 1740 (Tuesdays, Saturdays
and Sundays continuous until 1735). The English
newscasts are as follows — from 0030 to 0035; 1430 to
1435; 1530 to 1545 and from 1730 to 1735. The
power is 10kW.

@CAPE VERDE

Voz de Sao Vicente on a measured 3931 at 2359,
OM with announcements in Portuguese, the National
Anthem and sign-off. This station is on the air irregu-
larly and when transmitting is scheduled from 2000 to
2400 (Saturdays from 1630, Sundays from 1600).
The power is 10kW.

@NAMIBIA

Windhoek on 4965 at 1721, OM in vernacular. The
schedule is from 1515 to 0615. Power unknown.

@ANGOLA

Luandaon 4820 at 1815, OM with along harangue
in vernacular (not Portuguese) all about Angola and
UNITA. The schedule is from 0430 to 0630 and from
1500 to 2400. The power is 10kW.

@SAO TOME

Radio Nacional de Sao Tome on a measured 4807
at 1755, choral songs then OM with announcements
in Portuguese. The schedule is from 0530 to 2300 and
the power is 10kW.

@AFGHANISTAN

Kabul on 4740 at 0138, OM with announcements
in Pashto, 3 long pips at 0130 then OM with religious
chants, all in the Home Service 1, scheduled from
0125 to 0330 and from 1340 to 1920. The power is
unkown,

@COLOMBIA

Radio Super, Medillin, on 4875 at 0509, OM with a
newscast in Spanish with many mentions of Colom-
bian place-names. Full station identification as
“Radio Super” at 0517. The schedule is around the
clock and the power is 2kW.

Radio Neiva, Neiva, on 4855 at 0456, OM with
announcements in Spanish then the National Anthem
and off. Radio Neiva operates irregularly and is
reported to be on the air at times from 2300 to 0530
and the power is 1 kW.
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"IN NEXT MONTH'S ISSUE

REVERBERATION UNIT

% REVERBERATION AMPLITUDE CONTROL

* SWITCHING OPTION FOR REVERBERATION ONLY. The unit is
H pPowered by a PP6 size 9 volt battery.

ELECTRONIC DOOR BUZZER

LOW CONSUMPTION UNIT PRODUCES DISTINCTIVE TWO-
L NOTE TONE.

“OWIZZEE”’

HOW TO PLAY CRICKET IN COMFORT

- PLUS MANY OTHER ARTICLES
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FUZZ

BOX

Silicon diode clipping action.

Very low noise level.

Although it has beenin use for many years now
the ““fuzz’” musical effect is still one of the most
popular. It is primarily employed with electric
guitars (although of course it can be used with
electronic organs and other instruments) and
consists of distorting the processes signal to pro-
duce strong harmonics of the signal frequency.
These harmonics are multiples of the input fre-
quency, so that a 500Hz signal would have added
to it signals at 1kHz, 1.5kHz, 2kHz and so on. Thus,
the output signal tends to have a much higher
treble content that the input signal, giving a
“sharper’’ and more “brilliant” sound than would
otherwise be obtained.

Fig. 1(a). The input waveform before

\ clipping :

(b). After amplification and clipping,

the waveform is converted to a nearly
square wave.
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CLIPPING

There are several ways in which the fuzz effect
can be given, but by far the most common
method is to use a clipping circuit. With this type
of circuit a sine wave input, as in Fig. 1(a), is
greatly amplified and then fed to a diode clipping
circuit which, if silicon diodes are used, limits the
maximum peak signal level to plus and minus 0.6
volt. Since the input signal would normally have a
peak-to-peak amplitude of several volts, the clip-
ping considerably flattens the signal peaks, so
that the sine wave of Fig. 1(a) would be changed
to the near square wave of Fig. 1(b). A square
wave signal is rich in harmonics, and the fuzz
effect is thereby given.

When used with a guitar the clipping circuit can
also produce a “sustain’’ effect. The output from
the guitar initially has a high amplitude which
rapidly decays. When there is a high level of amp-
lification before the clipping diodes the decaying
signal can still reach clipping level, so that the
clipped output is maintained at full amplitude for
several seconds.

Although a fuzz unit can sustain a note, it has
the obvious disadvantage of producing distortion
products as well. This problem can be overcome
to some extent by using a low pass filter at the
output, thereby giving the signal a more rounded
waveform. The filter can give quite good results,
but it will not greatly reduce intermodulation dis-
tortion products as many of these occur at middle
and low audio frequencies. In practice dissonant
results are much less noticeable if only one note
is played at a time.

The fuzz box described here is designed to
connect between an electric guitar and a guitar
amplifier, and by employing a low noise bifet
operational amplifier it has an excellent signal-
to-noise ratio. An adjustable low pass filter is
included at the output so that the fuzz effect can
be varied to suit individual tastes. The unit is
self-contained, being powered by its own PP3 9
volt battery. This will give many hours of opera-
tion before a replacement is required, as the cir-
cuit has a current consumption of only about
3mA.
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ioutput filter.

By
l. M. Attrill

The completed fuzz unit in its aluminium case. The
successional action foot operated switch on the top
panel switches the fuzz effect in and out.

THE CIRCUIT

The full circuit of the fuzz box is shown in Fig. 2.
IC1 is a Texas Instruments operational amplifier
which is designed to give minimal audio fre-
quency noise at its output. The i.c. also has an
excellent distortion performance, although this is
obviously of no great importance in the present
application!

The non-inverting input of the i.c. is biased to half
the supply voltage by R2 and R3, and the input
signal passes through C2 and R1 to the inverting
input. R4 and R1 form a standard negative feed-
back circuit and allow the i.c. to have a voltage
gain, for very low level signals, equal to R4
divided by R1, or approximately 47 times. If,
however, an input signal causes the peak i.c. out-
put to exceed 0.6 volt the two diodes commence
to conduct. Their forward resistance is very much
lower than the resistance of R4, with the result
that the amplifier gain is considerably reduced.

As signal amplitude increases a point is reached
where the diodes cause the amplifier to have a
gain which is less than unity. This gives the
desired clipping effect, with the amplifier output
being limited to about 1.2 volts peak-to-peak.
The low pass filter is given by R5, C3 and VR1.
The filter has no significant effect when VR1
inserts maximum resistance into circuitand gives
its full high frequency cut when VR1 inserts
minimum resistance. VR1 can be set up to give
the level of filtering which is desired. R6 and R7
form an output attenuator, and the output signal
level can be adjusted by means of R7. This poten-
tiometer is set up so that the output levels with or
without fuzz are comparable, whereupon the
switching in or out of the fuzz effect can be
reasonably unobtrusive. This switching is
achieved by S1(a)(b), which is a successional
action push-button switch intended for foot
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Fig. 2. The circuit of the fuzz box. Clipping is achieved by the two diodes in the
feedback loop around IC1. :
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in Fig. 4.
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operation. A suitable switch is available from
Maplin Electronic Supplies.

The only other control is the on-off switch S2. In
the prototype this is part of the input socket $K1,
which has d.p.d.t. contacts, insulated from the
jack contacts, which are operated when the jack
plug isinserted. This socket is also available from
Maplin Electronic Supplies. A separate on-off
switch can be alternatively employed, if desired.

The TLO71CP specified for IC1 is available from
several suppliers. The two electrolytic capacitors
are specified as having a working coltage of 10
bolts. It will be perfectly in order to use capacitors
having a much higher working voltage than this,
and it can be as high as 100 volts.

CONSTRUCTION

The fuzz unit must be housed.in a robust metal
box, which provides screening and which also
has to withstand rough handling. A diecast
aluminium box would be ideal, but these are rela-
tively expensive. It was found that a simple
aluminium box measuring about 152 by 102 by 51
mm. (6 by4 by 2ins.). was quite adequate, and
cases of this type are readily available at reason-
ably low cost.

'I){we box is usedinverted so that the lid is at the
bottom. This lid is fitted with four large cabinet
feet near the corners. S1 is mounted at the.centre
of what is now the top of the box, so that it can be
foot operated. VR1 is mounted at the centre of
one of the larger side panels, with $K2 on its left
and $K1 on its right. The general layout can be
seen in the photographs.

VEROBOARD PANEL

The majority of the components are assembled
on a piece of Veroboard of 0.1 in. matrix having 22
holes by 15 copper strips. This is shown in Fig 3.
The board has to be cut down from a larger piece,
after which the two mounting holes are drilled
and the seven breaks in the copper strips made.
The components and link wires are then soldered
in place. Finally to be fitted are the negative bat-
tery lead and five flexible insulated leads for con-
nection to the components external to the board.
These can all be around 8 in. long, being cut to
their final length when the other ends are con-
nected.

COMPONENTS
Resistors

(All fixed values }
stated)
R1 47kQ
R2 22kQ
R3 22k
R4 2.2MQ 10%
R5 5.6kQ2
R6 100kQ
R7 47k() pre-set potentiometer, 0.1 watt hori-
zontal
VR1 22k} potentiometer, linear
Capacitors
C1 0.047uF ceramic plate or type C280 -
C2 1uF electrolytic, 10V. Wkg. (see text)
C3 0.047uF type C280
C4 1uF electrolytic, 10V Wkg. (see text)

watt 5% unless otherwise

Semiconductors
IC1 TLO71CP
D1 IN4148
D2 IN4148

Switches
S1(a)(b) d.p.d.t. (see text)
S2 part of 8K1 (see tect)

Sockets

$K1 iin. jack socket with d.p.d.t. contacts (see

text) '
$K2 jin. jack socket

Miscellaneous
Aluminium case (see text)
Veroboard, 0.1in. matrix
9 volt battery type PP3
Battery connector
Control knob
4 cabinet feet
Nuts, bolts, wire etc.

The completed Verobpard panel is mountedto
the side panel at the §K2 end of the case by
means of two 6BA or M3 bolts and nuts. Spacing
washers about 12.5mm. long are used on the
bolts to ensure that the underside of the board is
well clear of the metal case panel.

The point-to-point wiring shown in Fig. 4 is

Fig. 4. Connections to the front panel
components and the foot operated
switch.

/—*

Pos.batt.
clip

a4
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Component layout on the Veroboard panel

then carried out. Confirm with an,ohmmeter or

continuity tester the tags on the $K1 assembly

which connectto S1 before wiring to these tags. A
jack socket with an insulated housing was used in
the prototype for $K2. If an open type of socket is

used here (orin the $K1 position) the connections’

to it will be obvious form the circuit of Fig. 2.

There is plenty of space for the PP3 battery.
This can be held on place with a simpleclip or can
be secured by sponge plastic when the case lid is
screwed on.

TESTING

After a final and thorough visual check of the
wiring, the fuzz box is ready for testing. A
screened lead must be used for the connection
between its output and the guitar amplifier to
prevent pick-up of hum and other electrical noise.
Unless a separate on-off switch has been fitted,
the unit will be automatically switched on when a
plug is inserted into $K1, and switched off when
the plug is removed. R7 is next adjusted, by trial
and error, to give roughly equal volume levels
with the fuzz effect switched in and out.

The volume control on the guitar should be
adjusted to maximum for best results. It is poss-
ible that some guitar pick-ups will give an inade-
quate output level for good fuzz action, and
increasing the gain of the unit by raising the value
of R4 to 4.7MQ should be of benefit here. How-
ever, very few pick-ups have an output level
which is low enough to make this modification
necessary. a
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““Coo Mister! Have you come to fix our
tele?”’
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The INStrgcto

Part 6

By lan Sinclair

A PRACTICAL

INTRODUCTION
TO
MICROPROCESSORS

Shifting, Rotating and Serial

input/output

The next family of single-bye instructions
we're going to look at carries out the usual action
of a shift register, and allows us to program for
multiplication among other things. The shift right
(SR) instruction acts on the byte in the
accumulator and has the effect of shifting each bit
into the next place on the right. What happens to
the D7 position of the register, and the DO bit? Try
it and see, using the program in Fig. 1. We start
with the byte 10010001, and end with the dis-
placed byte 01001000. What's happened is that a
zero has been shifted into the D7 place, and the 1
has dropped out of the DO place in the register.
Each shift instruction causes one more shift, so
that if the GO button is pressed.twice with the SR
instruction set up on the data switches, the bytein
the accumulator will be shifted right, twice —try it.

WITH LINK

There’s a variation on this theme which causes
the carry/link bit to be fed into the D7 position of
the accumulator. This is the shift-right-with-link
step (SRL), and it's this use of the carry bit to link
into the shift operation which is responsible for
the name "link”” appearing along with “carry”. A
program which makes use of the link is shown in
Fig 2. The carry/link is set using SCL, and the byte
01100100 is loaded into the accumulator. This is
shifted right twice, with the link fed in, by setting
up the SRL code 00011101 and pressing GO
twice. What do you end up with? Has the carry/
link been cleared by the first shift? - J :

The shift-right instruction, with or without link,
is sometimes useful, but the rotate right (RR) is
even more so. In a rotate instruction, the bits in

RESET
LDI 11000100
BYTE 10010001
SR 00011100
DISPLAY

Fig. 1

RESET

SCL 00000011
LDI 11000100
BYTE 01100100
SRL 00011101
DISPLAY

Fig. 2
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RESET

LDI 11000100
BYTE 01100101
RR 00011110
DISPLAY

Fig. 3

RESET

LDI 11000100

BYTE 00010101

XAE 00000001

SIO 00011001

(Observe the l.e.d. — see text)
Fig. 4.

the register are shifted right as before, but the bit
which drops out of the DO position is shifted into
the D7 position. Practically speaking, what has
happened is that the serial output of the register
is connected to its serial input. Fig 3 shows a
program example, setting up 01100101 and rotat-
ing right so as to produce 10110010 in one rota-
tion.

We can also bring the carry/link into this opera-
tion, using the RRL instruction (00011111). When
this is done, the DO bit shifts into the carry/link bit,
and the bit which was in the carry/link shifts into
D7, with the rest of the bits shifted right one place
as before.

One example of the use of the rotate right
instruction is the entry of a four bitnumber from a
keyboard. The circuit of the microprocessor sys-
tem will be arranged so that the four bit number
appears in the lower half byte of the accumulator.
Before the next number is loaded in, the
accumulator must be rotated four times, so that
the first number is now in the upper four bits, and
the second number can be loaded into the lower
four bits.

Shift and rotate instructions are used on all
microprocessors, but the next instruction, SIO is
another one which is peculiar to the INS8060. SIO
means Serial Input/Output, and this means shift-
ing bits into or out of the microprocessor one ata
time, rather than in eights. If, for example, you
want to record a program or a set of data bytes on
a cassette, the eight data lines are not of much
use to you because you don’t have an eight-track
recorder! What is done is to shift the bits, one by
one, in a series, to the recorder. When we want to
replay the procedure is the same — we shift the
bits in one by one and assemble them into
bunches of eight for use. This is a simple system
which, as it stands, offers no protection against a
bit which goes astray — it's left to the program
which controls the serial input and outputto iden-
tify the bits correctly and to feed them outand in
at the correct speed. Once again, most other mic-
roprocessors need another i.c. connected to the
data lines to carry out this action.

In the 8060, the serial input and output acts on
the extension register, and does not affect the
accumulator. The serial output is taken from a
flip-flop fed from the EO end of the extension
register to the START pin and the input is taken at
the SIN (Serial IN) pin on the microprocessor. On
our board, there’s a push-button switch atthe SIN
input, and an l.e.d. hooked to the output, so we
can put information in and read it out. The switch
earths the serial input when the button is pushed,
so that the arrangement is that the input will be 1
unless the switch is pushed. Remember, though,
that there are no serial inputs or outputs unless
the S10 program instruction is being carried out.
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XAE INSTRUCTION

Take a look at the output first, using the prog-
ram in Fig. 4. This loads the byte 00010101 into
the accumulator, and then uses the XAE instruc-
tion to exchange the accumuilator and extension
registers. With the byte in the extension register,
the S10 instruction (00011001) can be set up on
the data switches, and we're ready for serial out-
puts. Watch the serial output l.e.d. and press the
GO switch once. This should shift the lowest
order bit of the accumulator (A1) to the serial
output, causing the l.e.d. to light. At the same
time, a 1 will be shifted into the E7 position of the
extension register, because the SIN switch is
open, allowing the serial input to stay at logic 1.
The next press of GO (without altering the set-
tings on the data switches) will cause the next bit
to be shifted out. Since this is zero, the l.e.d. will
extinguish. The next press of GO will light the
l.e.d. again, because of the 1 which started in the
E2 position, and so on. After the GO button has
been pushed eight times, the l.e.d. will remain lit
continually, because the extension register is full
of 1s, which were fed in from the SIN switch.
Without resetting, hold the SIN switch pressed,
and push the GO switch eight times. This should
load the extension register with 0s, so that the
l.e.d. goes out and will stay out for the next eight
presses of the GO button. Try alternately pushing
and releasing the SIN switch as you push GO, and
then see the effect on the l.e.d.

There are a number of single byte instructions
which act on the accumulator, but use the exten-
sion register as the source of the bytes. These
were listed in Fig. 9 of Part 5 of this series. In each
case the numbers which are processed are the
bytes in the extension and in the accumulator,
and the result is stored in the accumulator. For
example, the AND-extension (ANE) will AND the
byte in the extension with the byte in the
accumulator and store the result in the
accumulator. In this way, numbers which have
been assembled for the serial input, or which
have been taken from the accumulator at an ear-
lier stage, can be fed back into the main
accumulator register.

DOUBLE-BYTE INSTRUCTIONS

Now we have to pop back to look at some more
double-byte instructions again, and it’s an impor-
tant group. So far, each load, add, AND or similar
instruction which we’ve used has been immedi-
ate — the byte to be processed has followed the
instruction. If we'd been following address num-
bers, for example, we would find that a LDI (load
immediate) instruction at address 0001 was fol-
lowed by the number to be loaded at address
0010. This can be useful, butit’s much more likely
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RESET

are also the important point.

LD 11000000 Note the address number.
DISP 00000011 Note the address number.

The number displayed by the data l.e.d.’s is not important in
this example, what we are looking for are the address
changes. In the examples which follow the address changes

Fig.

5

that we'll want to load a number which appears at
some_quite different address — how do we do
that? The most common method of loading from
a different address is program-relative displace-
ment, and we can most easily illustrate what
happens by a program example which you can
try out. In this example and the ones which follow
ignore what the data l.e.d.’s are doing, and con-
centrate entirely on the address l.e.d.’s. Fig. 5
shows the routine. Remember that the address
l.e.d.’s always show the address of the step which
you are about to make, so that when we read the
l.e.d.’s we're actually reading the address for the
next instruction. We start off with the address
l.e.d.’s at 0001, and we set the data switches to a
load instruction — not load immediate this time,
but a PC relative load. PC means program
counter, and relative means that the address of
the number we want to load is given by adding a
byte to the value of the program count. The
binary code of this one is 11000000, so when GO
is pressed the next address is 0010, We now set
up the displacement byte — in this example
00000011 (decimal 3) and press GO again. Nowin
the programs we’ve been stepping through up to
now, this would result in the address shifting to
the next number, 0011 — but that's not what the
address l.e.d.’s are reading now! What has hap-
pened is that this second byte has been added to
the program counter address, to produce the new
address 0101 (decimal 5). In a fully-fledged sys-
tem, then, the number which is to be loaded in is
fetched from memory position 0101 instead of
being loaded immediately after the load instruc-
tion. We wouldn’t usually, of course, make such a
small jump forward to find a number in memory,
because if we had 1024 steps -of program in a
read-only memory, then we might want to start
loading the numbers from a read/write mem-
ory which started with its first address at 1025,
Wait a moment, though. How far can we "'dis-
place” from the program address? One byte can
be a number aslarge as 11111111, which is 255 —
or is it? Try it out as in Fig. 6. Reset and, with the
address 0001 shown, set the data switches to load
11000000 and push GO. Then set to 11111111,
check that the address which is showing is 0010,
and push GO again. The normal step forward

would bring the address to 0011. What does it
actually show? Whatever it does, 11111111
doesn’t put the program 255 steps on. Can it be
that the microprocessor is arranged to read this
as a signed number? To check this, repeat the
load operation, but this time use 11111110 as the
displacement. What address does this cause?

These displacements are limited, then, to
seven bit numbers, with the highest order bit
indicating sign. We can displace only 127 steps
on, or 128 steps back. Now that may not sound
very much and it certainly doesn’t solve the prob-
lem of getting to a memory location which is
several thousand steps away, but for a lot of
programming it's quite enough. The reason is
that most programs are written as short “blocks’’
of only a few steps, and so the displacements that
are needed are only of a few steps. For larger
displacements — stay with us.

LARGE DISPLACEMENTS

All the functions which are available as
"immediate” or as extension” are also available
as PC relative displacements, so that we can
load AND, OR, |XOR, DECIMAL ADD, ADD,
complement-and-add numbers which are taken
from an address given by the program count plus
a signed displacement. Next question is: what
happens after that? The program of Fig. 7 ans-
wers that in a practical way. We've set up to load,
specified a displacement of 00000101 and then,
having got there, loaded the number 00000001.
What is the address showing now? It is, as we
might suspect, the next address that the micro-
processor would have gone to if we had not used
the displacement. That, in fact, is one of the very
useful features of this method of loading a byte
from another address — you don’t have to do
anything special to be sure of returning to your
normal address afterwards. As well as loading
into the accumulator there is an instruction,
STORE (ST), which is found only in this displace-
ment form (there’s no store immediate, for
example). We've used this to display numbers,
and we can now clear up a mystery which has
been with us since Part 3. When we display, the
routine we’ve used has been to set the store code

Fig.

RESET
LD 11000000 Note address.
BYTE 11111111 Note address.

What address is caused by this displacement number? Try
11111110 as a displacement also.

6.
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RESET

LD 11000000
DISP 00000101 Note address.
BYTE 00000001 Note address.
Note the final address.
Fig. 7.
RESET Address
LDI 11000100 000000000001
BYTE 11000100 000000000010
ST 11001000 000000000011
READ 11001000 000000000100

—52 in decimal becomes
Complemented, this is
Add 1 to get

The resulting address is 111111001100

WHY? The last address in the program counter before the
"READ” part of the store instruction was completed was
000000000100, which is decimal 4. The displacement byte was
11001000, which is in decimal —56. The resulting address
should be 4 56 = -52 in decimal. Because 12 address lines are
used, this causes all the higher lines to be set— the reason can
be seen if we work out the sum in binary, using twelve bits:

which is the address put out on the lines.

Fig. 8.

000000110100
111111001011
111111001100,

11001000 and press GO twice. Now the first press
of GO loads in the instruction to store, and the
second loads in 11001000, which is taken by the
microprocessor as a negative number (decimal
—56). This subtracts 56 {(decimal) from the
address, causing the odd effects which manifest
themselves as the A11 l.e.d. lighting. This is
because the 8060 uses 12 address lines, which
can address 2'?, equal to 4096, memory locations.
The normal number of address linesis 16, and the
8060 has the other four but they have to be gated
and latched, they’re not available on pins. This
type of arrangement is called paging—the 8060 has
an address page of 4096 bytes, and the numberof
pages is 24 (the four higher order
bits), equal to 16, making a grand total of 65536
bytes which can be addressed. Now these upper
few bits aren’t affected by anything that happens
to the 12 lower address lines, so that one lot of
4096 addresses is separate from another lot.
When we use a negative displacement number
which is greater than the program address, we
run backwards "“across the page’. Fig. 8 helps to
explain this.

The result is that the high order address lines
set to 1, causing an address number which we
wouldn’t normally expect, since it seems to be
much larger than we could get from a displace-
ment of +127. This, incidentally, is one way of
getting displacements greater than +127 relative
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MEASURING
ELECTROLYTICS

Y

T. H. Reynolds

Inexpensive capacitance measuring circuit

In Fig. 1(a) a resistor R and capacitor C are in
series, and are connected to a source of supply via a
switch. The switch is open and the capacitor is dis-
charged. When the switch is closed the capacitor
charges via the resistor and the voltage across it
increases. After a period of time equal to the time
constant of the resistor and the capacitor, the voltage
across the capacitor will have reached 63% of the
supply voltage. The time constant, in seconds, is equal
to the value of C in microfarads multiplied by the
value of R in megohms. The capacitor still continues
to charge after the time constant level, of course, and
the voltage across its plates eventually becomes equal
to the supply voltage.

In Fig. 1(b) the positions of the capacitor and resis-
tor are reversed. If the capacitor is discharged and the
switch is closed the voltage across the capacitor
increases as before, but this time its lower plate is
going negative with respect to the positive rail. The
voltage across the capacitor will once again equal
63% of the supply voltage after the time constant of
the resistor and capacitor has elapsed.

VOLTAGE COMPARATOR

The circuit of Fig. 1(b) forms the basis of an inex-
pensive instrument, capable of measuring the values

- of electrolytic capacitors, which forms the subject of

this article. As used normally the instrument gives
approximate indications, but these are more than
adequate for components having the very wide toler-
ances on value which are common with electrolytic
capacitors. In any case, quite accurate measurements
can be obtained if extra time is employed in carrying
them out.

The full circuit of the capacitance measuring
instrument is given in Fig. 2, and it will be seen that
this incorporates an ICM7555. The ICM7555 is
‘the CMOS version of the 555 and offers very high
input impedances at the trigger and threshold inputs,
at pins 2 and 6 respectively.

When S2 is in the Off position the capacitor being
measured is short-circuited via the current limiting
resistor R8, and has zero voltage across it. Putting S2
to On takes the short-circuit off the capacitor and

JANUARY, 1981

applies power to the circuit. The test capacitor then
begins to charge via whatever resistor is brought into
circuit by the Range switch S1. At the instant of
putting S2 to the On position, pins 2 and 6 of IC1 are
held at the same potential as the positive rail by the
discharged test capacitor and the output at pin 3 is
low. LED1, in consequence, lights up. The l.e.d.
remains alight until the voltage on the lower plate of
the test capacitor falls to one-third of the supply vol-
tage. At this voltage the pin 3 output of IC1 goes
abruptly high, and the l.e.d. extinguishes. It stays
extinguished as the voltage across the charging
capacitor continues to increase. The ICM7555 is
therefore employed as a voltage comparator.

The length of time during which the l.e.d. is alight is
equal to the time needed for the voltage across the
test capacitor to reach two-thirds, or 67%, of supply
voltage. There was a similar charging circuit in Fig.
1(b) when we noted that the voltage across the test
capacitor reached 63% of supply voltage after a
period equal to the time constant of R and C had

.
TC

(a) (b)

Fig. 1(a). When the switch is closed
the voltage across the capacitor rises
and reaches 63% of the supply voltage
after a period equal to the time con-
stant of the resistor and the capacitor
(b). With this circuit the voltage
across the capacitor increases in the
same way after the switch closes, but
the voltage on the lower plate is now
negative-going
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elapsed. We shall not be introducing more than a
slight error if we assume that the period during which
the l.e.d. is alight in Fig. 2 is equal to the time constant

COMPONENTS

Resistors
(All § watt 5%)

R1 1MQ

R2 330k

R3 100k

R4 33kQ

RS 10kQ

R6 3.3kQ

R7 1kQ

R8 10Q

R9 2200
Semiconductor

IC1 ICM7555
Light-Emitting Diode

LED1 redl.e.d.
Switches

S1 1-pole 7-way rotary

S2 s.p.d.t. toggle
Battery

BY1 4.5 volt battery

Miscellaneous
2 insulated terminals
Control knob
Small plastic case
Wire, etc.
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of the capacitor and whatever resistor is brought into
circuit by S1. Since we know the value of the resistor
we can then find the value of the test capacitor by
measuring the length of the period when the l.e.d. is
alight. The process is quite easy to carry out and
involves no complicated mathematics. The basic
principle behind the circuit is not new, and was emp-
loyed in G. A. French’s “Suggested Circuit” in the
May 1979 issue. This version used the old 555, emp-
loyed a different switching arrangement and had the
test capacitor charging from the negative rail. The
present design has the capacitor charging from the
positive rail because the ICM7555 output is then low
during the initial charging period and is capable of
illuminating an l.e.d. brightly. The ICM7555 output,
in the high state, has a useful current capability of a
few milliamps only, this being particularly the case
with the present low supply voltage of 4.5 volts only.

TIME MEASUREMENT
The period during which the l.e.d. is alight after

operating S2 is measured by observing the seconds

display on a digital watch or the sweep second hand of
an analogue watch. If the watch is held fairly close to
the l.e.d. it is a simple matter to observe the seconds
readings whilst keeping the l.e.d., which offers a rela-
tively bright light, within the field of vision. Useful
indications are possible for timing periods of 2 sec-
onds or longer.

IF S1isin position 1 it selects the 1M} resistor R1.
Should the test capacitor have a value of SuF the
l.e.d. will stay alight for 5 seconds. Thus, test capaci-
tance values, in microfarads, on position 1 of S1 are
directly equal to the number of seconds. R2 has a
value which is one-third of R1, whereupon test
capacitances are equal to the number of seconds mul-
tiplied by 3. If the time period is 4 seconds on this
range the test capacitance is 12uF. R3 is one-tenth
the value of R1 and the seconds multiplier becomes
10. The following resistors, R4 to R7 inclusive, follow
the same pattern and the corresponding multipliers

are listed in Fig 2.
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To measure an unkown capacitor, this is connected
to the test terminals and S1 is initially set to position
7.S2is put to On. If the illumination of the l.e.d. is too
brief to measure, the process is repeated with S1 at
position 6. S1 is advanced one step at a time until the
illumination period becomes sufficiently long to
measure comfortably, and the test capacitance is then
evaluated. Quite accurate measurements are possible
if S1 is put to a lower setting to give illumination
periods in the order of 15 to 40 seconds, although
these will naturally take longer to carry out. In many
instances a reasonable guess at the value of the
capacitor will be possible by a consideration of its
size, whereupon S1 can be initially put to a setting
lower than 7. The minimum value which can be
reasonably well measured is 2uF with S1 at position

1. There is really no limit to the maximum capaci-
tance which can be evaluated. With S1 at position 7 a
10,000uF capacitor will cause the l.e.d. to be illumi-
nated-for 10 seconds.

The current drawn from the 4.5 volt battery is
about 10mA when the l.e.d. is alight and falls to
approximately 40uA when the l.e.d. is extinguished.
An initial charging current of about 4.5mA flows
when 81 is set to position 7. The battery can consist of
three HP7 cells in series or a “flat” torch battery,
Ever Ready No. 1289. The low battery voltage allows
any electrolytic capacitor with a working voltage of
4.5 volts or more to be measured. The switch emp-
loyed for S1 can be a single pole 12 way rotary switch
with adjustable end stop set for 7 way operation. m

A CENTURY OF GMT
BBC World Service Report

The method of time-keeping known as Greenwich
Mean Time was one hundred years in 1980. The BBC
World Service recently looked back over its past his-
tory origins.

In pre-industrial times most craftsmen in Britain
were self-employed and decided themselves when to
start work, but the growth of the factory system
meant that labour had to be organised more systemat-
ically. Some of the early factories had clocks, but as
the number of clocks increased it became impossible
to decide which one was the most accurate.

Adding to the confusion, each locality kept its own
time, usually based on the position.of the sun at noon.
So there could be variations of up to ten or sixteen
minutes between different places in the country.
Then came the advent of the railway and the need for
a uniform time scale throughout the country.

In 1880, Parliament passed the ‘Definition of
Time’ Act. This followed the installation of an electric
clock'by the Post Office at Greenwich from which an
automatic signal was transmitted at exactly 10.00am
every day to every telegraph office in the country.
Because of the existence of this clock, Greenwich
time was defined in ‘The Definition of Time Act’ as
the time to which all the country’s clocks should be
set.

But although this act established Greenwich time
as the legal standard in Britain, clocks in other parts
of the world, of course, told a different time and there
was no one standard time against which they could be
set. This was particularly confusing to  mariners
travelling from one time zone to another.

In 1884 it was agreed at an international conven-
tion that all longitudes and time zones would be based
on the Greenwich meridian and Greenwich time. The
equipment for keeping the world on time is housed in
gleaming aluminium and brick buildings.

Inside one is the 28 inch Isaac Newton telescope,
the largest in Western Europe. Another building
houses chronometers and computers, and in a nearby
alumunium shed stands the masterclock of the world
- lz;n instrument known as the photographic zenith
tube.
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It stares straight up at the sky, photographing and
clocking the stars that traverse its field; and the scien-
tists at Greenwich who look through it are able to
mark the passage of the universe every thousandth of
a millionth of a second. ,

It is they who provide the BBC with pips heard all
over the world to mark the passing of each hour. The
BBC keeps two landlines open to the Royal Obser-
vatory 24 hours a day, and the pips are transmitted
from Greenwich to the BBC at 15 minute intervals.

Sadly however, Greenwich Mean Time has fallen
out of favour, for the fact is that the earth is slowing
down by about one second a year. Experiments in
radio astronomy, geophysics and satellite communi-
cation systems demand even greater accuracy. So
GMT has been superseded by the atomic clock which
measures a second in terms of the number of vibra-
tions of an atom.

But whilst scientists split time to a billionth of a
second, for most of us the pips of the Greenwich Time
signal are sufficient.
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“Have you got one that just
tells the time?"”
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New Products

FIXOTAPE CASSETTE ACCESSORY

An answer to the perennial problem of tangled
cassette tapes, faced by anyone interested in record-
ing or recordings, is provided by Fixotape, a new
device just launched by Jorephani Exports of Park
Lane, Corsham, Wilts.

Simple in action, Fixotape snap-fixes to any table
edge or shelf. The Cassette is pushed into it, the tape
fed through a guide and at the turn of a handle any
tangled, twisted, creased or knotted tape is freed
within seconds.

Fixotape can also be used as the basis of a mini-
workshop, because it is invaluable for editing, clean-
ing or repairing tapes. Simple, durable and always
handy, Fixotape is now being patented worldwide, It
is being sold through normal retail trade outlets, par-
ticularly hi-fi and record shops, but in the event of
difficulty, can be obtained direct from Jorephani
Exports, price £1.99 including post and packaging
(with a money-back undertaking).

Built-in advantages in new clock radio

Eagle International have just launched a digital
alarm clock radio which has been specially designed
to be mounted neatly into a bedhead, kitchen unit or
other site in the house where maximum advantage
may be taken of its comprehensive facilities.

The RCA 20 has a removable back panel which,
when unscrewed, leaves a fully enclosed unit that can
be fitted into a prepared aperture. It is complete with,
all necessary mounting brackets and screws to enable
a simple and neat installation. However, if the outer
back panel is left in place, the slim-cased RCA 20 may
be used free-standing in the conventional way.

The clock radio embodies an unusual variety of
facilities for its price - retailing at around £44 (inc.

Further details can be obtained from:

VAT). The “touch-snooze” plate, as well as serving
the late-night and early-morning listener, offers a
timer facility for the busy cook, who can set the alarm
for any period up to 59 minutes. It can be program-
med, in fact, to give the listener up to half-a-dozen
calls within the hour. The RCA 20 can be mounted in
a kitchen unit facia, conveniently away from working
surfaces.

The alarm function can be set.for any desired time
or radio station (both Medium wave and FM), and
this automatically switches on the radio with or with-
out a ““‘warble” call as desired. The green LED time
readout has a fully adjustable brightness control.

Eagle International,
Precision Centre,

Heather Park Drive,
Wembley HAO ISU.

The publishers of this magazine have given to
the Director General of Fair Trading an under-
taking to refund money sent by readers in
response to mail order advertisements placed in
this magazine by mail order traders who have
become the subject of liquidation or ban-
kruptcy proceedings and who fail to supply
goods or refund money. These refunds are
made voluntarily and are subject to proof that
payment was made to the advertiser for goods
ordered through an advertisement -in this
magazine. The arrangement does not apply to
any falure to supply goods advertised in a
catalogue or direct mail solicitation.

Mail Order Protection Scheme

If a mail order trader fails, readers are advised
to lodge a claim with the Advertisement Manager
of this magazine within 3 months of the appear-
ance of the advertisement.

For the purpose of this scheme mail order
advertising is defined as:

“Direct response advertisements, display or
postal bargains where cash has to be sent in
advance of goods being delivered.”

Classified and catalogue mail order advertising
are excluded.
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Ao fe e
OHMS PER VOLT

By D. Snaith

Explaining a commonly
encountered phrase

Digital multimeters, with readings given by an
lLe.d. or liquid crystal display, are becoming more and
more common. Unfortunately, they still tend to
remain rather expensive and we can only hope that,
like pocket calculators and digital watches, they will
eventually start reducing in price. Whereupon, for the
time being those of us with short pockets will continue
to use the trusty old analogue multimeter with its
pointer and scales.

METER RESISTANCE

What can be puzzling to the beginner in electronics
is that the sensitivity of analogue multimeters on their
voltage ranges is specified in terms of “ohms per
volt”. To understand how this expression arises we
have first to examine what constitutes an analogue
voltmeter.

In Fig 1(a) we have the basic meter movement for
an analogue meter and, to choose a nice easy figure,
this could have a full-scale deflection current (i.e. the
current at which the needle indicates maximum on its
scale) of 1mA. The meter movement will be a
moving-coil type in which a coil having many turns of
thin wire is pivoted to turn in a magnetic field. That
coil is bound to have a significant resistance and a
typical figure could be 170€). This is known as the
“internal resistance of the meter movement.

Let’s say that we want to use this meter in a voltme-
ter having a full-scale deflection of 1 volt. We do this
by adding a resistor, R1, in series, as in Fig. 1(b).
What is the value of this resistor? Well, we know from
Ohm’s Law that, if we apply a voltage of 1 volt across
a resistance of 1k() the current which flows in the
resistance is ImA. Should we make the series resistor
of Fig. 1(b) 1k} then? No, we can’t do that because
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there is already 170 in the meter coil, and so we
make the series resistor 1k{) minus 170Q, or 83042, as
in Fig 1 (c). The total resistance between the voltme-
ter terminals is now 1k() and so if we apply 1 volt to
those terminals 1mA of current will flow and the
meter will indicate full-scale deflection, or “f.s.d.” for
short.

Let’s next say that we want to add two more ranges
to the voltmeter, to give f.s.d. readings at 5 volts and
at 20 volts. This we start to do in Fig. 2(a). A current
of 1mA will flow when 5 volts are applied to a resis-
tance of 5k(). We already have 1kQ in the meter
movement coil plus R1, so we only need to add

=218 5[

F.S.D=1ImA
Int.res.=170n

Fig. 1(a). A 0-1mA moving-coil
meter movement. This can, typically,
have an internal resistance of 1700
(b) Adding a resistor, R1, to produce
a 0-1 voltmeter. What should be the
value of R1?

(c) Since the total resistance must
be 1k, R1 requires a resistance of
83012
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(a) (b)
Fig.2(a) R2is added inseries with R1

and the meter movement to produce

an f.s.d. voltage indication at 5 volts

(b) Yet another series resistor, R3, is

added to produce a 0—20 volt voltme-
ter

another series resistor, R2, which has a resistance of
4k(}. We advance to the 20 volt range in Fig. 2(b).
Here we want 20k} for a current of 1mA to flow at
f.s.d., and we add a further series resistor, R3, having
a value of 15kQ. So the grand total of resistance on
the 20 volt range is 20k(}.

SENSITIVITY

Summing up, we have 1k{} voltmeter resistance on
the 1 volt range, Sk() voltmeter resistance on the 5
volt range and 20k(} voltmeter resistance on the 20
volt range. In other words we have a voltmeter with a
sensitivity of 1k{) per volt or, to make it sound gran-
der, 1,000€ per volt.

If our basic meter movement had an f.s.d. sensitiv-
ity of 100 A, which is one-tenth of 1mA, the total
resistance values become multiplied by 10. On a 1
volt range we would have a total resistance (meter
coil plus series resistor) of 10k}, on the 5 volt range a
total resistance of 50k} and on the 20 volt range a
total of 200kQ}. So, a basic meter movement with an
f.s.d. sensitivity of 100uA permits us to make up a
voltmeter with a resistance of 10,0004 per volt. If the
meter movement had an f.s.d. sensitivity of SOuA we
could make up a voltmeter with a resistance of
20,0009 per volt.

We have used voltage ranges of 1 volt, 5 volts and
20 volts in our example but the same results apply to
other volt ranges. Thus, if a voltmeter with a sen-
sitivity of 10,0000 per volt has a 10 volt range, the
total resistance presented on that range would be
100k<.

Expressing voltmeter sensitivity in terms of ohms
per volt is not an engineer’s idea for making things
difficult for newcomers. It is a very useful method of
showing how much loading a voltmeter will place on a
circuit being checked. If our particular voltmeter is
stated to be 10,0000 per volt and we switch istoa 50

.voltrange to take a reading, we know that the voltme-

ter will load the circuit being checked with a resis-
tance of 50 times 10,000, or 500k(2. [ ]

REGULATOR
CIRCUITS

By
D. H. Trent

The 78L05 is a small 5 volt regulator with a max-
imum output current of 100mA. Itisin a T092 encap-
sulation and the lead-out inset in Fig. 1 shows a
bottom view with the lead-outs pointing towards the
reader. Fig. 1 also shows the manner in which the
regulator is normally connected into circuit. The
unstablized input voltage should be at least 2 volts
higher than the stablized output voltage. The two
bypass capacitors ensure stability and should be wired
close to the device. The 78L05 does not have output
short-circuit protection, and output currents should
not be allowed to exceed 100mA.
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Fixed
and var-
iable
voltage
regulators

78L0O5

v+ © +5V
el ey
O-OlyF 3 O-OlpF

78LO5
Lead-outs

132

Input OQutput

Fig. 1. The normal circuit in which the
78L05 voltage regulator is employed.
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Fig. 2. With this circuit the stablized
output voltage may be varied from
about 5.6 to slightly more than 10 volts
by adjusting VR1. Closing S1 produces
a 5 volt stablized output.

VARIABLE VOLTAGE

If the common lead-out, pin 3, is taken positive of
the negative rail the stablized output voltage is 5 volts
positive of the pin 3 voltage. Fig. 2 shows a variable
voltage stablized power supply which takes advan-
tage of this effect. The collector voltage of TR1 is that
which causes about 0.6 volt to be applied to its base so
that, when VR1 slider is at the top of its track, approx-
imately 0.6 volt appears across the transistor. When
VR1 slider is at the bottom of its track, a voltage
slightly in excess of 5 volts (assuming VR1 and R2
have their nominal values) is given across the transis-
tor. Intermediate settings of VR1 give intermediate
voltages.

. The output voltage can, in consequence, be varied
by VR1 over a range of around 5.6 volts to slightly
more than 10 volts, all voltages having good stabliza-
tion up to 100mA. In practice the maximum voltage
may vary from the calculated figure. This is mainly
because of variations of value in VR1, which will in

Fig. 3. An experimental circuit in which
current is drawn from the regulator
output in the opposite direction to
normal.
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most instances' be a 20% component. Switch S1 s
closed to cause the regulator to give a 5 volt output. If
this facility is not required, S1 may be omitted. The
unstablized input voltage can be of the order of 14 to
18 volts.

Resistor R1 is not essential, but it gives a marginal
improvement in performance by causing the transis-
tor to pass a collector current greater than the small
current available at pin 3 of the regulator. As a result,
the voltage across the transistor is maintained at a
more stable level.

REVERSE CURRENT

It is frequently of interest to try devices in circuit
applications for which they are not primarily
intended, and the author has checked out 78105
preformance in the test set-up of Fig. 3. The regulated
output is 5 volts as before, but current is drawn from it
not towards the negative rail but in the opposite direc-
tion. The current is monitored by the milliammeter
M1, and is varied by the potentiometer coupling to
the positive terminal of the battery. M2 is a very high
resistance voltmeter.

Fig. 4 shows the graph obtained by plotting output
voltage against the “reverse output current”. The
voltage remains steady at 5 volts until the current
rises to some 0.5mA above which it starts to rise,
reaching some 7.5 volts around 2mA. In consequ-
ence, and maintaining a safety factor, it would seem
that the 78L05 is capable of maintaining its regulated
output voltage for “reverse output currents” up to at
least 0.3mA.

8
e
7
Output
voltage 6
/
5

4 L‘——r———v—r— T =N
(@] o5 | -5 2

© .
Reverse current (mA }

Fig. 4. Output voltage — current curve
given with the test circuit of Fig.3.

A current of 0.3mA is very small in terms of power
supplies but it nevertheless allows the regulator to
provide a useful reference voltage in high impedance
circuits, and it would be sufficient to drive, say, an
emitter follower which itself passed some 50mA.

The variable voltage supply circuit of Fig. 2 is also
capable of providing low “‘reverse output currents”
without any change in output voltage. It can, there-
fore, provide a reference voltage adjustable within its
range and having a source capability of 100mA and a
sink capability of at least 0.3mA. o
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There are always new people
entering any pursuit, and it
would seem that our particular
hobby, that of constructing
electronic projects, is becom-
ing more and more favoured
by those who wish to expand
their experience and acquire
assembly skills, as well as
extract quite a lot of enjoyment
from the process. Newcomers
do not, obviously, know all the:
ropes, and there are almost
always some hurdles which
appear insurmountable at first
until, magically, they have
been successfully cleared.

The brand-new beginner in
electronics will, of course, fol-
low his own inclinations, and
he may tackle quite ambitious
projects right from the start.
.Others may prefer to gain con-
fidence by constructing sim-
pler designs. When it is found
that these work after they have
been completed, the new
enthusiast can then carry on to
more complex equipment.
MAIL ORDER SHOPPING

One continuing problem
which besets the beginner is
the purchasing of components.
Not all of us have the good for-
tune to live near a well-stocked
electronic component shop,
and even then it is almost cer-
tain that such a shop will not
have available some of the
more out-of-the-way compo-
nents that occasionally turn up
in projects. The only recourse,
then, is to obtain the parts
required by mail order. If you
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look through the advertising
pages of Radio & Electronics
Constructor you will find list-
ings of available parts by sup-
pliers together with quite sim-
ple instructions for their pur-
chase through the mail.

The newcomer will be even
better served if he obtains
component catalogues, as also
advertised in this journal.
Many suppliers have stocks
which are so large and varied
that they could not possibly be
listed in magazine advertise-
ments, and the only way to find
outwhatitems can be obtained
is to send off for their
catalogues. The catalogues are
often full of extremely useful
descriptions of the parts on
offer, and the catalogues
themselves may even contain
basic constructional informa-
tion for their use.

With a few catalogues in
front of you, you can quickly
find all the components you
require for a particular con-
structional exercise and you
can also, where there is a
choice, pick the least expen-
sive. Half an hour with the
catalogues can enable you to
order very many parts, and the
only minor snag is that you
have to wait a few days for the
components to come through
to you after you have posted
off your order.

So, if you are embarking on
electronic construction as the
pleasurable pursuitthatitis, do
give serious consideration to

obtaining mail order
catalogues. They are interest-
ing, instructive and can save
you no end of time!

COLLECTING SPARES

The beginner will probably
find, after he has spent some
months at construction, that he
is beginning to acquire quite a
collection of odd components
together with nuts, bolts and
other hardware. Some com-
ponents such as smallresistors
can be so cheap, even for these
days, that it hardly seems
worth buying just one of a par-
ticular value when that is all
thatis called forin a project. So
you may order say, five, and
keep the spare resistors on one
side for possible future use.
Again some items, especially
hardware, are on sale in pack-
ets rather than singly. Some-
times you may strip down a
project whereupon, provided
they have been treated care-
fully, quite a few if not all of the
components can be used all
over again. However it hap-
pens, you will almost inevit-
ably find that you are becom-
ing the owner of quite a large
number of items, all of them
serviceable and all ready for
use.

As soon as this stock of spare
parts begins to become large it
is a very good idea to keep the
items sorted out. Small glass
or clear plastic jars are surpris-
ingly useful here because you,
can see the contents, and if
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they have screw-on caps they
are even more useful. The last
thing | would want to do is
influence your family’s eating
habits but you may find it
worth-while, the next time you
are in your local supermarket,
to look around for items of food
which are sold in transparent
containers that would be just
right for your spare parts col-
lection.

COMPONENT MARKINGS

A good way of keeping spare
resistors sorted out is to put
them in groups corresponding
to the third colour in their col-
our coding. Thus, all resistors
graded orange would be in the
range 10k} to just short of
100k(2, those graded yellow
would run from 100k} to less
than 1M, and those in the
green grade would be,single
figure megohm values.| Keep-
ing resistors sorted out in this
way saves a lot of searching
when you need a value in a
hurry.

Capacitors can be sorted out
in terms of type. Silvered-
micas could constitute one
group, polystyrenes another
group, and so on. Take care
with capacitors having printed
values because the printing
can become rubbed off very
easily.

Because of the imperma-
nence of the markings on some
semiconductors, it is very
advisable to have a container
for each type. Otherwise, you
might find yourself soldering
into circuit a 78L05 voltage
regulator in the happy belief
thatitis a BC184L, or a ZN4114
radio i.c. instead of a BC109C.
Incidentally, you can’t blame
the manufacturers if the mark-
ing on some semiconductor
devices soon becomes
smudged or erased. In normal
use the devices would simply
be soldered to a printed board
at some factory, and the mark-
ings would be perfectly able to
withstand the small amount of
handling then involved.

So you may well find your-
self collecting more and more
items without even seriously
attempting to do so. These are
then immediately available for
experimental work, which can
be even more fun then
assembling published pro-
jects.
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POCKET
MAGNETOMETERS

The hand-held meter you
can see in the photograph is
not the sort of instrument you
encounter every day. It isn't
even an electrical instrument. It
is a magnetometer and its
function is to measure residual
magnetism in steel parts, to
measure magnetic polarity and
to compare magnetic fields.
The model shown is capable of
measuring gauss up to plus or
minus 5 gauss and has 0.5
gauss scale units.

The instrument is dual pur-
pose and has an outer black
scale and an inner red scale.
The black scale gives direct
gauss readings for a uniform
magnetic field oriented parallel
with the centre line on the
scale. That centre line is
immediately below the pointer
pivot and has an arrow point-
ing directly downwards. The
red scale is used to determine
the magnitude and direction of
a magnetic field which is parel-
lel with the pointer.

There is a range of 12 similar
models, with type numbers
from LR77/1 ro LR77/12 and
these provide sensitivities
from plus or minus 0.5 gauss
up to plus or minus 100 gauss.
Made in the USA by Annis, the
meters are supplied by
Leevers-Rich Equipment
Limited, 319 Trinity Road,
Wandsworth, London SW18
3SL.

MARCONI UMBRELLAS

Local a.m. radio stations
have their problems, particu-
larly with respect to finance. A
considerable expense can be
incurred with the provision of a
suitable aerial system which,
normally, requires to be about
one quarter wavelength in
height. So, if you set up a
transmitter at around 400 met-
ers you could need an aerial
which is 100 metres, or nearly
110 yards high.

New medium wave
“Umbrella Antennas” made by
Marconi Communications Sys-
tems Limited overcome the
problem, and these are being
supplied to the Independent
Broadcasting Authority. Fol-
lowing the successful comis-
sioning of one such aerial for the
IBA's local radio station in Car-
diff, two further aerials have
been ordered from the Marconi
Antenna Systems Division for
installation at the new Inde-
pendent local radio stations at
Aberdeen and Inverness. Mar-
coni is also to provide the IBA
with a transportable version
for use as a standby.

The requirements of
operators of local radio sta-
tions, and the problems they
face, have resulted over the
years in the development of a
number of solutions. Of these,
what must undoubtedly be one
of the most innovative is the
Marconi Umbrella Antenna

A pocket magnatometer available from Leevers-
Rich Equipment Limited. This measures from =5 to
+5 gauss in 0.5 gauss stages.
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system. Basically, the operator
requirements are to keep costs
to a minimum while still pro-
viding a satisfactory coverage
and, since aerials tend to be
large and unsightly, to reduce
environmental problems to a
minimum.

With standard quarter-wave
aerials, the cost of the basic
structure at medium wave fre-
quencies is disproportionately
large in comparision with the
cost of the transmitter itself.
The Marconi Umbrella system,
in which the aerial is ""folded"’
so as to reduce its height, is
less than half the size of con-
ventional systems and makes a
very considerable saving on
the cost of installation. Furth-
ermore the systems provided
for Cardiff, Aberdeen and
Inverness are such that the
transmitter can be matched
directly to the aerial without
the need for an expensive aer-
ial tuning unit.

Marconi Umbrellas are to be
found all round the world and
the company, which has al-
most one hundred years exper-
ience in aerial development,
can well be considered a world
leader in this field. Ranging
from I.f. to s.h.f., Marconi aeri-
als are used in satellite com-
munications networks,
tropospheric scatter, broad-
casting, military and civil
communications systems from
Bahrein to the West Indies, and
from Hong Kong to Norway.

Two of a new range of four combined data decoder
and liquid crystal display modules available from
Ambit International.

LCD DISPLAY MODULES

The second photograph
shows two of a new range of

miniature combined data

decoder and liquid crystal dis-
play modules available from
Ambit International, 200 North
Service Road, Brentwood,
Essex, CM14 4SG. These are
types DM180 to DM183 and
they provide ideal solutions to
many. m.p.u. data output
decoding and display require-
ments.

Two versions, the DM180
and the DM181, which are
based on the ICM7211 (DF411),
provide simultaneous decod-

ing and display from multi-
plexed BCD inputs. Additional
options provide for either HEX
or Code B displays. The DM 180
and DM181 operate from 3.5 to
6 volts at typically only 20uA
consumption.

The DM182 and DM 183 pro-
vide decoding and display
using serial data inputs com-
patible with most types of
m.p.u. Consumption from 3 to
15 volts is typically 60uA only.

All the modules measure 60
by 30 by 7mm., and can be
supplied with a panel mount-
ing bezel if required.

From time to'time we try to set aspects of our hobby

in a wider context.

Recently there was an article in the Financial Times
describing the new industries which are developing in
Japan and will, in time, be more important to the
Japanese than their traditional industries such as
shipbuilding and car manufacturing.

According to the article new industries use a new

“basic’” raw material, namely Integrated Circuits.

Japan is only second to the U.S.A. in producing I.C.s
and it is anticipated that they will play a very big part
in the Japanese economy during the 1980s.

These new industries will almost certainly be suc-

cessful and, apparently, video tape already earns

them more foreign exchange than do colour TVs.

BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

We retain past issues for a period- of two years and we can, occasionally, supply copies more than two years

old. The cost is 78p, inclusive of postage and packing.

Before undertaking any constructional project described in a back issue, it must be borne in mind that
components readily available at the time of publication may no longer be so.
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The little monochrome TV in
the smart white cabinet was
the last set remaining on the
“For Repair” rack. At its front,
to the right of the screen, was
the loudspeaker grille, and
there was a rotary channel
selector tuning control above
this and a combined volume
control and on-off switch
below. Above the rear to the
right projected an adjustable
single wire loop aerial, and this
had been pushed down flat
over the top of the case.

Dick looked at the set cheer-
fully. He and Smithy had had a
good day, and they had suc-
cessfully cleared up a record
quantity of faults, all obvious
and all easy to repair. The life of
a service engineer cannot
always consist of frustration
following frustration and the
Fates had smiled fondly at the
pair, presenting them with a
succession of snags which

were almost vying with each

other in calling attention to
their location. A noisy vol-
ume control, a wire ad-
rift at a 2-way DIN
plug, a 6-volt battery
holder with one HP7 cell
inserted wrong way round, a
broken tuning drive cord, an
unserviceable coaxial socket
which had probably suffered
from the repeated plugging
and unplugging of a TV,
game, a worn-out black and
white cathode ray tube
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The transformer
with a memory

Even ohmeter tests

can lead you astray

to which Smithy had given
a further lease of life by
application of his secret
cathode emission rejuvinator.
These were amongst the many
elementary faults which had
been triumphantly tackled and
treated on this happy and hal-
cyon day.

Dick picked up the little TV
set, carried it over to his bench,
pulled its loop aerial to a verti-
cal position and plugged it into
the mains. He rotated the vol-
ume control, and there was a
click as the on-off switch oper-
ated.

MAINS INPUT RESISTANCE

The set remained silent. Dick
waited patiently for the c.r.t.
screen to light up but it stayed
completely. blank. He turned
the volume control to its max-
imum setting and experimen-
tally adjusted the tuning con-
trol. There was not even a hiss
from the speaker, nor was
there any glimmer of light from
the tube.

If the form already estab-
lished for the day was to con-
tinue, the fault would probably
be nothing more complicated
than an open-circuit fuse in the
13 amp mains plug. Dick pulled
the plug of the TV set from the
bench mains socket, switched
his testmeter to a high resis-
tance range, zeroed it and
applied the test clips to the live
and neutral pins of the plug.

The needle moved over to indi-
cate a resistance which was too
low to be read from the meter
scale. Dick switched to the
lowest ohms range on his
meter and re-zeroed it. He then
applied the test clips once
more to the live and neutral
pins of the mains plug. (Fig. 1.)
With a surprising sluggish-
ness, the meter needle moved
to the right, to finally settle at a
reading of about 40Q. Dick dis-
connected one test clip from
the mains plug and then
reconnected it. The meter nee-
dle advanced, much more
quickly, to the 400 reading.
Dick scratched his head. The
TV set was still switched on
and that 40Q reading must
almost certainly be the resis-

Mains plug

Testmeter

~Mains lead to TV receiver

Fig. 1. Dick applied the
leads of his testmeter,
switched to a low ohms
range, to the live and
neutral pins of the mains
plug connected to the
televisionreceiver he was
examining.
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tance of a mains transformer
primary inside the set. So, at
least, there were no blown
fuses. But the behaviour of his
testmeter was puzzling. Why
should the needle have moved
sluggishly the first time and
then relatively rapidly the sec-
ond time? Dick disconnected
the test clip and reconnected it
again. The meter needle
moved over, with the same
speed as on the last occasion,
to the reading of 40Q}.

Frowning, Dick considered
the situation. Could there be
some peculiar type of capacitor
connected across the mains
input in the TV set which varied
the rate at which the meter
needle moved? Could the fact
that the needle had moved so
much more quickly on the sec-
ond and third occasions indi-
cate that the capacitor had
acquired a charge from the
testmeter ohms range battery
during the firstresistance read-
ing? It was all very mysterious.
Struck by. a sudden inspira-
tion, Dick removed the test
clips from the mains plug pins
and reconnected them the
other way round. (Fig. 2.)

The meter needle rose slugg-
ishly to indicate about 100Q
and then crept, quite slowly
indeed, to the final reading of
400). The total time needed to
arrive at the final setting was
much longer than the fairly
extended period when Dick
had first applied the testmeter,
switched to its low ohms
range, to the mains plug pins.
Extremely puzzled now, Dick
disconnected one test clip and
re-applied it to its mains plug
pin. The meter needle
advanced to the 40Q) setting at
the same relatively rapid speed
as on the second and third
occasions.

Fig. 2. Puzzled by the
resistance readings he
obtained, Dick changed
over the testmeter leads
— to obtain even more
puzzling readings!
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With trembling fingers, Dick
disconnected the test clips,
changed them over again and
reconnected them. The meter
needle rose sluggishly to the
100Q) calibration point and
them crawled, quite slowly
indeed, to its ultimate destina-
tion of 40Q. Worried, Dick
gazed at the meter scale. He
removed the test clips and
started to reconnect them,
reversed yet again, to the live
and neutral plug pins. After he
had connected one clip a
thought occurred to him and
he switched off the TV set by
rotating its volume control
fully anti-clockwise. He then
connected the remaining test
clip to the plug.

The meter needle rose slugg-
ishly to around 100€) and then
moved, quite slowly indeed, to
its final setting of 40Q.
MYSTERY OHMS

’Oh, no!”

Stricken, Dick slouched back
on his stool and gazed
apprehensively at the TV set
and testmeter in front of him.
A low moan escaped his lips.

"What on earth is the matter
with you?”’

Dick looked up at the sound
of Smithy’s voice.

“I've got a real enema over
here, Smithy.” he replied dole-
fully.

A real what?"’

"A real enema.”

““Well, I've given a few bad
names to some of the snags
I've encountered over the
years, but I've never had any
reason to call a fault that!
‘What's the trouble?”’

“It's too difficult to explain,”
said Dick. “Come on over and
I'll show you.”

Smithy rose from his stool
and walked over to Dick’s side.

“This TV came in dead,” con-
tinued Dick, ““and so | thought
I'd just do a quick resistance
check across its mains input.
And | found that | got a slow
movement in the testmeter

'needle when | -tirst connect-

ed the test leads and a much
quicker movement when |
connected them again. Then,
when | swopped the test leads
over | got a really slow needle
movement first time off and
then the quick movement on
connecting up once more.
After this, the very slow
movement. came back at first
when | changed the leads back

to their original state. And the
meter needle movement keeps
on like that each time | connect
it What's more, the effect is
still there even when the set is
switched off!”

Dick demonstrated the
behaviour of the meter needle
with the test leads connected
one way and then reversed. As.
he did so, a slow smile spread
over Smithy’s face

“There you are,” wailed Dick
in conclusion, ""A right
enemal”’

He turned round to face the
Serviceman.

”Hey, he remarked SUSpICI-
oq)sly, ‘what are you grinning
at?’’

"Your mysterious effect.
What do you call it?”

"An enema,”’ repeated Dick.
“Something which just cannot
be explained.”

Smithy burst into laughter.

’You great steaming nit,”’ he
roared. ‘‘“The word is
‘enigma’l”’

?Oh, all right then, said Dick
crossly. “There’s no need to
take the mickey out of me just
because I'm notso~what’s the
word for being good at
words?’’

"Erudite?”

"“Come off it, Smithy, that's
for sticking things together.
Well, perhaps I'm not so
learned as you are with words.
But there’s still that queer
ohmmeter business. If you're!
so clever, perhaps you can
explain that.”

Smithy beamed at his assis-
tant.

“You're miffed,”” he pro-
nounced cheerfully. “l can see
that you're quite definitely mif-
fed. Well, it's been such a
good and successful day today
that | can’t let it finish with you
in a state of advanced miffed-
ness. So hang on a jiffy.”

Smithy walked over to his
spares cupboard and rum-
maged around inside. Eventu-
ally he returned and placed a
large mains transformer on
Dick’s bench. He indicated two
tags on a tagstrip mounted on
top of the transformer.

“Those look to me,” said
Dick cautiously, “like the prim-
ary tags.”

“They are,”” stated Smithy.
“Now connect your testmeter
clips to these two tags, firstone
way round and then the other
way round.”’

RADIO AND ELECTRONICS CONSTRUCTOR



Mains
transformer

Sec.

Fig. 3. Smithy used a
mains transformer with
no connection made to its
secondary to demons-
trate the types of resis-
tance reading which can
be obtained at the prim-
ary.

Dick did as he was told. He
got precisely the same slow
and fast needle movements
that he had encountered at the
mains input pins for the televi-
sion receiver. The only differ-
ence was that the final resis-
tance reading with this particu-
lar transformer was around
25Q. (Fig. 3.)

MEMORY EFFECT

”l don’t get it,”” he said help-
lessly as he laid his test leads
down on his bench. "l just
don't get it.”

“What you've been seeing,”
said Smithy, “is a magnetic
‘memory effect which can be
quite readily observed with
fairly large inductors having
laminated iron cores. For the
effect to be really noticeable
you need to have an iron-cored
inductor with a low resistance,
and you can get this with the
primary of a mains transformer
designed to handle some 20
watts or more. Also, you need
an ohmmeter which causes a
current of at least 10mA to pass
through the inductor when the
resistance reading is being
taken."”

“"How do you know what

current the ohmmeter pro-
vides?”’

“You can get a rough idea,”
said Smithy, “from the ohms
figure which appears at the
mid-scale point of the ohms
scale of the meter. Rough
check, if the mid-scale ohms
figure is around 25Q or less,
the ohmmeter will pass the
necessary current through the
mains transformer primary.
I'm speaking now of analogue
meters, of course, and not digi-
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tal meters. And when | talk of
ohmmeters I'm referring to
multimeters which are
switched to an ohms range.”

Dick looked down at his
meter.

"On the low ohms range |
switched my meter to,” he
said, ''the mid-scale resistance
figure is 209."”

“Fair enough,” said Smithy,
pleased at this confirmation of
his comments. “Now, let's look
at what happens when you
apply the ohmmeter leads to
the transformer primary. The
basic property of inductance is
that it opposes change in the
current flowing throughit. This
is why the initial movement of

‘the ohmmeter needle is fairly

slow. When the needle settles
at its final position a current in
the order of tens of milliamps
flows in the mains transformer
primary, and it causes the
laminations to become mag-
netised. When you remove the
ohmmeter test leads the lami-
nations retain some of the
magnetisation which has been
induced in them. The result is
that if you apply the test leads
again with the same polarity
the meter needle rises more
quickly to the final reading.
This is because there's less
magnetisation of the lamina-
tions to be carried out,”
""Humph,” grunted Dick
dubiously. “Well, I'll have to
agree that what you’ve just
said did take place. Go on,
Smithy.” !
"Right,” said Smithy briskly..
"If, next, you reverse the
ohmmeter leads and apply
them to the transformer prim-
ary once more, the current in
the primary is flowing in the
opposite direction. The in-
crease in current as the met-
er needle rises is slowed down|
not' only due to the induc-
tance of the primary but also
because the laminations have
to be demagnetised from their
previous state and magnetised
again with opposite polarity.
The whole process takes longer
than the first application of the
ohmmeter leads, which merely
took the laminations from an
unmagnetised state, because
this time you’re taking the
laminations from magnetisa-
tion with one polarity to mag-
netisation with the opposite
polarity. Subsequent applica-
tions of the ohmmeter leads’

VHF Receiver 12 channel xtal controlled complete

for extn. speaker amplification, with circuit £2.75.

GAREX

V.HF. Receivers SR-9 for 2-metres F.M., fully
tunable 144-146MHz, 2-speed slow-motion dial,
also 11 xtal controlled channels. Compact, sen-
sitive, ideal for fixed or mobile listening. Buiit-in
L.S., 12v D.C. operation £47.15 inc. VAT. Crystals, if
required: £2.60 each. All popular 2m. channels in
stock. Marine band version (156 162MHz) £47.15
(xtals £2.90). Mains psu for above £11.95. Pocket

with nicad and charger. 4MHz bandwidth in range
140-175MHz £57.95. Amateur and Marine xtals in
stock, prices as SR-9.

Amplifier module new, fully assembled 6W IC unit,
12v D.C. Low impedance (4-8 (2 input and output

Neons min wire end 70p/10: £4.50/100
Slide switches min DPDT 20p ea; 5 plus: 16p
Resistor Kits E12 series, 22 52 to 1M S 57 values,
5% carbon film, '/sW or ‘/sW Starter pack, 5 each,,

value (285) 3 £3.10
Mixed pack, 5 each /W plus /W (670) £5.55
Standard pack, 10 each (570) £5.55
Glant pack, 25 each {1,425) £13.60

BNC Cable mtg socket 5052 25p; 5 plus: 20p;
PL269 UHF Plug and Reducer 75p; 5 plus: 67p;
S$0239 UHF Socket panel mtd. 60p; 5 plus: 50p;
Nicad rechargeables physically equiv. to zinc-
carbon types: AAA (016) £1.80; AA(U7) £1.30;
C(U11) £3.35; PP3 £5.55. Any 5 plus: less 10%. Any
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MORSE MADE
EASY

<o

BY THE G3HSC
RHYTHM METHOD!

These courses which have been sold for over 25
years, have been proven many times to be the‘
fastest method of learning Morse. You start right
away by learning the sounds of the various
letters, numbers, etc., as you will in fact use
them. Not a series of dots and dashes which later
you will have to translate into letters and words.
Using scientifically prepared 3 speed records you
automatically learn to recognise the code,
RHYTHM without transiating. You can't help it.
It's as easy as learning a tune. 18 WPM in 4 weeks
guaranteed.

The Complete Course consists of three records
as well as instruction books.

Complete Course £5.50 U.K. p/p 75p. (Overseas
postage sufficient for 750grm). Details only s.a.e. -

THE G3HSC MORSE CENTRE

S. Bennett, {(Box 8), 45 Green Lane,
Purley, Surrey.
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Largest selection of English &
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ELECTRONIC
TUTOR KITS

Learn electronics the effective way by
experiments. Each’ kit contains an
illustrated handbook, which takes you
step by step through the funda-
mentals of electronics, plus all the
components needed. No soldering.
Safe and instructive for even the
young enthusiast. Kit 1, £5.85. Kit 2,
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give quick rises in meter nee-
dle movement. But if you swop
the ohmmeter leads over again
you get the considerably
slowed down rise in needle
movement at the first applica-
tion.”

“It sounds,’”’ said Dick,
“’almost as though the lamina-
tions have a memory.”’

“That's precisely what
they do have. They remember
the polarity with which they
were magnetised last.”

“’But,”” protested Dick, "‘a
mains transformer is supposed
to work with alternating cur-
rent at 50 cycles in one second!

”

It’s not going to follow changes

in current direction which take
place at 50Hz if the laminations
spend all their time remember-
ing what was the last type of
magnetisation they had!”
“It's because they do
remember,” replied Smithy,
“that laminated core mains

‘transformers have losses. If you

take a mains transformer and,
with nothing connected to its
secondary or secondaries,
connect the primary to the a.c.
mains a small alternating cur-
rent flows. This is loosely refer-
red to as ‘magnetising current’
and is partly due to the factthat
the primary does not have an
infinite inductive reactance
and so some normal inductive
current must flow. But quite a
sizeable proportion of that
‘magnetising current’ consists
of the current which is needed
to take the laminations from
magnetisation with one polar-
ity to magnetisation with the
opposite polarity.” |

‘“Well, stap me,”’ stated Dick.
“I've never heard of that
before. I've always looked
upon mains transformers as
being almost perfect compo-
nents.”

A well-designed trans-
former is not all that far from.
being perfect,’”” said Smithy.
“"With a good transformer, the
magnetising current is much
smaller than the ordinary
primary current which flows
when the secondary or secon-
daries are loaded.”

Dick’s thoughts turn/ed to the
TV set on his bench.

"There must obviously,” he
remarked, “’be the primary of a
mains transformer inside that
TV atthe end of the mainsinput
lead.”

““No doubt of it.”

“But there's another mys-
tery,” stated Dick, frowning.
“The transformer must have
still been connected to the
mains input lead when |
switched the set off.”

MAINS INPUT CIRCUIT

“Ah,’" said Smithy. “Now
we're dealing with quite a dif-
ferent matter. Let’s see if | can
_fli\r}qlt_he service manual for that

This time Smithy .valked
over to the filing cabinet, from
which he returned with a ser-
vice sheet. He opened this sut
on Dick’s bench and the pair of
them looked at the circuit diag-
ram. Dick’s attention at once
became centred on the power
supply section. (Fig. 4.)

“Blow me,’”” he gasped.
""There’s no on-off switchin the
mains input circuit at all. The
mains goes through a fuse
straight into the mains trans-
former primary!”’

“That's right,”” confirmed
Smithy. “This set is one of
those which can work either
from the mains or from a 12
volt car battery. The on-off
switch for the set appears after
the mains rectifier circuit and
after the 12 volt car battery
input socket.” .

““But,” objected Dick, “‘that
means that as soon as you plug
the set into the mains and
switch on at the mains socket
the mains transformer and
rectifier circuit are live.”

“It does,’”” agreed Smithy.
“The power consumed by the
transformer and rectifier circuit
when the set is switched off
will be negligibly low and will
almost certainly hardly be
enough to make that little
wheel in the electricity meter
on the wall even think of turn-
ing round. Incidentally, this
business of having part of a TV
still running when it's sup-
posed to be switched off is by
no means new. In some TV sets
the tube heater is run at a
reduced voltage when the
receiver on-off switch is turned
off, so that there is a quick
warm-up when the set is
switched on again. Indeed, itis
sometimes stated that keeping
the tube heater warm during
switch-off can even extend the
life of the tube, because the
thermal shock at the tube hea-
terisless whenitchanges from
a warm to a hot state than
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when it changes from a cold to
a hot state.”

“The fire chiefs are right,
then.”

"’Fire chiefs? What fire
chiefs?”’

“The fire chiefs who give
warnings every now and again
about turning off TV sets. They
say you should always switch
off at the mains socket instead
of just switching off at the set."”’

“’Switching off at the mains
socket,” said Smithy, “would
certainly ensure that there
were no fire hazards from TV
sets which aren’t fully turned
off by their own switches.
Anyway, we’'d better see
what’'s wrong with. this set
now.”’

“As | said earlier on, it's
completely dead,’”” stated
Dick. ““No sound, no vis-
ion, nothing. That's why |
started checking for continuity
at the mains plug input pins to
see if any fuses had blown.
After which | got caught up
with this mains transformer
memory thing!”’

“Well, apart from that,”
commented. Smithy, “things
have been very simple today.
So let’s see if ourluck holds out
with this set.”

He turned the set round and
took a cursory look at its back.
Suddenly his eyes narrowed
and he reached down and pul-
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ed a small plug out of a socket
near the set bottom.

“Try it now, Dick,”” he said.

Dick took up the receiver
mains plug and inserted it into
the socket at the rear of his
bench once more. He turned
the volume control clockwise,
whereupon a loud hiss became
audible from the speaker. He
next adjusted the tuning con-
trol and almost immediately
picked up one of the three local
transmissions. This gave per-
fectly acceptable vision and
sound. The same results, after
further adjustments of the tun-
ing control, were available
from the other two local sta-
tions.

SUCCESS AGAIN

“It's at times like these,* said
Smithy, “that | feel I'm picking
up money under false pre-
tences. All that was wrong with
this set was that someone had
inserted the 12 volt battery
plug into the battery socket.
The contact at the battery soc-
ket had then automatically
broken the circuit from the
mains rectifiers to the on-off
switch. Which means that
we’'ve cured this particular
fault without even having to
take the set back off. Things
have certainly been good and
easy today.”

“Apart,” commented Dick a
little ruefully, ““from that
enigma of mine.”

“Ah yes, your enigma,”
grinned Smithy. “"What did you
call it again?”

But Dick was not to be drawn
by Smithy’s taunts. And, know-
ing Smithy as we do, Dick was
wise. Much as we appreciate
the Serviceman’s utterances,
we have to admit that there are
times when it is difficult to
know whether his jibes are
intended to be taken in jocular
vein or in jugular vein. [ ]

u
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CURRENT

By

CHECKERS P. G. Smith

Equipment current monitor circuits.

It is sometimes desirable to be able to measure the
current drawn by battery operated equipment to
ensure that it is functioning correctly. Where such
current checks are to be made as a matter of routine it
can be helpful to provide the equipment concerned
with a means of carrying out a quick connection with-
out the fuss of opening the case and making what,
with some battery clips, can be quite fiddling connec-
- tions to get the meter in series with one of the battery
leads.

CURRENT SOCKET

A very simple method of providing current measur-
ing connections is to fit the equipment with a jack
socket employing the circuit shown in Fig. 1(a). The
socket is in series between the negative battery termi-
nal and the equipment (shown as a “load’”) and, when
no jack plug is inserted, its contacts complete the
supply circuit.

A test lead assembly is made up consisting of two
wires which connect at one end to a jack plug and, at
the other end, to the terminals of a testmeter switched
to a suitable current range. The positive meter termi-
nal connects via the test lead assembly to the jack plug
tip and the negative terminal to the jack plug sleeve.
The equipment is switched on and the jack plug is
then inserted to take the current reading. This
method of working has the advantage that any elec-
trolytic capacitors across the equipment supply rails
will be charged before the connection is made and
there will be no charging current surge in the meter.

On-Oft
4
To

-
1
= battery

To load

(a) (b)

Fig. 1(a). Connecting a jack socket in

series with the negative supply in an

item of battery operated equipment.

Current readings are obtained by

inserting a jack plug connected to a

testmeter which is switched to a suit-
able current range.

(b). A 3.5mm. jack socket is suitable
and takes up little space. The wiring to
it is as illustrated here.
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The jack socket can be a standard 3.5mm.-socket,
and its tags are wired into circuit as shown in-Fig. 1(b).

3 Vit
On-Off -L
[ b
; ‘l-_%c'd T
o
< ACY 19
ACY 19
Lead-outs
+ Test -
points
(a) ()

Fig. 2(a). A more unusual approach.

The base-emitter junction of a p.n.p.

transistor is permanently connected in
the negative supply line.

(b). A current-reading meter and a 3
volt battery are connected to the test
points with the polarities shown. The
meter (a testmeter switched to a cur-
rent range) indicates the current
drawn by the equipment without alter-
ing its functioning in any way.

TRANSISTOR CIRCUIT

A more unusual circuit is shown in Fig. 2(a), in
which the base-emitter junction of a transistor is per-
manently in series with the negative supply to the
equipment. This time, two terminals are provided for
current measurements.

The current reading meter, and a 3 volt battery, are
connected to the test terminals as illustrated in Fig.

2(b), whereupon the meter indicates the current flow-

ing in the base-emitter junction of the transistor! How
is this achieved? The transistor is connected in the
common base mode and has an emitter-to-collector
current gain which is just slightly less than unity.
To keep voltage drop low, the transistor has to be
an old-fashioned germanium type. This should be no
problem to many constructors having a junk box of a

few years’ standing. In any case the transistor

specified is still quite widely available, although it is
getting a little pricey. Suitable alternatives, with the
same lead-out layout, are ACY18, ACY20, and
ACY21. All these, including the ACY19, have max-
imum base-emitter current ratings of 0.25 amp.
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INEXPENSIVE HI-FI

From DIY Hi-Fi comes a new idea to give everyone the chance of
bringing the luxury of high quality sterio sound into their homes at a
low cost. :

The ‘CECILIA’ is a unique bookshelf loud-speaker system which
can be built in a . weekend for around £35, the pair.

One of the main contributing factors to the low cost is that there
are no electronic components, such as crossovers etc., except for the
drive units themselves, (one in each cabinet). The drive unit is the
readily available Pioneer TS.107. It was originally developed for
the car, and can be purchased at most car radio centres. but DIY-
HiFi have found it a perfect match for their new speaker design.

Efficient, yet small (only 17ins high), the ‘CECILIA’ is decep-
tively powerful and will produce over 91.5 decibels at one watt-
/metre with a maximum power handling of 20 watts each, more then
enough for most domestic situations!

You build it yourself, .using the step-by-step guide and full size
‘plans which are clear and easy to follow. Only the simplest skills and
tools are required. All the components and materials are readily
available and should be found in your local high street.

For your complete construction guide pack, send only £2.50
(including P & P)to-: D-I-Y Hi-Fi, York House, Swan Street, West

Malling, Kent. el T
h

SERVICE ENGINEERS’PORTABLE CABINET
AND TOOL CASE :

S ——— s T The Link-Hampson multiple service cabinet and

AL NS B - tool case is a portable unit which is easily carried

when making equipment servicing calls. It is ideal for
servicing television, radio and typewriters in the
domestic and commercial markets and electronic
equipment in the industrial sphere. A further field of
application is within the manufacturing environment
by factory service engineers with responsibility for
maintaining instrumentation and electronic control
gear.

The internals are basically the same as the firm’s
200 series cabinet with external dimensions of height
380mm, width 317mm and depth 203mm. A lift up
top flap gives easy access to the tool carrying tray. The
front panel also folds down, thus exposing the clear
plastic pull-out component drawers: these comprise
eight small trays 37 x 70 x 155mm, two of 37 x 140 x
155mm, a drawer of 37 x 280 x 155mm and the
bottom drawer which measures 81 x 280 x 155mm.

To allow for alternative sizes Link-Hampson pro-
vide a selection of drawer dividers. The outer case has

e an attractive appearance, being made of black
Link-Hampson’s multiple service simulated leather, with a moulded carrying handle.
cabinet and tool case is destined to Extra strength is given to the case by incorporating
suit the needs of service engineers reinforcing side straps.
who work on light engineering, Link-Hampson’s recommended selling price is
instrumentation and electronics £29.95 and the cabinet on its own is £10.00. Their
equipment. address is 5 Bone Lane, Newbury, Berks.

' DELAYED ORDERS

Messrs. Brian J. Reed of 161 St. Johns Hill, Bat- to mid-November. The cause was staff shortage due
tersea, London, SW11 1TQ., have asked us to toan outbreak of influenza. Normal service has now
express their regrets to readers whose orders werenot ' been resumed.
completed promptly in the period from mid-October
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For a complete list of the kits we have
produced for 1980, send an SAE.

‘COMPONENTS - Remember we also stock a
wide range of components and accessories.
Send 30p in stamps for all our lists to date.
All kits include parts as specified in the article
except where stated (P.C.B.s are not ‘in-
cluded). Batteries are not included. Please add
50p postage per kit. Allow 14 days for
delivery.

T & J ELECTRONIC COMPONENTS
98 Burrow Road, Chigwell, Essex. IG7 4HB.

4

" BECOME A
RADIO AMATEUR

Learn how to become a radio amateur in contact

with the whole world. We give skilled preparation
for the G.P.O. licence.

No previous knowledge required.

Brochure without-obligation to :—

British National Radio
& Electronic School

4 Cleveland Road, Jersey, Channel Islands.

...........................................

REC/1/815 BLOCK CAPS PLEASE

RADIO & ELECTRONICS Strlp-flx Plastic
Constructor Projects P G

BASIC MEDIUM WAVE RADIO £3.50
TWO 20dB AMPLIFIERS (Part 2) £6.25
TREMOLO MODULATION UNIT £9.50
CMOS COMBINATION SWITCH £5.00
CONSTANT CURRENT NI-CAD

CHARGER £12.40
LABORATORY POWER SUPPLY £12.80
PASSIVE LOGIC PROBE £2.50
DUSK TO DAWN SWITCH £8.50
9V 1A POWER SUPPLY £8.80

!

*SET 3-Wording-WHITE
*SET 4-Wording-BLACK

Over 1,000 words and symbols,
covering more than 300 terms, in
each set

lllustration of actual size equals RADIO
*SET 5-DIALS

6 sheets containing one Large and two
Medium scales, Large Horizontal Tuning
scale, Frequencies, 12 Control Panels

6 SHEETS IN EACH SET

‘PRICE: £1 (] 50 per set including VAT,

p.&p. 11p per set.

b SR T S ENY MRS MDY G B DT GENR S St SEN SN N A

To DATA PUBLICATIONS LTD.,
57 Maida Vale, London, W9 1SN

Please supply Panel Signs as follows: Set 3........ Set 4......... Set 5.........

1 enclose cheque/crossed postal order for :
{Tick which set is required)}

{BLOCK LETTERS PLEASE)
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"SMALL ADVERTISEMENTS

Rate: 12p per word. Minimum charge
£2.00
Box No. 30p extra

Advertisements must be prepaid and all
copy must be received by the 4th of the
month for insertion in the following
month’s issue. The Publishers cannot be
heldliable in any way for printing errors or
omissions, nor can they accept responsibil-
ity for the bona fides of Advertisers.

Where advertisements offer any
equipment of a transmitting nature,
readers are reminded that a licence is
normally required. Replies to Box
Numbers should be addressed to: Box
No. —, Radio and Electronics Construc-
tor; 57 Maida Vale, London, W9 1SN.

ANY SINGLE SERVICE SHEET £1 plus S.A.E.

Thousands of different service/repair man-
uals/sheets in stock. Repair data your named TV
£6 (with circuits £8). S.A.E newsletter, price
lists, quotations. (0698-883334). Ausrec, 76
Churches, Larkhall, Lanarkshire.

U.K. AIRCRAFT frequencies list £1. U.K. marine

frequencies list £1. Including HF VHF. P.L.H.
Electronics, 20 Vallis Road, Frome, Somerset.

LEARN ELECTRONICS FAST. New, unique,

brilliantly simple Tutronik system. Selected by
BBC TV. No-soldering, 30-kwikbuild electron-
ics projects. Learn fast to identify components,
read circuit diagrams, break the colour code and
connect circuits that really work. Kit complete
with simple-to-follow instructions, circuit plans,
components and Tutronic connection system in
compact presentation wallet. Only £12.95 plus
75p p. & p. UK (£2.75 p. & p. elsewhere).
Available only from Dept. RE, Technocentre.
Ltd.,, 140 Norton Road, Stockton-on-Tees,
TS20 2BG.

BOOKS FOR SALE: Experiments with Opera-
tional Amplifiers, by George B. Clayton. £3.75.

Digital 1.C. Equivalents & Pin Connections, by
Adrian Michaels, £1.20. Experimenting with
Electronic Music by Brown & Olsen. £1.20.
Electric Model Car Igacing by Laidlaw-Dickson.
60pElectronics Unravelled by Kyle, £1.106 Easy
Eelectronics Projects — Beyond the Transistor,,
by Rufus p. Turner. £1.20. Auto Electronics
Simplified, by Tab Books, £1.20. Practical
Solid-State DC Power Supplies, by T. D.
Towers, £1.00.

BURGLAR ALARM COMPONENTS. PVC

coated steel bell box £8.74. 6in. masterbell
£13.53. 106dB sounder £11.53. Latching per-
sonal attack button £2.95. Surface contact
£1.28. Flush contact £1.28. Large pressure pad
£2.85. Stair tread pad £2.00. 20m range infra
red beam £46. Mains/battery alarm control
module £17.20 or send for our free component
catalogue and price list.- All prices inclusive.
Sigma Security Systems, 13 St. Johns Street,
Oulton, Leeds, W. Yorks. LS26 8JT. :
(Continued on page 316).
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ELECTROVALUE

CATALOGUE ’81

as included FREE with December issue of
PRACTICAL ELECTRONICS -

It's work-bench size for keeping alongside your'favourite
journal for instant reference to stock and technical data.

With more to choose from than ever - all the
items you have learned to depend on being
obtainable from Electrovalue PLUS MANY
NEW ONES to bring Catalogue ‘81 bang up to
date. The V.A.T. inclusive price list that goes
with it will hold for at least 4 months before
the next one is issued.

Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
is tops.

Write, phone or call if you haven't yet got
Catalogue ‘81 - and you will receive yours
by return. (We pay postage).

AND YOU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE T0O, WHEN YOU
BUY FROM ELECTROVALUE.

ELECTROVALUE LTD., (DeptRCE)28 St. Judes Rd, Englefield Green, Egham,
Surrey TW20 OHB. Telephone: (STD 0784) (London 87) 33603 Telex: 264475

r——_—-———_—_—‘ﬁ
Please send me my FREE COPY OF ELECTROVALUE. |
| CATALOGUE °81.

- (Dept 28(A))
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A CAREER IN RADIO

Start training today and make sure you are qualified to ' take
advantage of the many opportunities open to the trained person. ICS
can further your technical knowledge and provide the specialist
training so essential to success. -

ICS, the world’s most experienced home 'study college, has helped
thousands of ambitious men to move up into higher paid jobs — they
can do the same for you.

Fill in the coupon below and find out how! :

There is a wide range of courses to choose from, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians’
Radio TV Electronics Technicians’
Electrical Installations Technicians’
.Electrical Instailation Work

Radio Amateurs’

MPT Radio Communications Cert
EXAMINATION STUDENTS -
GUARANTEED COACHING

UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non-exam
courses designed to equip you for a
better job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering

& Servicing
Electrical Engineering instaliations

& Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all the
technigues you need to service Colour and Mono TV sets through new home
study course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PRQSPECTUS
h----------------
l jlapiinferestediinfa » bl 0, = DUECWE L ol egdi. -oehb. l‘

l W G, dailaAe’ T H S I g — . | Age ....... l

...... S A A O CCUPAtIONE sl Lt I l

B - Accredited To |
' by CACC Internationai Correspondence Schools y
" Member of Dept 278C Intertext House, LONDON [ y

l ABCC SW8 4UJ or phone 01-622 9911 (anytime)

REVOR OPTICAL & TECHNICAL

6 SICILIAN AVENUE
LONDON W.C.1
Tel. 01-836 4536

PRICED
FROM
£148.75

Stereomaster

This microscope’s working
distance and field of view is
relatively large; this feature
ensures convenience to the
operator who works with both
hands while assembling

precision mechanisms.

IDEAL FOR
PRINTED CIRCUITS
AND OTHER
DELICATE WORK.
COMES
COMPLETE WITH
built-in x 10 Mag.
Objectives x 20
Obijectives x 35

At extra cost

We stock one of the largest selections of second
hand microscopes and optical magnifiers, on
and off stands. Please phone for details.

‘THE RADIO AMATEUR INVALID & BLIND

SMALL ADVERTISEMENTS
(Continued from page 315)

WANTED: FAX equipment, manuals, service
sheets, etc. G2UK, 21 Romany Road, Oulton
Broad, Lowestoft, Suffolk. NR32 3PJ.

FOR SALE: A number of “D & S” three pin,
fused, mains plugs and fuses. S.A.E. for details.
Box No. G396.

CLUB is a well established Society providing
facilities for the physically handicapped to enjoy
the hobby of Amateur Radio. Please become a
supporter of this worthy cause. Details from the
‘Hon. Secretary, Mrs. F. E. Woolley, 9 Rannoch
Court, Adelaide Road, Surbiton, Surrey, KT6
4TE.

ZX80 PEOPLE. Free leaflet explains how to over-
come load problems, 3-price memories, etc.,
supplied with four games on cassette. Send £3 or
s.a.e. for details. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

FOR SALE: Damaged repairable cassette recor-
der and 10 cassettes. £15.00. J. Fulton, Der-
rynaseer, Dromore, Co. Tyrone, N. Ireland.

INTERESTED IN OSCAR? Then join
AMSAT-UK. Newsletters, OSCAR NEWS
Journal, prediction charts, etc. Details of mem-,
bership from: Ron Broadbent, G3AAJ, 94
Herongate Road, Wanstead Park, London, E12
5EQ. .

25 MIXED I.C.’S £1.50. 100 ntixed transistors
£3.50. Valves. Early radios. Electronic bargains.
Interesting lists 15p. Sole Electronics, REC, 37
Stanley Street, Ormskirk, Lancs, L39 2DH.

12 UNUSED RECHARGEABLE Gel type Lead
Acid Batteries. 12V 1.5 A.H. £4 each. R. Garas,
147 Seaforth Avenue, New Malden, Surrey.

JOIN THE INTERNATIONAL S.W. LEAGUE.
Free -services to members including Q.S.L.
Bureau, Amateur and Broadcast Translation,
Technical and . Identification Dept. — both
Broadcast and Fixed Stations, DX Certificates,
‘contests and activities for the SWL and transmit-
ting . members. Monthly magazine, Monitor,
containing articles of general interest to Broad-
cast and Amateur SWLs, Transmitter Section
and League affairs, etc. League supplies such as
badges, headed notepaper and envelopes, QSL
cards, etc., are available at reasonable cost. Send
for League particulars. Membership including
monthly magazines, etc., £6.00 per annum.
(UK. and British Commonwealth), overseas ™
.$12.00. Secretary ISWL, 1 Grove Road; Lyd-

.'ney, Glos., GL15 SJE.

RADIO & ELECTRONICS CONSTRUCTOR
1969-1975, P.W./P.E. 1964-1970. S0p each.
S.A.E. for refund if sold. C. Redwood, 45a Lul-
worth Avenue, Poole, Dorset, BH15 4DH.

(Continued on page 317)
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SMALL ADVERTISEMENTS
(Continued from page 316)

FOR SALE: Photographic enlarging equipment:
Vivitar enlarger. Model E.36 with 50mm f. 3.5
and 75mm £.3.5 lenses. Kodak safety light.
Kodak contrast filter set. 11 in. x 14 in. printing
frame with copying facilities. Measuring flask.
Three trays, three tweezers. Three plastic bot-
tles. Clips. Printing paper. Antistatic brush for
cleaning negatives. Kodak Photoguide Booklet.
Man’s protective apron. £75 o.n.0. Pair of
Goodman’s speakers 8 ohms, 15 watts, £50
o.n.o. R. L. Gee, 3 Longfellow Drive, Hutton,
Essex, CM13 2QQ.

POSTAL ADVERTISING? This is the Holborn
Service. Mailing lists, addressing, enclosing,
wrapping, facsimile letters, automatic. typing,
copy service, campaign planning, design and
artwork, printing and stationery. Please ask for
price list. - The Holborn Direct Mail Company,
Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.I. Telephone:
01-407 6444, A

USE OPTICAL FIBRES TO CARRY LIGHT.
Tough, wire-like strands that are excellent for
communications, lighting, electrical isolation,
etc. Introductory pack totals sixteen feet of four
assorted types, plus twenty page illustrated
guide. Send £3.55 inclusive to Quantum Jump
Ltd., 53 Marlborough Road, Tuebrook, Liver-
pool L13 8EA.

INTERESTED IN RTTY? You should find the
“RTTY Journal” of interest. Published in
California, U.S.A., it gives a wide outlook on the
current RTTY scene; RTTY-DX; DXCC Hon-
our Roll; VHF RTTY news; and up to date
technical articles are included. Specimen copies
35p from: The Subscription Manager, RTTY
Journal, 21 Romany Road, Oulton Broad,
Lowestoft, Suffolk, NR32 3PJ.

ELECTRONICS

A NEW AND EXCITING HOBBY!!!

BIG ,WELL ILLUSTRATED BOOK
Ideal for beginners — gives
lots of general information
— explains how to build

lots of projects :
intercom, Rain Alarm,
Radios, Organ, Parking
Light etc. All parts
supplied and can be
re—used on special
deck provided, so
NO SOLDERINGis
required. Just needs

4,V battery.

£17-50 inc. vAT & Post

Also

ADVENTURES WITH MICROELECTRONICS
— Explore the world of silicon chips —
All components & Deck, £27.95inc VAT & Post.

Component Catalogue & Bargain List 75p

GREENWELD

443G Millbrook Road, Southampton SO1 OHX

PRINTED CIRCUIT BOARDS FOR
“RADIO & ELECTRONICS CONSTRUCTOR"
PROJECTS.

‘'OCT. 20dB amp. Part 1 68p plus 25p P&P

NOV. 20dB amp. Part 2 62p plus 25p P&P
NOV. Basic Med. Wave radio 69p plus 25p P&P

DEC. Volume Expander £2.25 plus 25p P&P
All boards ready for use, roller tinned and dFilI_ed,
glassfib_re.

Trade enquiries welcome. Highly competitive prices.
Write now for quote To:

BRB PRINTED CIRCUITS (REC)

109, Potter Street, Worksop,
Notts. S80 2HL.

(Continued on bag—e 319)
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Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS KITS,
CROSSOVERS ETC. AND DISCOUNT PRICE LIST

AUDAX @ AUDIOMASTER @ BAKER @
BOWERS & .

WILKINS @ CASTLE @ CELESTION @
CHARTWELL @ COLES @ DALESFORD @
DECCA @ EAGLE @ ELAC ® EMI ® FANE®

GAUSS @ GOODMANS ® HARBETH®
ISOPHON @ I.LM.F.@

JORDAN @ JORDAN WATTS @ KEF @
LOWTHER @ McKENZIE @ MISSION®
MONITOR AUDIO ® MOTOROLA @
PEERLESS @ RADFORD @ RAM @
ROGERS @ RICHARD ALLAN ® SEAS®
SHACKMAN @ STAG @ TANNOY®
VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO oz e

35/39 CHURCH STREET, WILMSLOW
CHESHIRE SK9 1AS. 5
Tel: 0625-529599 for Mail Order & Export of Drive Units, Kits, |

etc., .
Tel: 0625-526213 (Swift of Wilmslow) for Hi-fi and complete

speakers
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DIRECT SUPPLY SERVICE TO READERS

TOWERS INTERNATIONAL
TRANSISTOR SELECTOR

(NEW REVISED EDITION)

Towers’ International
Transistor Selector

VO Towers, Wi, MA B, Cng MIERE

This is dead! @ﬁ/

Would this replace it?
(i

If it takes you longer than 1 minute to find out all about these
transistors then you need a copy of TOWER'S INTERNATIONAL
TRANSISTOR SELECTOR. It's one of the most useful working
books you will be offered this year. And probably the cheapestl

In it, you will find a really international selection of 13,000
transistor types — British, Continental European, American and
Japanese. And we think that they will solve 90% of your transistor
enquiries.

Current and widely used obsolete types were carefully selected
and arranged in Numero-Alphabetical order by an author who
was unlguely qualified to do the job. With his compendium, all
you need to know is the type number and you can learn all about a
transistor’'s specification; who made it and where to contact
them; or what to use to replace it.

Price £10-70 inc P&P

TOWERS INTERNATIONAL
FET SELECTOR

&

g;-...%

i

E .Q’Q_. f@ﬁ
$eedts

Frgn

[

geo" oi

{-J
If you deal with field effect transistors, or fet's — whethet as a
student, a hobbyist, a circuit engineer, a buyer, a teacher or a
serviceman — you often want data on a specific fet of which you
know only the type number.

Specifications apart, xou may be even more interested in where
you can get the device n.question. And perhaps more important
‘still (particularly with obsolete devices), you may want guidance
on a readily available possible substitute.

This fet compendium, a comprehensive tabulation of basic
specification, offers information on:

1. Ratings
. Characteristics
. Case details "
. Terminal identifications
. Applications use
. Manufacturers
. Substitution equivalents (both European and American)

The many fet's covered in this compendium are most of the
more common current and widely-used obsolete types.

it Is international in scope and covers fet's not only from the
USA and Continental Europe, but also from the United Kingdom
and the Far East (Japan).

Price £4-60 inc P&P

(Please allow 21 .days for delivery)

Tower's by T. D. Towers
International MBE, MA, BSc, C Eng, MIERE
Transistor £10-70

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.

57 MAIDA VALE
LONDON W9 1SN

Please send me _
to the address shown below

copy/copies
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Tower’s by T. D. TOWERS
International MBE, MA, BSc, C Eng, MIERE
FET £4-60

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W9 1SN

Please send me ...... copy/copies
to the address shown below

— S G . S G E— S G S S S G S—
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MARCO TRADING

i To obtain a fi f 35 list simply send a 20p postage
SMALL ADVERTISEMENTS | senmgtaima tresopn ot ou 5 page ket iy send 200 postage
(Contm ued frOm page 31 7) \ range. (Our new list includes Tants, Electrolytics, Disc ceremics, etc.) E
& 400m/w ZENER DIODES TANT. BEAD CAPS )
PERSONAL ] Low Price 0.1/35v 12p 4.7/35v 12p -
3V, 3V9, 4v3, 4V7. 5V1. 5V, 6V2, 0.22/35v 12p 33/6.3v 25p
JANE SCOTT FOR GENUINE FRIENDS. Intro- W e sy Gagv v 12V, somse  azp a7nov 30
ductions to opposite sex with sincerity and Price: 8 sach 100 any i 500 SUB. MIN. TOGGLE SWITCHES
thoughtfulness. Details free. Stamp to: Jane RESISTORS SPST—  70p, B )
. . °C 5 SPDT— 78, ’
Scott, 3/Con North St. Quadrant, Brighton, Sus- S o e DPDT—  &2p EW i
i Pack — 220 .2M2, 10 DPDT— 90 N = i
SCX, BNI 3GJ :‘;:hs:/zrluea(cno rezsistors) £6.00 {C-OFF) e =g\
1 watt ZENER DIODES
3v3 to 200V Full range BRIDGE RECTIFIERS
1 ’LC Sockets - e 2.5 Amp.50V  32p 400V 50p
IF YOU HAVE ENJOYED A HOLIDAY on the 8o e YRGS, soov sa O ATRoL e
Norfolk Broads, why not help to preserve these 16 gut 1op 2 ou 6 1 WA TR e ric0v 1o5a
beautiful waterways. Join the Broads Society %0t 22 OO P ssampsov ez3e £241
and play your part in determining Broadlands VEROBOARD {(Coppet Clad) ¢ 1w sug. miNnIafURE ]
future. Further details from: — The Hon. Mem- 3oolch o PRE-SETS
bership Secretary, The Broads Society, “Ick- 25x5 SRREOE . iceiion cac ML o !
nield,” Hilly Plantation, Thorpe St. Andrew, Speckers 87 x 57 3 ohm £150  AC128 200 BC125 10p BCIB4  9p
a1 (elatela, AD149 58p BC147 8p 2ZN3055 48
Norwich, NOR 858S. CONNECTING CABLE  BCi07 10p BCI53 105 Bviss 120

Black. Blue. Green. Grey. Orange, BC108 10p BC172 8p IN40O7 8p
Pink. Red. White. Voitet. Yeilow. BC109 10p BCt83 9p IN4148 2p

Brown. Singles 5p per metre
BROADLANDS RESIDENTIAL CLUB for T Re RN CRE I SR LeaE jorTNERI) D

elderly people. Are you recently retired and SPECIAL OFFERS 741 200 BCW0 a2p 4011 200 |

: E 1 BRAND NEW METAL SLIDER POTENTIOMETERS
looking for a home? "We have a delightful top. iy i 0 R S
floor room overlooking Oulton Broad, facing eohmin Mono 2 ewichwih  l2WiZez

. . . e] -

south. Write to: The Warden, Broadlands Resi- 00K L. Sraren P 3 BESTT 00+ 1zpesch

o 1 Meg Log. Stereo op ] 65p eac
dentlal Clllb, BOI'I'OW Road’ OUIton Broad’ Other values available in 45mm track — send for list. L
Lowestoft, Suffolk. Send your orders to: ‘

to.
DEPT DP11, MARCO TRADING, THE OLD SCHOOL,
EDSTASTON, Nr. WEM, SHROPSHIRE SY4 5RJ

= . | e 0 90 9 ] Tel: Whixall (094872) 464/465
SPONSORS reqlﬂl‘ed for eXCItmg SClentlflC prO]eCt Please add 30p postage and packing to each ord)er and add 15% VAT to your total
NorWiCh Astronomical SOCiety are buﬂdlng a order. Export add NO VA_T but add pos!age. Air/Seca at cost  * )

30” telescope to be housed in a 20” dome of
novel design. All labour being given by volun-
teers. Already supported by Industry and
Commerce in Norfolk. Recreational. Educa-
tional. You can be involved. Write to: NAS
Secretary, 195 White Woman Lane, Old Cat-
ton, Norwich, Norfolk.

SITUATION VACANT

WANTED: Representatives to sell Electronic
Components to shops and industries on good
commission basis. Please send full details of

i
i

N
¥ MIDGETS

I}
experience to: Sunmit Electronics. 96 Peel ',
Road, Wembley, Middlesex. Telephone: ")) @w@v@ snlnEBINE
01-904-6792. I
Clg?" h7 s
J7 IRONS Ano accessories
OWATT IRO T
BUILD YOUR OWN DWWITHNG 20817 a0 4-9 g°
P.A., GROUP & DISCO SPEAKERS by R. F. C. Stephens ARE B 69"
Save money with this practical guide. Plans for 17 different STANDS 4-49 | 80°
designs, Line source, .B., Horn and Reflex types, for 8"-18" DLDER: SAVE 0 i i

drive units. £3.95 post free ($8 overseas).

THE INFRA-BASS LOUDSPEAKER by G. Holliman

(full constructional details for versions using 157, 12” and
10" {drive units). £2.95 post free ($6 overseas).

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens
This books is a must for the keen home constructor. Latest
technology DIY designs. Plans for 1.B., and Refiex designs for
10-100 watts. Also unusual centre-bass system. £2.20 post
free ($5 overseas).

VAN KAREN PUBLISHING
5 Swan Street, Wilmslow, Cheshire
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RADIO & ELECTRONICS CONSTRUCTOR

Single Copies
Price 60p each, p&p 18p
ISSUElSIrequired L L L L e e b e e e e e i e aie s

Annual Subscription - !
Price £9.50 inland, £10.50 overseas (including Eire)

post free, commencewith . . . . . . ... .. ..... issue
Bound Volumes:

Vol. 27. August 1973 to July 1974 Price £3.00, post & pkg £1.30
Vol. 28. August 1974 to July 1975 Price £3.20, post & pkg £1.30
Vol. 29. August 1975 to July 1976 Price £3.50, post & pkg £1.30
Vol. 30. August 1976 to July 1977 Price £3.70, post & pkg £1.30
Vol. 31. August 1977 to August 1978 Price £5.20, post & pkg £1.30
Vol. 32. September 1978 to August 1979 Price £5.50, post & pkg £1.30

CORDEX SELF-BINDERS
With title, ‘RADIO & ELECTRONICS CONSTRUCTOR' on spine,

maroon only Price £2.25, post & pkg 50p
With no title on spine, maroon Price £2.25, post & pkg 50p
With no title on spine, green Price £2.25, post & pkg 50p

Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Price £1.20, P.&P. 27p
DB6 Radio Amateur Operator’'s Handbook,
New edition in course of preparation

DB17 Understanding Television, 504 pages Price £3.95, P. & P. £1.00
DB19 Simple Short Wave Receivers Price 80p,P.&P. 27p
140 pages
STRIP-FIX PLASTIC PANEL SIGNS
Set 3: Wording — White — 6 sheets Price £1.50, P. & P. 11p
Set 4: Wording — Black — 6 sheets Price £1.50, P. & P. 11p
Set 5: Dials — 6 sheets Price £1.50, P. & P. 11p
Prices include V.A.T.

I enclose Postal Order/Chequefor . . . . inpaymentfor . . ... ... ..........
i = F, W |l R AN O ST el g 31 S P R ey s e, e e
ADDRESS

......................................... {BLOCK LETTERS PLEASE)
Postal Orders should be crossed and made payable to Data Publications Ltd.

Overseas customers please pay by International Money Order.
All publications are obtainable through your local bookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS
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Amassive new
catalogue from Maplin
that’s bigger and better
than ever before. If you
ever buy electronic
components this is the
one catalogue you must
not be without. Over

300 pages.itsa
comprehensive guide to
electronic components
with thousands of
photographs and
illustrations and page LORBREES
after page of invaluable data. § _suchas

i Resistors from 13p
We stock just about v Ay ¢ Multimeters from £4.25
every usefut component LSS S ) -_ BRI e Lieasphones Tom 349
you can think of. In fact, - Radios from £2.95

Over 300 Books

well over 5000 different 21 Different ranges

lines, many of them hard e e A
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