
An exciting hobby.... for everyone

everyday °w4

electronics
TEM

EASY

TO BUILD

PROJECTS



NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT
SOLDERING IRON OR SOLDER.

Total Building Costs

£7.23 rol:-.racas'". a44Pi'
£1 -Sip.),

(4- 8% VAT lip)

* 4 Transistor Earpiece Radio * Sig -
.al Tracer * Signal Injector * Transistor
Tester NYN-PNE * 4 Transistor Push
Pull Amplifier * 5 Transistor Push Pull Ampli-
fier * 7 Transistor Loudspeaker Radio MW/LW
* 5 Transistor Short Wave Radio * Electronic
Metronome * Electronic Noise Generator
* Batteryless Cryaml Radio * One Transistor
Radio * 2 Transistor Regenerative Radio
* 3 Transistor Regenerative Radio * Audible
Continuity Tester * Sensitive PreAmplifler.

* 24 Resistors * 21 Capacitors * 10 Transistors* loudspeaker * Earpiece * Mica Baseboard * 3 12 -
way spanned*. * 2 Volume controls * 2 Slider Switches

* 1 Toning Condenser * 3 Knobs * Ready Wound
MW/LW/SW Coils * Ferrite Rod * 61 yards of wire * I

yard of slerving, etc. *Parts price list and plans 50p (FREE with Parts).

ROAMER
TEN
with
VHF including air-
craft.10 Translators_
Latest 4" 2 watt Fer-
rite Magnet Loud-
speakers, 9 Tunable
Wavebands., MWI,
MW2, LW, OW1, SW2. SW3. Trawler Band, VHF
and Local Stations also Aircraft Band, Built in
Ferrite Rod. Aerial for MW/LW. Chrome plated 7
section Telescopic Aerial, can be angled and rotated
for peak short wave and VHF listening. Push Poll
output using 600 raw Transistors. Car Aerial and
Tape Recording Socke.ts.10 Transistors plus 3 Diodes.
Ganged Tuning. Condenser with VHF motion.
Separate coil for aircraft Band. Volume
on/off. Wave Change and tone Control. .Attrac.
tire Case in black frith silver blocking. Size

x 7" x 4". Easyto follow instrnctions and diagrams.
Parts price list and plans 30p (FREE with parte).
Total building costs £8.50 P. P. &
(Overseas P. t £1135)

P.
52p

1+ a% VAT 68p)

POCKET Now with 3" loudspeaker

FIVE
3 Tunable wavebands
M.W./L.I.V. and Trawler
Band. 7 stages. 5 tran-
sistors and 2 diode,
wiPereensitive ferrite rod
aerial. attractive Black and
Gold Case. Size 36" x 11"
x 31" approx. Plans and

parts price list 155. (Free
with parts).

Total Building Costs £2.50 1.1.
(Overseas P ill' £1 -25P) Ins. 26p

(+ 8% VAT 20p)

TRANSONA
FIVE ro°u'ds;itter
Wavebands, transistor.
and speaker as Pocket
Five. Larger Caro with
Red Speaker Grille and
Tuning Dial.\ Plans and Part. prior- list 15p (Free with parte).

Total Building Costs £2.75 PP&(Overseas P & P £1.25P) Ins. 26p
(+ 8% VAT 21p)

NEW
EVERYDAY
SERIES
Build this
exciting New
series 01 designs
E.V. 5 5 Transistors and 2 diodes. .1117.1.1"
Powered by 41 volt Battery. Ferrite rod aerial, tuning
condenser, volume control, and now with 3" loud-
speaker. Attractive case with red speaker grille. Si,
A" x 51" x 28" apPrOx.
Parts price list and Plans 15p. Free with parts.
Total Building Costs i2-95

p(Overseas P & P £12511) Ins. SO

(4- 8% VAT 23p)
E.V. 6 Case and looks as above. 6 Transistors and
3 diodes. Powered by 9 volt battery.Ferrite rod aerial, 3"
loudspeaker, etc., 3fW/LW coverage. Push Pull output.
Parte price list and Plans 15p. Free with parts.
Total Building Costs £3.60

P(Overseas P & P £1-25p) Ins. 30p
( + 5% VAT 290

E.V. 7 Case and looks as above. 7 Transistor. and
3 diodes. Six wavebanda. TriV/LW, Trawler Band.
SWE SW2, SW3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3" loud-
speaker. Parte price list and easy build plans 20p.
Free with parts.
Total Building Costs £4.08 rnsp.

(Overseas P .t E1l15)
(I. 8°;, VAT 12P)

ROAMER
EIGHT Mk 1
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW1.11W2, LW, SWL SW2,
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Chrome plated Telescopic aerial
earibe angled and rotated for peak short wave listenin!.
Push pull output using 600mW transistors. Car aerial
and Tape record sockets. Selectivity switch. k tran-
sistors plus 3 diodes. Latest 4° 2 watt Ferrite Magnet
Loud .pinkest Air spaced ganged tuning condenser
Volume/on/off, tuning. wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. Size 9 x 7 X 4in. approx. Easy to follow
Instructions and diagrams. Parts price list and plans
25p (FREE with parts).
Total Building Costs I£6.02 P P l(Overseas P. & P. £1.85) 0 w ns. ip

(4- 8% VAT 56p)

NEW
ROAMER
NINE
WITH
V.H.F.
INCLUD-
ING
AIRCRAFT
Nine Transistors,
9 Tunable wave-
bands as Roamer
Ten, built in
ferrite rod aerial for MW/LW- Retractable chrome
plated telescopic aerial for VICIP and SW. Push Pull
output using 600 sew tranaistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section,
separate coil for aircraft. Moving coil loudspeaker,
volume ON/OFP and wavechange control Attractive
all white ease with red grille and carrying strap.
Size 91" x 7^ x 21" approx. Parts Price list and
Plane 30p (FREE with parts)
Total Building Costs £6.95 r P

(Oversew P & P fl85p) ns. 44p.
(4. 8% VAT 55P)

Bold Radios
Amplifiers, etr.

from easy stage
diagrams. Five

units inducting
master unit
to construct

Components include:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Fine 3^ Tone Moving Coll Speaker: Terminal
Strip: Ferrite Rod Aerial: Battery Clips: 4 Tag Boards:
10 Transistors: 4 Diodes: Resistors: Capacitors:
Throe*" Knobs Units once constructed are detachable
from Master Unit, enabling them to be stored for
future use. Ideal for Schools, Educational Authorities
and all those interested in radio construction.
Parts price list and plans 25p (FREE with parte).

Total Building Costs £5.50 rz.
(Overseas P & P £1.85)

1+ 8% VAT 44p)

ROAMER SIX Case and Moira
ae Trans -Eight

6 Tunable Wavebands: ME'. LW, SW1, SW2, SW3,
Trawler band plus an Extra Medium waveband for
easier tuning of Luxembourg etc. Sensitive ferrite rod
aerial and telescopic aerial for Short Waves. Sin.
Speaker. 8 stages -6 transistors and 2 diodes. Attrac-
tive black ease with red grille, dial and black knobs
with polished metal inserts. Size 9 x 51 x 21in.
approx. Flans and parts price list 25p (FREE with
parts).

Total Building Costs £3.98 Tat,
(Overseas & P. £1-95)

4. 6% VAT 32p)

TRANS EIGHT
5 TRANSISTORS and 3 DIODES

6 Tunable Wavebands; MW,stilt SW.I. SW3 and Trawler
Band_ Sensitive ferrite rod aerial
for M.W. and L.W. Telescopic
aerial for Short Waves. 3in.
Speaker. 8 improved type trans -
/saws pins 3 diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size 9 x 54 x 211n. approx. Push p
.=put- Battery economiser switch for extended battery life. Ample power to

a UM,' speaker. Parts price list and plans 25p (FREE with parts).

Total Building Costs 24
(Overseas P & £1 2.5) 48

1- V.A.T. :MO

P P
Ins. 53P

 Cali era aid
Op

e entrance "Lavells" Shop
n 10-1, 2.30-4.30 Mon. -Fri. -9-12 Sat.

I

(Dept. E.E.10.)j

RADIO EXCHANGE CO
61a HIGH STREET, BEDF
Reg. no. 788372

I enclo e for

RD, MK40 ISA Tel. 0234 52307

Name

Address



HOME RADIO (Components) LTD Dept EE, 234-240 London Road. Mitcham.CR43HD. Phone 01-648 8422

240 pages
Over 6.000 items

Nearly 2,000 pictures

55p plus 22p POSTING
AND

Send off the coupon today. It's
your first step to solving your
component buying problems.

The price
C7n7cPto°Pla :71.w.,ecr-ers

Over the years we've turned out lots of 'silly' advertise-
ments, using cartoon characters, tongue-in-cheek copy
and a joke or two here and there. Over the years we've also
turned out lots of serious adverts-packed with facts and
figures, illustrating typical components, giving details of
our catalogue and the service we offer. Some folk like one
kind of ad., some like the other. But whether you like the
silly or the serious we hope we've put over the fact that we
are a family firm with a 'human' outlook and a staff who
share your, enthusiasm for the world of electronics. We
hope too that we've made it obvious that we go out of our
way to help you to obtain your components with a minimum
of fuss, expense and delay.
The basis of our business is our famous catalogue. Of
course, we're always delighted to see customers who can
call on us. But if Mitcham is not up your street, with our
catalogue in your lap you can order all you need from the
comfort of your arm chair.
Incidentally, the catalogue contains 10 free vouchers, each
worth 5 pence when used against orders, so you soon get
most of the price of the catalogue back! To get your cata-
logue, use the coupon below enclosing remittance for 77
pence.

Name

Address

I

IL

HOME RADIO (Components)LTD. (Regn. No. London 912966)
Dept. EE,234-240 London Road, Mitcham CR4 3HD

Everyday Electronics, October 1974 529



BRAND NEW FULLY GUARANTEED DEVICES
Type Price. Type Price Type Price Type Price

1.0107 0.22 AD162 0.39 BC149 0.18 213124 0.76
AC113 0.20 AD161 di 330150 0.20 213131 0.55
AC115 0.22 41)102(11) 75 SC151 0.22 212132 0-66
1.01172 0-82 ADT140 0.55 2C152 0.19 21)133 0.72
AC122 0.13 AF114 0.27 20153 0.31 213125 0-44
ACI25 0.19 AF115 0.27 2C154 0.28 21036 0.44
AC126 0.19 A1118 0-27 BC157 0.20 213137 0-50
AC127 0-20 AF117 0.27 2C558 0.13 213138 0.55
AC128 0.20 A1118 0-39 80109 0.13 213139 0-61
AC132 0.16 1.2124 0.33 2C160 0.50 2D140 0.66
AC134 0.18 AF122 0.33 BC161 0.55 213155 0.88
AC137 0.16 1..2126 0-31 110167 0.13 213175 0-66
AC141 0.20 A F127 0.81 20168 0.13 213176 0.66
AC14IK 0-32 11139 0.83 BC169 0.13 273177 0-72
AC142 0.30 A2178 0.55 BC170 0.18 213178 0.72
1.01425 0.28 AP179 0.55 18C171 0.16 mams 0-77
.40151 0.17 A2120 0.55 BC172 0.16 111)180 0.77
.40154 0.22 AF181 0.55 20173 0.16 21)185 0.72
AC155 0.22 1.1186 0.55 BC174 0.16 22)186 0.72
AC156 0.22 1.2229 0.41 BC175 0.24 103167 0.77
AC157 0.27 AL102 0.72 20177 0.21 21)188 0.77
1.0165 0.22 AL103 0.72 2C178 0.21 22)189 0-88
AC166 0-22 A6226 0-28 20179 0-21 213190 0.83
AC167 0.22 A8227 0.83 20180 0.27 10)195 0.94
1.0168 0.27 1.8128 0.28 80181 0.27 111)196 0-94
AC169 0.16 A6229 0.28 BC182 0.16 1110197 0.99
AC176 0.22 ABY50 0.28 841822 0.18 130198 0.99
AC177 0.27 AS251 0-28 20183 0.16 103199 11.05
1.0178 0-81 A8252 0.28 80183L 0.18 BD200 11-05
AC179 0.31 AS254 0.28 20184 0.22 BD205 0.88
AC180 0-22 1.2255 0.28 1101842 0-22 27)206 0.88
1.018011 0.32 1.82156 0.28 BC186 0.31 81)207 11.05
AC181 0.22 1.e157 0.28 BC187 0.81 81)208 81.06
AC1812 0.82 A2258 0.28 BC207 0.12 22)220 21.10
1.0187 0.24 A8273 0.28 80208 0.12 112115 0.27
AC1872 0.25 A8221 0.44 BC209 0.13 182117 0.50
AC188 0.24 BC167 0.14 202122 0.14 22118 0.77
ACIMIC 0.25 BC108 0.14 202132 0.14 21119 0.77
ACY17 0.28 BC109 0.15 202142 0-18 182121 0.50
ACY18 0.22 60113 0-11 BC225 0.28 BF123 0.55
ACY19 0.22 20114 0.17 2c226 0.29 BP125 0.50
ACY20 0.22 BC115 0-17 BC301 0.30 BP127 0-55
1.0121 0.22 BC116 0.17 20302 0-27 11152 0.61
ACY22 0.18 BC117 0.20 BC303 0.35 111152 0-50
ACY27 0.20 110118 0-11 60304 0.40 21164 0.50
1.crr28 0-21 BC119 0.33 BC440 0.24 31155 0-77
ACY29 0.29 BC120 0-88 20460 0.40 22156 0.53
ACYN 0.31 BC125 0.18 2CY30 0.27 BMW 0.81
1.0231 0.31 80126 0.20 1)0/31 0.29 22158 0.61
1.0T34 0.23 110132 0.18 8024 0.32 22159 0.68
A0285 0.23 BC134 0.20 20233 0.24 22160 0.44
1.0236 0.31 BC135 0.13 30734 0.28 82162 0.44
AC240 0-19 BC136 0.17 BC/70 0.16 BF168 0.44
ACY41 0.20 BC137 0-17 330171 0.22 21164 0.44
1.0744 0.49 BC139 0.44 20172 0.16 21165 0.44ADM 0.42 80140 0-83 BC210 0.22 B2167 0.24
32140 0-63 20141 0.82 130211 0.28 22173 0.24

AJ)142 0.52 13C142 0.83 B0212 0.28 111'176 0.38
B0143 0.38 20)113 0-68 /32177 0.39313143 0-42 330145 0-50 81416 0.88 21178 0.33

1.1)149 0.55 80147 0.11 21)121 0.66 81179 0-33
AD161 0-39 80148 0.11 21023 0-72 22180 0.33

Type Price
B1181 0.33
BF182 0-44
21183 0.44
22184 0.28
2F185 0-83
22187 0.30
21088 0.0
21194 0-13
2F195 0-18
21196 0.16
21197 0-16
21200 11-150
22222 £1. 05
18F257 0-50
BF258 0.66
21259 0-94
61262 0.61
BF263 0-61
21270 0.39
21271 0-33
21272 0.88
21273 0.39
B1274 0.39
BFW10 0.66
BFX29 0.30
81X84 0.24
21285 0.33
BFX86 0.24
131187 0-27
BFX88 0.24
21250 0.22
21251 0.22
21252 0-22
111753 0.19
28219 0.17
28220 0-17
28125 0.17
28226 0.17
28227 0.17
28228 0-17
28129 0.17
28138 0.20
28139 0.20
23240 0.31
28241 0.31
28195 0-14
28195A 0.14
Bul05 12.20
C11.12. 0-55
C400 0.33
0407 0.28
0424 0.28
04 5 0.55
C426 0.39
0428 0.22
C441 0.33
C442 0-88
0444 0.39
CA10 0-24
MAT100 0.21
MAT101 0.22
MAT120 0-21

Type Price
3AT121 0.22
312E2955 0.95
3223055 0.82
36223440 0.55
3121102 0-48
5122104 0.41
M21005 0.41
0019 0-39
0020 0.70
0022 0.52
0023 0-54
0024 0.62
0025 0.42
0026 0.82
0028 0.55
0629 0.55
0035 0-48
0036 0.55
0041 0.22
0042 0.27
0044 0.17
0045 0.14
0070 0-11
0071 0.11
0072 0.16
0074 0-18
0073 9.17
0076 0.17
0077 0.28
°C81 0.17
°cam 0-17
0082 0.17
008213 0.17
0083 0.22
00139 0.22
00140 0-22
00169 0.28
00170 0.28
00171 0.28
00200 0.28
00201 0.31
00202 0-31
00203 0.28
00204 0.28
OC205 0-39
06309 0.44
OCP71 0.48
02212 0.48
02260 0-44
011161 0.44
220 0.55
13462 0.22
2397 0-46
ST140 0.14
82141 0.19
T1843 0.34
6146 0-30
25414 11.20
26301 0.21
20302 0.21
26303 0.21
26304 0-27

Type Price
20306 0.44
20308 0-89
20309 0.39
20339 0.22
26339A 0-18
20344 0.20
26345 0.18
26371 0.18
263712 0.12
20373 0.19
20374 0.14
26377 0.33
20378 0.18
26391 0.18
20382 0-18
26401 0.33
20414 0.33
26417 0.28
25388 0.3S
22388A 0.61
25404 0.22
25404A 0.81
210524 0.46
22527 0.54
25598 0.46
22599 0.50
214696 0.14
22697 0.15
22698 0.27
22699 0.39
25706 0.09
257064 0.10
25708 0.13
22711 0-33
25717 0-39
25718 0.27
2.27183 0-55
25726 0-31
25727 0.31
22743 0-22
25744 0.22
25914 0-16
22918 0.88
25929 0.23
25930 0-23
8111131 0-22
221132 0-24
221302 0,113
251303 0.16
251304 0.19
251305 0-19
221308 0.23
251307 0.28
221308 0.26
651309 0.26
251613 0-22
251711 0.22
951889 0.85
251890 0.50
251893 0.41
222147 0.79
252148 0.63

Type Price
222160 0-68
2112192 0.39
222193 0.39
2512194 0.N
2142217 0.24
2N22m 0.22
252219 0.22
21122.20 044
2142221'0.12
2522.22 0-22
2.22268 (141)
252369 0.16
222389A 0-16
2112411 0.27
222412 0.27
2572646 '0.52
252711 0-28
222712 0.23
252714 0.23
21.1M104 0-19
2529044 0.23
25-2905 0.23
252905A 0.23
2102906 0.17
2.)4M106A 0.20
222907 0.22
252907A 0-24
222923 0.16
252924 0-16
222925 0-16
2182926(6) 14
222926(1) 12
2112926(0) 11
252926(2) 11
25292612) -11.
253010 0.77
253011 0-16
253053 0.19
253054 0-51

Type
.AA119
AA120
AA129
A.A230
AAZ13
BA100
BA116
83126
BA148
BA154
BA155
BA156
BA173
BY100
BY101
BY105
22114
22124
BY126
BY127

Type Price
25.3055 0.55
253291 0.18
253391A 0.18
253392 0-16
253393 0.15
253394 0-16
223393 0.19
2143402 0.23
253403 0.22
253404 0.31
253405 0-46
253414 0-17-
253415 0.17
253416 0.31
2113417 0.31
223525 0.88
253614 0-74
253615 0.82
2103616 0.82
253646 0.10
2113702 0.13
253703 0.13
253704 0.14
223705 0-18
2373706 0.13
252707 0.14
2209708 0.09
253709 0.10
=43710 0.10
052711 0.10
2/48819 0-31
2145820 0-55
2r13821 0.20
21.:3823 9.21
228903 0.31
253904 0-38
253905 0.31
253906 0.30
254058 0.13

Type
2144009
221080
224061
254062
224284
224235
254236
224287
254288
2274289
254290
254291
251292
254293
255172
225294
2245457.
255458
255459
2316221
28301
28302A
28302
23303
25304
28305
28306
28307
26321
28322
233222382

28324
28325
28326
22327
23701
40361
40362

DIODES AHD RECTIFIERS
Price. Type Price Type
0.09 22128 0-17 0310
0-09 22130 0-18 0347
0-09 22133 0.23 0870
0.10 21164 0.55 0379
0.11 132X38/300.46 0481
0.11 mrzm 0-39 0,185
0.23 22211 0.33 0490
0-24 22212 0.33 0491
0.16 22213 0.28 01.9"
0.13 152716 0.44 04200
0.16 62217 0-39 01.202
0.15 131218 0.29 82)10
0.16 B2719 0.31 81319
0.17 CG62 1234
0.13 (0491 Fe4)0.08 1234.4.
0.19 00651- 12914
0.18 (0470-79)0.07 15916
0.13 045 0.39 154148
0.18 OAS chest 18021
0.17 leads 0.23 18951

Price
0.11
0.13
0.13
0.13
0.19
I -19
0.19
0.19
0.19
0-19
0.19
0.19
0.19
0.19
0.13
0.60
0.35
0.35
0-44
0.75
0.65
0.4$
0.46
0.61
0.77
0-88
0.86
0.36
0.62
0-46
0-46
0.62
0.77
0.77
0.77
0.77
0.48
0.44
0.50

Price
0.15
0-08
0.08
0.08
0.08
0.10
0.07
0.07
0.08
0-07
0.08
0.06
0.06
0.08
0.08
0.06
0.06
0.08
0.11
0.07

8L701C
027020
TAA263
TAA293
TAA360A
pA703C
11A7090
7341711
TBA800

NUMERICAL INDICATOR TUBES

LINEAR 1 -C's -FULL SPEC.
Price

Type No. 1 25 100+
E2702 507 40p 45p
72709 357 33p 307
727092 337 31p 29p
72710 457 43p 40p
72741 409 387 357
72741C 457 437 40p
727412 387 367 34p
72148P 38p 38p 34p
8L201C 59p 457 40p

50p 45p 40p
507 45p 407
8 70i) 607

11.0007 938 909
21.85 21.80 01.70

287 26p 24p
'357 337 30p
457 437 40p

11.50 - -
02116
30152 3lnitroji .. 11-50
MAN MI. 1..3.D. 7 -segment 0-12711.90
All indicators 0.9 + Decimal point.
Al) aide viewing. Full data for all
types available on request.
22414 . 11-20 each
LC. Radio Rec. incl. lull cir. data.

DTL 930 SERIES
LOGIC I.C's

Price
Type 1 25 100+
22930 157 149 13p
BP932 1117 157 ' 149
22933 167 157 14
32935 169 15p 1447
32936 167 159 14p
BP944 167 154 14p
132945 30p 28p 252
BP946 157 147 13p
332948 307 289 Ebp
BP951 7013 65p 60D
22962 151) 147 130
629093 459 43p 40p
229094 459 437 40p
BP9097 459 437 40p
BP9099 459 437 407
Devices may be mixed to qualify
for quantity price. Larger quantity
Prices on epplkation. (DTI, 930
Series only)

VOLTAGE REGULATORS
10.3 Plastic 1.5 Amps
µ4.78052.129 52 (Equiv. to

51111.52) Al 76
4.A -7812/L130 122 (Equiv. to

3283_2) 81.78
64.781511.131 151 (Equiv. to

MV.17152)

TRIPLE 66 -bit 22/74512
SHIFT REGISTER ED= 3166

Comprises three 66-1)11 2 0 sty tiamic
ablit registers 'with independent
bipeds and outputs. TTL compati-
bility and buffered clock lines to
reduce the capacitive load Pre
emoted at the clock pins. A boot-
strapped buffer eneuree atoll logic
awing at the output.

52-50 each

ALL PRICES

DUAL -IN -LOSE SOCKETS.
14 & 16 Lead Sockets for use with
00,4,1,43-LI32 IA76, TWO Ranges
1.12021380105441.A2BV7IAMV0)07%
PROF. TYPE No. 1-24 25-99 100up.
T80 14 pin type 330 504 27pT8016 367 35p 30p
LOW COST No.
BPS 14 169 149 12D
228 16 17p 159 139
BPS Sepia to 157 339 154

INCLUDE VAT.

74 Series T.T.L. I.C's
B1-2415 STILL LOWEST IN PRICE. POLL SPECIFICATION
Gi74248527WA). ALL FAMOUS DIANTIFACTUREES

Type Quantities Type Quantities
1 29 100+ 1 25 100+

Op Sp Sp p V 5 D
7400 0,18 0.17 0-16 7448 1.10 I-07 1.05
7401 0.18 0-17 0.18 7450 0.18 0.17 0.16
7402 0,18 0.17 0-18 7451 0.18 0-17 0.18
7403 0.18 0.17 0.18 7458 0.18 0.17 0.18
7404 0-18 0.17 0-16 7454 0-18 0-17 0.16
7421 0.18 0.17 0-16 7460 0.18 0.17 0.18
7406 0.39 0-34 0.31 7470 0.22 0.29 0.27
7407 0.39 0.34 0.31 7472 0.32 0.29 0.27
7408 0-25 0-24 0.23 7473 0.41 0.39 0-35
7409 0.25 0.24 0.28 7474 0-41 0-82 0.35
7410 0.18 0.17 0.16 7475 0.60 0.58 0.58
7411 0-28 0-27 0.28 7476 0.44 0.42 0.42
7412 0.30 0-29 0.28 7480 0.74 0-71 0-64
7413 0-82 0.81 9.20 7481 1.20 1.25 1.20
7416 0.40 0.39 0.88 7482 0.90 0.85 0.80
7417 0-40 0.39 0.88 7483 1.2* 1-15 1.05
7420 0.18 0-17 0.16 7184 1-10 1-05 1.00
7412 0.30 0.29 ON 7485 2.00 1.90 1.80
7423 0.40 0-29 0-38 7486 0-85 0.84 0-33
7425 0.40 0.89 0.88 7489 4-00 3.75 8.50
7426 0.40 0.88 0.86 7490 0.74 0.71 0-64
7427 0-40 0.38 0-88 7491 1.10 1.05 1-00
7428 0.45 0.42 0.40 7492 0-74 0.71 0-84
7430 0.18 0.17 0-16 7493 0-74 0.71 0-64
7432 0.40 0.38 0.36 7494 0.85 0.82 0.75
7433 0.42 0-40 0-38 7495 0-85 0-82 0.75
7437 0-45 0.42 0-40 7496 0.96 0.93 0-88
7438 0.45 0.42 0.40 74100 1.50 1.45 1.40
7440 0.18 0-17 0-16 74104 0.70 0-88 0.66
7441 0.74 0.71 0.84 74105 0.70 0.68 0.86
7442 0.74 0-71 0-84 74107 0.44 0-42 0.40
7443 1-20 1.15 1.10 74110 0.60 0.55 0.50
7444 1-20 1-15 1.10 74111 0-95 0.92 0.90
7445 1.98 1.95 1.90 74118 1.10 1.05 1.00
7446 1.20 1.15 1-10 74119 1-50 1.40 1.80
7447 1.10 1.07 1.05 74121 0.50 0.48 0.45

Type Quantities
25 100+

Sp 19
74122 0.88- 0786
74123 1.58 1.54
74141 0-85 0-82
74145 1.58 1.54
74150 2-50 2-40
74151 1.10 1.05
74153 1.20 1.10
74154 1.98 1.90
74155 1.20 1.15
74156 1.20 1-15
74157 1.20 1-15
74160 1.78 1.70
74161 1.78 1-70
74162 1.73 1.70
74163 1.78 1-70
74164 2.20 2.10
74165 2.20 2-10
74166 2.35 2.30
74174 2-00 1.95
74175 1.40 1.35
74176 1-00 1.55
74177 1.80 1-55
74180 1.80 1.55
74181 6-00 4.50
74182 1.50 1.45
74184 2.40 2.30
74190 2.15 2-10
74191 2.15 2.10
74192 2-15 2.10
74193 2.15 2.10
74194 1.90 1.80
74195 1.00 1-50
74196 1.78 1.70
74197 1.70 1-70
74198 8.45 3.35
74199 3-10 3.00

V
0-84
1.50
0-79
1-50
2-80
1.00
1.00
1-75
1.10
1-10
1.10
1.65
1-65
1.85
1-85
2.00
2.00
2-25
1-90
1.30
1-60
1.50
1.50
4.00
1.40
2.20
2-00
2.00
2.00
2-00
1.70
1.40
1.65
1.65
3-20
2.90

Devices may be mixed to qualify for quantity price. (TTL 74 series only) data ie available for the
above series of in booklet form. Price 357.
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-the lowest prices!
P.W. TELE-TENNIS

KIT OF PARTS
Including all resistors, capacitors,

semi -conductors, EC. sockets, switches
and transformer

Our Usual Price £27.50

SPECIAL OFFER
-.£23.50 iriC1.-V AT. and P.'& P.

WF1,,ylls' Ire, Dace 0; ap,,,Cd!

ED 100 NIXIE DRIVER
TRANSISTOR.
Suitable replacement for
13131 21, C 407, 2N 1893
120veb.

1 25 100 4-
0 -19 0.17 0.18

Oil. true. suitable for
Y.E. Organ. Metal TO -18
Eget. ZTX300135 each.
Any Qty.

GP 100 TOS METAL
CASE GERMANIUM
Vebo -80V. Vceo =50V.
LC. =10 amp.. Ptot=
SOW. hie -30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NET range.

1 25 100+
0.47 0.44 0.40

GP 300 TO8 METAL
CASE SILICON
Vebo =100V. Vim° -60V
LC. -16 amps. Ptot
115W. hie =20. 100ff. -
MU. Suitable replace-
ment for 2N 3055,
BDY 11 or BDY 20.

I 25 100+
0.55 0.53 0-51.

NEW 8th EDITION
260 Pages

TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistors.
Exclusive to BI -PAR.
21.86 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST,

OIL. O.P. DIODES iD

300mW 30 065
cartv(an..) 100 1-65
Sub -Min. 500 5.60
Fully Tested 1,000 990
Ideal for Organ Builders.

AD161/162
PEP

MIP COMP GERM.
TRANS. OUR LOW-
EST PRICE OF 769
PER PAIR.

LOOK FOR OUR

AUDIO &
ELECTRONIC

COMPONENTS
ADVERTISEMENTS
PRACTICAL WIRELESS

EVERYDAY
ELECTRONICS AND

RADIO CONSTRUCTOR

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-38V. 400mV (DG -7
Case) 125 ea. 1}W (Top.
Hat) 18p ea. lOW (80-10
Stud) 825 ea.

QUALITYTESTED SEMICONDUCTORS
Pak No. Price

gp

Q1 20 Red spot translator. PNP 0-55
Q2 16 White spot B.F. transistors Ph? 0.55
Q3 4 OC 77 type transistors 0.66
Q4 6 Matched transistors 0014/45/81/81D 0.66
05 4 OC 76 transiertors 0.56
Q6 5 OC 72 transistors 0.65
Q7 4 AC 128 transistors PNP high gabs 0.55
Qi3 4 AC 126 transistor. P5P 0.55
Q9 7 00 81 tyre transistors 0.55
410 7 OC 71 type transistors 0.55
Q11 2 AC 1277128 Complementary Pane

PNP/NPN 0:56
Q12 3 AP 116 type transistor. 0.65
Q13 8 AF 117 type emulators 0-56
Q14 8 00 171 H.F. type transistor, 0.55
Q16 7 252926 MI. Epoxy transistor

mixed colours 0.55
5 NPN 2 x 51.1415 3 x 81.140... - 0.55
4 M5D18 2 x MAT 100 & 2 x MAT

0
3

12
MADT'S 2 x MAT 101 & 1 x MAT

0-65

0-55
4100 44 Germanium transistors A.F 0.55
4 AC 127 NPN Germanium transistors 0.65

20 NET tramistorn A.F. R.F. coded 046
10 OA 202 Silicon diodes sub -min 0.55
8 05 81 diodes 0.56

16 15914 SUicou diodes 75 PIT 75inA 0.56
it 0595 Germanium diodes cub -min

1569 0.66
427 2 105 PIT Silicon rectifiers 119626R 0.55
Q28 2 Stheon power rectifiers BYZ 13 ... 046
Q29 4 Silicon transIstors 2 x 2106961

1 x 25697,1 x 25698 0.55
430 7 Silicon switch transistors 25706

NPN 0-56
Q31 6 Silicon switch tratudstors 224708

NPN 0.66
Q32 8 P NP Silicon transistors 2 x 251131,

1 x 2/41132 0.55
Q33 3 Silicon NPN transistors 251711 0.65
434 7 Silicon NPN ransistors 252389,

600201. (code 97) 0.55
435 3 Silicon PNP T -5. 2 x 252904 &

1 x 2N2905 0.55
Q36 7 258645 TO -18 p c 300 MHz NPN 0-55
Q37 9 253053 NPN Swoon translator. 0-56
Q38 7 NPN tramistore 8 yo 2143703, 2 x

259702 0.55

Q17
Q18

Q10

Q20
Q21
422
423
424
425
Q26

555 I.C. 75p each

MAMMOTH I.C. PACK
APPROXIMATELY 200 PIECES ASSORTED
MANUFACTURERS FALL -OUT INTE-
GRATED CIRCUITS INCLUDING LOGIC
74 SERIES LINEAR and AUDIO AMPLIFIERS
MANY CODED also SOME UNKNOWN

TYPES -YOU TO IDENTIFY
PAK NO. M.I.C. 200

PRICE £I.25 per PAK including p & p & V.A.T.

INTEGRATED CIRCUIT PAKS
Manufacturers "Fall Outs" which include Functional and Part-Fuoctional Units.
These are classed as 'out -of -spec' from the maker's very rigid specifications, but
are ideal for learning about LC's and experimental work.
Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price

VICO° -12 x 7400 0.65 U1046=0 x7448 0.56 U1090-5 x 7490 0.66
0IC01...12 x7401 0.65 132048.45 X 7448 0.66 171091 x 7491 0.55
1314302 =12 x7402 0.55 13T060=12 x7450 0.66 Uff532 -5 x 7492 0.66
171003.-12 x 7403 0.65 U1061.-12 x7451 0.66 ITI093=6 x 7493 0.55
171004-12 x 7404 0.66 01053=12 x 7453 0.65 13!094-0x 7494 0.55
UI005 12 x 7401 0.56 U1054 -12 x 7454 0-65 UIC915= 5 X 7495 0.55
131006=8 x 7406 0.65 131060=12x7460 0.55 132096=5 x 7496 0  66
132007 x 7407 0.55 131070=8 x 7470 0.66 1710100-5x74100 0.55
MC10.-12074110 0.56 01072=8x 7472 0.65 1320121=5x74121 0.55
U1020.-12 x7420 0.55 171078 -8 x 7473 0-45 2710141-5 x 74141 0-65
IIIC30=12 x7480 0.65 131074=8 x 7474 0.55 1710151 x 74151 0.65
01040-.12x7440.0.65 131076 -8 x 7476 0.56 1110164=5 X 74164 0.55
111C41 -6 x7441 0.55 171C80-15 x7480 0-56. 1320193 -6 x 74193 0.55
17IC42 -5 x 7442 0.65 UIC81 =5 x 7481 0.65 171C199=6 x74199 0.55
171043=5X 7443 0.65 .01082=6 x7482 0.55
471044.=5 x 7444 0-55 171C83 =5 x 7483 0.0 171011=25 Assorted
171046.-5 x 7445 0.55 172086-5x7486.0-66 74's 51.65
Packs cannot be split, but 25 assorted pieces (our mix) is available as PAKMb

1074 CATALOGUE
NOW READY 10p

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Money Net refund 11 not melded

Pak No. Desezttion Price
fp

U 1 120 Glass Srib-Mm. CleperalPorpose Germanium Diodes 0.155
U 2 Mixed Germanium Transistors AFJEF 0.55
U 3 75 Germanium Gold Bonded Sub -Min. like 056, 0547 ... 0-55
IT 4 Germanium Transistors like 0081. AC128 0.55
tr 5 60 200mA Sub -Min. Silicon Diode. 0.56
II 6 30 1311. Planar Trans. NPN like B81965. 25706 0-56
II 7 16 OIL Rectifiers TOP -RAT 760mA. VLTG. RANGE up to 1000 0-56
U 8 50 SD. Planar Diodes DO -7 Glass 260m5 like 0.52001202 0.55
17 9 20 Mixed Voltages. 1 Watt Zener Diodes 0-56
1310 20 B51750 charge storage Diodes DO -7 Glass 0.55
1711 PNP 811. Planer Trans TO -0 like 251152. 252904 0.55
1713 80 PNP-NPN 811. Transistors 00200 & 28 104 0-66
1314 160 Mixed Silicon and Germanium Diode. 046
1715 NPN 811. Planar Trans. TO -15 like EMI, 25597 0.55
1378 10 8 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.56
2.717 30 Germanium PNP AF Transistors TO -6 like ACT 17-22 0.66
1718 8 6 Amp Silicon Rectifiers BM,' Type up to 600 PIT 0.56
U19 SWeon 141.5 Transistors like BC108 0-56
U20 12 1.5 Amp Silicon Rectifiers Top Het up to 1000 PIT 0.55
1321 30 AF. Germanium Alloy Tramdstore 211-800 Series & 0071 0.55
U23 MADT's like MU. Series PNP Translators 0.65
U24 20 Germanium 1 Amp Rectifiers 0.75 Series up to 800 PIT 0-56
1726 25 900 MHz NPN Silicon Transistors 25709, B8127 0-66
1726 30 Past Switching Silicon Diodes like U1914 Micro -KM 0.65
1729 10 1 Amp SCR'. TO -6 ma, up to 600 PIV CB81/26-600 1.10
1782 25 Zener Diodu 400mW D0.7 case 3-18 volts mixed 0.65
1333 15 Plinths Case 1 Amp Silicon Rectifiers 1)04000 Series 0.65
1734 30 Silicon PNP Alloy Trans. TO -S B017213 28802f4 0-55
UM 25 Silicon Planar Transistors PNP TO -18 2/42906 0.55
1736 Minim Planar NPN Transistors TO -5 8E150/51/52 0.65
1737 30 Ellison Alloy Transistors 80-2 PNP 00200, 28322 0.55
U38 20 Fast Switching Silicon Trans.
1339 30 RF. Germ. PNP Transistors 251503/0 TO -5 0.65
1740 10 Duel Translators 6 lead TO -5 252060 0-55
1743 25 80. Trans. PLUM TO.18 A.F. 80113/114 0-515

1744 20 811. Tram. Plastic TO -6 13C116/116 0.55
1745 7 SA SCR. TO66 up to 660327 1.19
1746 20 Unijunction tranelstors similar to 1I843 0-66

U47 10 TO220AB plastic Mass 50V 65 11.10
1348 9 NPN 011. power traneistors like 253055 51.10
1749 12 NPN BEI. plastic power Mane- 60W like 25529415298- 51.10

Code No's. mentioned above are given an a guide to the type of device in
the pale. The devices themselves are normally unmarked.

FREE
One 55p Pak of your
own choice free with
orders veined 51 or over

CADMIUM CELLS
ORP12 48p

NEW LOW PRICED TESTED S.C.R.'s
PIT IA SA 55 55 7A 105 165 30A

TO5 1066106610641048 TO481049T048
50 0.26 0.28 0.39 0.39 0-52 0 55 0.59 1.27

100 028 0.37 0.52 0.12 0-65 0.64 0.70 1.64
200 0.39 0.41 0.64 0.54 0.63 0.67 0.83 1.76
400 0.48 0.52 0.62 0.62 0.74 0.83 1.03 1.23
600 0.59 0.63 0.75 0.75 0.85 1.07 1.38 -
800 0.70 0-77 0.88 0.88 0-99 1.32 1.65 4-40

SIL. REGIS. TESTED
PIT 200mA 750mA 15 1-55 3A 105 305

.50 005 008 1540010-05. 0-08 0-15 081 0.80
100 0.05 0.07 1N4002 0.06 0.10 0-17 0.28 0.75
-00 0.06 0.10 154003 0 07 0.12 0.22 025 1.00
400 0.08 0-15 154004 0 08 0.15 0.80 088 1.35
600 009 0.17 154005 010 0.18 0.38 046 1.90
800 0.12 0-19 1E4006 0.11 0.20 088 0.55 210

1000 0-14 0-30 1E4007 0 12 0.25 0.48 0-85 2.50
1200 - 0.86 030 0.58 0 75 8.00

DIACS
FOR USE WITH
TRIAC8.
BRIO° 0332) 059 each

10 ann. POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 99p each

TRIACS
VB0312A BA 105

TO.5 TO -66 TO -48
p Sp

100 88 56 83
200 65 66 99
400 77 83 1.21

2N3055
115 WATT OIL
POWER NPN
655 EACH

2 Amp. BRIDGE RECTS.
60 v RMS 355 each

100 v EMS 40p
200 v RMS. 455 ..
400 v RMS SOP
1,000 v EMS 55p
Sim 16 mm x 16 mm.

D1699 NPN SILICON LINEAR INTEGRATED CIRCUIT PARS
DUAL TRANSISTOR 11110709 10 x 709 .. 56
(Similar to 252060) ULIC710 7 x 710 .. 055

1 25 100+ ULIC741 7 x 741 .. 065
0- 2L10747 5 x 747 . . 0 55

0'28 0'21 13!.!0748 7 x 748 : . 0 55

Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

111-PAK
P.O. BOX 6, WARE- HERTS

Postage and packing add 15p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders below £5

Discount: L10-10%. £20-15% (except- net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include post & packing)
10E12 fW KIT: 10 of each Eli value, 22 ohms-IN, a cocci of 570 (CARBON FILM 5%), L3-65 net
10E12 -kW KIT: 10 of each Eli value. 22 ohms-I M, a total of 570 (CARBON FILM 5%), L3.85 net
25E12 OW KIT: 25 of each Eli value, 22 ohms-IN, a tonal of 1425 (CARBON FILM 5%). 68.35 net
25E12 ,W KIT: 25 of each Ell value, 22 ohms-IN, a total of 1425 (CARBON FILM 5%), 03.45 net
5 i W KIT 5 of each EI2 val JC, 10 ohms-IN, a tonal of 305 (METAL FILM 5%). L2-85 net
DUE TO CURRENT WORLD SHORTAGES, RESISTOR KITS MAY TEMPORARILY CONTAIN
WATTAGE OR VALUE SUBSTITUTIONS.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0.01AF. 0 -0 ISAF, 0.0720F, 0.0330F, 0.0470E, 3fp. 0-068AF,
0. /AF, 4(-p. 0.15uF. 0.220F, 51p. 0.33uF, 8p. 0.470F, 9p. 0.68gF, 12p. IgF,
15p. I SAF, 23p. 2.2gF, 26p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 00010E. 0.0015AF, 0.00220E, 0-00330F, 00047gE, 2fp. 0.0068AF, 0.01AF.
00150E, 0.0220F, 0-0330F, 34p. 0.047gF, 0.068AF, 0 IPF, 4+P. 0' 15gF.
022gE.8ip.0-33/1F,12p.0470, 14p.
160V: 0 01AF, 0 01.5gF, 0 - 022µF, 3p. 0  0470F. 0.0680F. 33p. 0  IziE, 4,p. 0-15AF,
5p. 0.220F, 51p. 0.33gF, 6,p. 0.47AF, 8 0.68PF, 12p. luF. 14p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pE) 22, 27, 33, 39, 47, 56, 68. 82, 100, 120, 150, 180, 220, 270. 330, 390, 470,
560. 680, 820, I K. I K5, 2K2, 3K3, 4K7, 6K8, (gF) 0.01, 0-015, 0-022. 0-033, 0-047,
2-4p. each. 0  I, 30V, 5p.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680. 1000, 1500, 2200, 3300,
4700. 6800,10,000, 4)p.

RESISTORS
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film. 5%.

500-999 1000-r Size mm
060 55 24x7.5
0-60 0-55 3-9x105
0-60 0.55 55x161.32I-1 3x7
1-21 0.99 4.2x10-8

W. Type Range 1-99 100-499i CF 22 -IN I 0.75i CF 22-2M2 I 0-75
-1.- CF 22-1 N I 0.75
I- ME 10-2M7 2 I -54
, MF 10-2M2 2 1.43
I MF 10-10M 3 1.98 I .81
2 MF 10 -IOM 4-5 3-52 3-08
For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE-E12 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 025W Vertical or horizontal 6p each I K, 2K2, 4K7, 10K, etc.uptolhtft
SUB -MIN 0.05W Vertical. 100 0 to 220K P. 5p each

B. H. COMPONENT FACTORS LTD.
(E.E.) 61 CHEDDINGTON ROAD, PITSTONE.
NR. LEIGHTON BUZZARD, BEDS, LU7 FAQ

Tel.: Cheddington 668446 (Std. Code 0296)
CATALOGUE No. 3-20p

Miniature Mullard Electrolytics
I .00F 63V 6-(p 680F 63V 12p
1.5AF 63V 6)p 100AF IOV 61P

100gF 25V 6,1,-p2 2pF 63V 6-p
I 00.11F 63V I4p3.3pE 63V 611, I500F 16V 6i14

4.7/11 63V EfP 150pE 63V 15p
6 8ziF 63V 6fP 220AF 6.4V ISOP
I OgF 220pF 10V 61 p
101P-
I00F
15/IF
15gF
16uF
225F
220F
320E
33gF
330F
32AF
47/(F

470F
681IF

16V 6,p
2SV
63V 6-fp
I6V 6-fp
63V 6-fp
40V 6-fp
25V Gip
63V 6-fp
10V 6-fp
I6V 6fp
40V 6 -f -p
63V 6 fis
10V 6,13
25V 6-fp
63V 8p
I6V 64p

220AF 16V 8p
220pF 63V 2Ip
3300E I6V 12p
3300F 63V 7-5p
470gF 6-4V 9p
470AF 40V 20p
680/(F I6V 15p
6800F 40`/ 25p
10000F I6V 20p
1000AF 25V 25p
15006F 6.4 I5p
15000F 16V 25p
22000F 10V 25p
3300AF 6.4 26p

VEROBOARD 0-I 0-15
2, x 5" 36p 36p
2-t- x 31" 33p 25p
3,1 x 5" 42p 42p
36 x 3-6" 36p 36p
2+ x 1" 9p 9p
2,- x 5" (Plain) - 19p
2 x 31" (PlaM) - 16p
5 x 31" (Plain) - 29p
Insertion tool 73p 73p
Track Cutter 56p 56p
Pins, Pkt. 50 2.2p 2.2p

1-65 6-6xI3
2-75 8x175

POTENTIOMETERS
Carbon Track SK 0 to 2M 0, log or Is, Single, 16fp Dual Gang 46p. Log Single with switch 26p
Slider Pots. 10K. 100K. 500K. 30min, 34p. 45mm, 47p. 60mm, 55p.

TRANSISTORS
AC127 16,p
AC 128 2p
BC107 11p
BC108 12p
BC109 13p
BCI48 12p
BC149 12p
BCI82L 12p
BC183L 12p
BC] 84L 13p

BC212L 12p
BC2I3L lip
BC2I4L 17p
0C44 18p
0071 13p
0081 Ibp
OC I70 239
TI543 33p
2N2926 1 I p
2N3702 I fp

DIODES
1N4001 E -p
1N4002741,
IN4003 9p
1N4004 9-fp
IN4005 12p
IN4006 14p
1N914 7p
IN916 7p
BA I00 10p
OAS 42p
0A47 9p
OA81 Ilp
0A200 Bp

PLUGS
DIN 2 Pin 12p

3 Pin 13p
5 Pin 180° 16p
Std. Jack 20p
2.5rem Jack 13p
Phono 6p
SOCKETS
DIN 2 Pin 10p

3 Pin 10p
5 Pin 180° 12p
Std. Jack 15p
2.5mm lack 13p
Phono 6p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(0E(V): 1/25, 2125, 4125, 4.7/10, 5/25. 8/25. 10110. 10/50, 16125,

22/63. 25/25, 25150. 32/25. 50/25, 100110, 100/25, 61p. 50/50, 8p.
100/50, 200/25, I 1p. 250)50, 18p. 500/10, I 1 p. 500125, 15p.
500/50, 18p. 1000/10, 15p. 1000)25, 22p. 1000/50, 40p. 2000/10.
20p. 1000/100 909. 2000125, 30p. 20001100, 95p. 2500(25, 38p.
2500/50. 62p. 3000/50, 80p. 5000125, 66p. 500-0150. LI  10.
HI -VOLT: 81350. 19p. 16.350. 22p. 32350, 33p. 501250. 20p
1001100, 209. /00250. 30p.
METALLISED PAPER CAPACITORS
250V: 0.05gF. 0  IgE, 6p. 0.25, 6p. 03µF. 7fp. 19E, 9p. 500V:
0-025. 0-05. 6p. 0- I. 6p. 0-25. 7,-p. 0.5. 9p. 1000V: 001, I I p.
0.022, 13p. 0.047, O. I, 15p. 0'22, 23p. 0.47, 28p.

Integrated
Circuits
AA709C 50p
gA74IC 55p
AA723C LI
ZN414 LI -32

Twin Screened Wire, Metre 12p NEW
Stereo Screened Wire, Metre

., ..,12P

CAPACITOR KITS
Connecting Wire, All colours. Metre

z1P
Please send for List-
S.A.E. Please.

List-
Neon Bulb, 90V Wire Ended 5 for 24p
Panel Neon, 240V Red, Amber. Clear 20p

Screened W re. Metre 6-fp

SOLDERING

T.A.NSFORNIE
TYPE 2INSTANT HEAT Wi I

TRIGGER SWITCH
40

yOLTS
AIC1E270

VAT PAID
P& P 33p

New surplus stock as illus-
trated. Size 7" x 4" x 3"
Smiths Time Switch with 24
hour dial which is simple to
set to switch on/'off twice per
day at any times- required.
Also fitted with two lever
switches which can be set to
operate two circuits which
can each be set to operate on
Time Switch twice per day.
all day, continouus, or off.
Mounted in robust white
plastic casing Drilled for fix-
ing on back supplied with wiring instructions. Ideal for shop
lighting and many other applications.

New surplus stock as illus-
trated. AC240 volts. Input
power 100 VA. Instant heat at
touch of trigger switch in
handle. Constructed in robust
plastic casing with work light
.n front and 4 ' x 3 core cable.

PROGRAMME
TIME SWITCHES

Designed to
switch central heating
and hot water on/o8 twice a day.
Suitable for any electrical appliance
up to 3 amps 240 volts A.C.

f5.40
VAT paid.

SAE FOR CATALOGUE WITH MANY
OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,

HOUNSLOW,
PHONE 01-570-3501.

QUALITY' STEREO SOUND

AlmcisT 12 -PRICE OFFER!
SOLENT AUDIO SYSTEM

*411 flownMADE TO SELL. AT
DOUBLE IRE PRICE

IN CABINET FORM

ouR f49-95PRICE

C, 00000
'Stereo Tuner Amplifier chassis with AM 'FM adio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and
playback facilities. Dimensions 18" x x 3,1". The very
latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £4995.
Credit Sale £5-00 deposit 9 monthly payments of £575
(Total Credit price £56-75). P. & P. £2 50. Send £7-50
today.

Chassis only available for cash at £35 00.

Full 12 months Guarantee.

CALLERS WELCOME.

Stereo headphones supplied with every order. Q

MiszEi radio E.E. 9/74. 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-886 9666/3733
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I THOUSANDS of MILES REDUCED to INCHES?
LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD! -COMPUTERISED?

TH)s- AL5ap,_cf3F,Aittt,Lit ASTRAD,, F,A0

PORTABLE RADA
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"YES, YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS"!
Think of 19.14 and what might be produced-get the ASTRAD 17 and
SEE for yourself that the Russians have done it all NOW I It's the radio
perfectionist's dream come Cruet With optional battery eliminator for
battery and mains use! Yes, OUR incredible price is only E18-99, a fraction
of today's Russian price! Compare with LSO radios! °Send quickly, test
on 7 day mail order appro. from receipt of goods-refund if not delighted.
Or call, Volume from a whisper to a roar. Wider band spread for "pin -point"
station selection. Plus "MAGIC EYE" tuning level Indicator for perfect
tuning sensitivity! Yes the Russians have surpassed themselves proving
again their ability In the field of space communications. EVERY
WAVEBAND at your fingertips, including Standard Long, Medium,
Short and Ultra Short Waves to cover the Earth during 24 hours a day.
Incl. all normal transmissions, VHF: FM/USW, AM : LW, MW, SW. gets
locally, local and new stations not yet operational, and messages from all
over the world! Expensive TURRET TUNER side control waveband
selection unit as used on expensive TVs/ Wavebands click Into pOsitIon
giving Incredible ease of station tuning! Genuine push-pull output! ONIOFF
Volume and separate Treble and Bass controls for perfection of reproduc-
tion and tenet Press button dial illumination! Take it anywhere-runs econo-
mically on standard batteries or direct through battery eliminator from 220/
240a. A.C. mains. Internal ferrite rod plus built -In "rotatable" telescopic
aerial extending to 39in approx. It's also a fabulous CAR RADIO. Can
also be used through extension amplifier, tape -recorder or public ad-
dress. SIZE 13in x 10in x akin overall approx. Magnificently designed in
highly polished cases. Made to give years of perfect Purer and
Sweeter tone than ever! U.K. service facilities and spares available for years
to come. With WRITTEN GUARANTEE. Simple instructions and circuit
diagram. PLUS earphone for personal listening. ONLY E11199 (with
Mains/Battery eliminator £2.25 ex.)! Post, etc 51p. NO MORE TO
PAY! °BUT WAIT, for 75p ex. you get the "COMPUTERISED" WORLD
TUNING GUIDE. (It enables you to zone and time in a flash for transmissions
the whole world over. Know when to tune in to U.K. when abroad. NO
MESSING! NO GUESSING!) PLUS standard "Iongilf e" batteries and
convertor plug.

TAPE
RECORDER
&PLAYER

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! Due to cu
price we cannot name makers-but rest assured you're getting one of the
Best! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest
MASTER SWITCH control) and "AUTOMATIC LEVEL CONTROL. No
fiddling with awkward tape and reels, just "slap -in" a cassette and off you
go! (takes 30. 60 or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect taping and superb reproduction!
Remote control microphone. Rapid rewind! Fast forward! Beautiful tone
from a whisper to a roar! Complete-record anywhere, indoors or out!
Runs on batteries AND 220/240v AC mains. Separate jacks for remote
control microphone, etc. Size 94 -in x 5in x 24 -in approx. Design can vary
slightly. With carry -handle, WRITTEN G'TEE and instructions. (Importers'
recommended selling price £2697) OUR PRICE 01-85, post, etc., 50p.
*Send quickly, test on 7 -day mall order approval from receipt of goods-
refund if not delighted! Or call.BONUS OFFER:-Cassette tape, standard batteries & microphone
stand, SSp. ex. ALSO available:-Super de -luxe model with VHF AM/FM
radio. (importers' recommended retail price £44!) Our fantastic price £.21-56,
post etc., 50p (standard batteries and cassette tape 45p if required). Shope,
tunities for Bargains!

ORDER BY POST TO UXBRIDGE RD. ADDRESS, OR CALL AT
EITHER STORE.CALLERS . ACCESS &BARCLAYCARDS ACCEPTED

SHOPERTUNITIES LTD.
Dept. EE/NC/23, 164 UXBRIDGE ROAD (facing Shepherd's Bush Green)
LONDON W12 SAO (Thursday 1 p.m.. Friday 7 p.m.). Also
3749 HIGH HOLBORN (opposite Chancery Lane), LONDON W.C.1.
(Thursday 7). Both stores open Mon to Sat 9 a.m. to 6 p.m.

fi
"I MADE IT MYSELF"

Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.
What a wonderful way to learn-and pave the way to a
new, better -paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy-
making things with your own
hands that you'll be proud to own!
No wonder it's so fast and easy to
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine.
you pick up the technical know '

how you need. Specially prepared
step-by-step lessons show you how .

to read circuits-assemble com-
ponents - build things - experi-
ment. You enjoy every minute of it!
You get everything you need.
Tools. Components. Even a versa- i

tile Multimeter that we teach you
how to use. All included in
the course. AT NO EXTRA
CHARGE! And this is a course
anyone can afford. (You can even
pay for it h% easy instalments)

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple easy -
to -understand language, you pick
up the secrets of radio and elec-
tronics.
You become a man who makes
things, not just another of the
millions, who don't understand.
And you could pave the way to a
great new career, to add to the
thrill and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own tran-
sistor radio. And after the course
you can go on to acquire high-
powered technical qualifications.
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 pgae book - see how
easy it is - read what
others say!
Find out more now! This is the
gateway to a thrilling new career.
or a wonderful hobby you'll enjoy
for years. Send the coupon nom
Thy.re's no obligation.

POST

TODAY FOR

FREE BOOK

1

To: ALDERMASTON COLLEGE 'BEE 28
DEPT. BEE85
READING RG7 4PF

Yes, I'd like to know more about your course. Please send
me tree details-plus your big, 76 -page nook that tells
about all your courses.

NAME

ADDRESS

BIET
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Marshall's
A. Marshall (London; Ltd. Dept. EE
42 CrIcklevvood Broadway London NW2 31-I0 Telephone 01-452 0161/2 Telex 21492
& 65 Bath Street Glasgow 02 2BX Telephone 041.3324133

Everything you need is in our
New Catalogue
available now price 20p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
9-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors
214456 0.75 2N2647 I12 2143905 0-24 ACY28 0.20 BCI69B 0-13,80132 0 50 BFYI9 0-35 MJ490 0.98
2N456A 0.75 2149042 0.55 2N3906 0-27 ACY30 0.42 BCI69C 0.13 80135 0-43.BFY20 0.50-M1491 1.38
2N457A 1.35 2N2904A 2N4036 0.63 A0142 0 -SO BC170 0.11 80136 0 49 BFY29 0.40 M1E340 0.42
2N490 3 16, 0.70 2144037 0-42 A0143 0.45 BC171 0.13 80137 0.55 arr50 0.23 MJE2955 1-12
214491 3-58 ',2N2905 0.48 2N4058 0-16 A0149V 0-06 BCI7Z 0-11 B0138 63 BFY51 0-191 M1E3055 0-68
2N492 3-9912N2905A 2144059 0-09 ADI50 0.63 BC182 0.12 BD139 0 71 BFY52 0.21 MP8111 0-32
214493 4-20, 0.50 2N4060 0-11 AD161 0.45 BCI82L 0.12 80140 871BFY53 0-16 .MP8112 0-40
214696 0.15,2142906 0-31 2N4061 0.11 A0162 0.45 5C183 0-09 130Y20 1 -OS ESFY90 0.60 MP8113 0-47
214697 0.15 2N2906A 2N4062 0-11 A0161 pr 8C183L 0-09 BFI 15 0'25 13RY39 0.48 MPFI02 0-30
214698 0-25, 0.37 2144126 0-20 A0162 1.05 BC184 0-11 8E116 0'2.3 BU104 1-421MFSA05 0-25
2N699 0.29 2N2907 0-40 2144289 0.84 AF109R 0.40 BCI84L 0.11 BF I 17 0-43 BU105 245 .MPSA06 0.26
214706 0.16 2N2907A 2144919 0-84 AFI 15 0-24 BC186 0-25 BF119 0.58 C106A 0.46: MPSA5S 0-26
2N706A 0.18 0.45 2N4920 0-99 AF116 0.25 BCI87 0-27 BF121 045 C106B 0-55 , MPSA56 0.27
2N708 0.14 2142924 0-14 2N4921 0-73 AFI 17 0-20 BC207 0.12 BF123 027 010612 0.65 NE555V 0-70
2N709 0-38 21429-26 0.11 2144922 0.B4 AF I I8 0.50 8C208 0-11 131-125 0.25 C106E 0-43 NE560 4-48
2N7 I I 0.30 2143053 0.32 2144923 0-83 AF124 0-30 8C212K 0.10 8F152 0-20 CA3020A NE561 4-48
2N718 0.21 2143054 0-60 2N5172 0.12 AF125 0.30 BC212L 0-16 BF153 0-23 1-801NE565A 4.48
2N7IBA 049 2143055 0-75 2145174 0-22 AF126 0.18 BC2I4L 0.21 BF154 0-16 CA3046 0-7010023 0-56
214720 0.93 2143390 0-26 2145175 0.26 AF127 0.28 BC237 0-09 13E158 0.22 CA3048 2.1110028 0.76
2N721 088 2N339I 0-23 2145176 0.32 AF139 039 BC238 0-09 8F159 0-27 CA3089E1.961 0C35 0.60
214914 0.33 2N3391A 2145190 0.92 AF170 0.25 BC239 0-09 BFI60 0-23 CA3090Q 10C42 0-35
214916 0.41 0-29 2145191 0.95 AFI72 0-25 B0251 0-20 8F161 0-42 4-23 0045 0.32
2N918 0.47 2N3392 0.13 2145192 1-24 AF178 0-55 BC252 0-18 8E163 0.32 CD4000 0.51 0071 0-12
214929 0.30 2143393 0.13 2145195 1-46 AF179 0-65 BC253 0.23 BF166 0.22 CD4001 0-51: 0072 0.13
2N1302 0.19 2143394 0-13 2145245 0-43 AFI80 0.50 BC257 0.09 BFI67 0-21 CD4002 0-51 0081 0.20
2N1303 0-19 2143402 0-18 2145457 0-49 AF186 0-40 BC258 0-09 BF173 0-24 CD4009 1-071 0083 0-20
2141304 0.34 2143403 0.19 2145458 0-45 AF200 0.35 BC259 0.11 8E177 0-29 CD4010 1-07 ORP 12 0.55
2N1305 0-14
2N1306 0-31

2143440 0.59
2N3441 0.97

2N5459 0-49 040
0.1840361 (1.481AF240 2:11 :C2.61

Pl;'1
0-35 CD4011 0-51. R53 1-20
0-43 CD4015 2.66 RL54 0.15

2141307 0-22 2143442 1-69 40362 0.50; AF279 0-54 BC263 0- F 80 0.35 CD4016 1-02 5C350 .68
2141 308 0.15 2143414 0.10 40363 0 611AF180 0.54 BC300 2.12 13E181 0-34 CD4017 2-66 SC36D  46
2N1309 0-36 2143415 0.10 40389 0 461AL102 0-75 BC301 0-34 8E182 0-40 CC/4020 2.96 5C400 .89
2141671 1.44 2N3416 0 -IS 40394 0-56 !AL103 0-70 BC302 0.29 8F183 0.40 CD4023 0-51 5041D -32
2N1671A 2N3417 0-21 40395 0.65 BC107 0.16 BC303 0-54 BFIB4 0-30 CD -4024 1-90 SC45D .89

I S4 2143638 0 -IS 40406 0-44 BC108 OAS BC307 0-10 8F185 0.17 004027 1.56 SC46D -96
2141671131-22 2N3638A 40407 0-331 BC109 0-19 BC307A 0.10 E.1-194 0.16 CD4028 2-34 SC.500 2-60
2N1671C 0.13 40408 0-50; BC113 0.13 BC308 0-09 BF195 0.17 004029 3-79 SC5I D 2.39

4.32 2143639 0.17 40409 0-52; BCI 15 0-15 BC308A 0-12 8F196 0-15 CD4O4t 2.11 5L414A 1-80
2N1711 0.45 2N3641 0.17 40410 0.52 ; BC116 0.15 803088 0-09 BF 197 0-15 004044 2-11 5L623 4.59
2N1907 5.50 2143702 0.11 40411 2-251 BC! I 6A 0-18 BC309 0.10 BF198 0.18 004047 1-65 TAA263 1.00
2N2102 050 2143703 012 40414 3.551130117 0.21 5C309A BFI99 0.18 CD4049 0.90 TAA350 2.10
2142147 0.70 2143704 0.14 40430 0.851 BC118 0-11 BC309B 0-10 8F200 0.40 CD4050 0-90 TAA62 I 2-03
2142148 0.94 2N3705 0.12 40583 043' BC 1 19 0.29 BC237 0-21 8F2251 0-19 LM301A 0.48 TAA66I
21421 60 0.60 2143706 0.09 40601 0.67;5C121 0-23 BC238 0-10 8E237 0-22 LM304A 2-03 I -32
2N2192 0.40 2143707 0.13 40602 0.461BC125 015 BC337 0.10 BF238 0-22 LM309K 1.8a TAD100 1.50
2N2192A 2143708 0-70 40603 0.53 BC126 0.20 BC338 0-19 8E244 0.16 LM702C 0-75 Filter 0.70

0.40 2143709 0.11 40604 0.56 80132 0.30 BCY30 0.43 BF245 0-33 LM709T099 TBA271 0.64
2142913 0.40 2N3710 0-12 40636 1-10 BC134 0.11 B0Y31 0.52 BF246 0.43 0-48 TBA64IB
2N2 193A 2143711 0.11 40669 I 00; aci3s 0-Il BCY32 I - IS BF247 0-23 8DIL 0.38 -25

0.61 2N3712 0.96 40673 0.701 BC136 0-15 BCY33 0-34 8E254 0.16 14D1L 0-33 TBA800 1.50
2142194 0.73 2143713 1.10 AC107 0.251 BC137 0 -IS BCY34 0-37 8E255 0-17 LM723C 0.75 TBA810 I -SO
2N21 94A 2N3714 1-33 ACII3 0161BC138 0.24 BCY38 0-53 BF257 0 46 LM741T099 TIL209 0.30

030 2N3715 1-50 ACI 17 0-201 BC140 0-34 5CY39 1.05 BF258 0 59 0.40 TIP29A 0-49
2N2218A 2N3716 1.80 ACI 26 0-25 BC141 0.20 BCY40 0.87 BF259 0 55 8DIL 0.48 TIP30A 0.58

0.60 214377I 2-20 AC127 0-25 BCI42 0-2.3 BCY42 0.15 BFS2IA 2.30 14D1L 0-38 TIF3 IA 0-62
2N2219 0.45 2143772 1.80 AC128 0.25 50143 0.21 BCY58 0-21 BFS28 0-92 LM747 1.00 TIP32A 0.74
2N22 19A

0.60
2N2220 0-4.4

2N3773 2-65
2N3779 3.15
2N3790 2.40

ACIS1V 0-14
AC152V 0.17
AC153 0.25

BCI45 0-21
BC147 0.12
50148 0.13

BCY59 0-22
17

BCY7 I 0-2.2

EF56 I

BFX29

0-27
0-20
030

LM7488DiL TIP33A 1-01
0,00 71P34A 1.51

LM7805 2.93 TIP35A 2.902142221 0.41 2N3791 2-35
214222 I A 2143792 2.69

AC153K 0-25
AC154 0-20

BC149 0.12
BCI53 0.18

BCY72 0.13
BCY87 3-54

BFX30
BFX44 0.25

TIP3A 3-701A4DIL0.73 TIP461A 0-79
040 2143794 0.10 AC176 0.18 8C154 0.18 BCY88 2.42 BFX63 2 48 LM7805 250 0-90TIP42A

2N2222 0.40
2N2222A

21438 I 9 0.37
2143820 0.38

AC176K 0-25
AC187K 0.23

BC157 0.14
BC158 0.13

BCY89 0.97
60115 0.75

BFX68
BFX84

030
044

0.93MC130391_26
0.60

0.50 2143823 1.42 ACIFIFIK 0-34 BC159 0.14 8D116 0.75 BFX85
0CO2P-.71920

0.12
2142368 0.31
2142369 0.37

2143900 0.21
2143901 0.32

ACYI8 0.24
ACY19 0-271BC1678

BC160 0-37
0.13

8D121 0.75 BFX87
5D123 0-32 5FX88

003038
0 25

MMCC114351 0-20
Z2Z TTT XXX 533a0q 0.15

2142369 0-41 2143903 0.24 ACY20 0.12113C168B 013 BD124 0.67 BFX89 0.45 M1480 0.90 ZTXSO2 0-17
2142546 0-77 2143904 0-27 ACY21 0-26180168C 0.11 60131 0.40 BFXI8 0-35 M1481 1.14 ZTX530 0-21

Integrated Circuits TTL (SN 7400 Series)
SN7400 16151' SN7410 top 5N7437 359 SN7454 16p SN7484 95p SN74107 43p S1474154 1.66 SN74176 1.74
5147401 169 SN74I I 3.59 SN7438 35p SN7460 16p SN7485 1 58 SN74 I 18 1.01174155 1.55 SN74180 1.44
S147401A14 SN7412 28p SN7440 16p SN7470 30p SN7486 45p SN741 19 1.92 51474157 1-00 51474181 3-18

38p 5147413 509 SN7441 859 SN7472 38p SN7490 65p SN74121 57p!SN74160 1-58 51474190 I -95
5N7402 16p SN7416 45p SN7442 859 SN7473 44p SN7491 1.10 SN74122 EOpiSt474161 I58 SN74191 1 95
SN7403 16p SN7417 30p SN7445 I 59 SN7474 48p SN7492 75p SN74123 729 :SN74162 1-58 SN74192 2-05
SN7404 24p SN7420 169 SN7446 2-00 SN7475 SOp SN7493 65p 51474141 I -00!SN74164 2-01 SN74193 2-30
SN7405 24p
SN7406 45p

SN7423 379
SN7425 37p

SN7447 1-30
5147448 1-50

SN7476 459
5N7480 75p

5147493 65p SN74145
SN7494 85 1-44 SN74165 2.01 SN74196 1-58

SN7407 45p SN7427 45p SN7450 16p SN7481 1-23 SN7495 8.0P SN74150 -44-S1474167 4.10 SN74197 1.58
SN7408 23p SN7430 169 SN7451 169 5N7482 87p SN7496 I 00 51474151 1-10iSN74174 I 00:SN74198 316
5147409 33p 5147452 45p 5147453 16p SN7483 1 10 51474100 2 16 SN74153 1-001SN74175 I29'SN74199 2.88

Diodes & Rectifiers Bridge Rectifiers
P1V 50 100 200 400 600 800 1000 Plastic IA 2A 4A 6A
1.5 0.08 0.09 010 011 0.12 0-15 0-20 50 0-24 0-32 0-60 0.62

3 0 -IS 0-17 0-20 0-22 0-25 0-27 0-20 100 0-36 0-37 0 70 0.75
10 - 0.35 0.40 0.47 0.56 - 200 0-30 0.41 0.75 0-80
35 0-84 0.92 1-I8 2-15 2.52 3-05 4720 400 0-36 0-45 0.85 1.10

Cathode Stud only IN3766 (35 A 800pv) £3-65.1N3768 (35 A I000pv) L4-20
600 0.40 0-52 0-95 1 25

IN34A 0.10'. BAI 10 0-25 BY100 0.15 8YZI2 0-30 0A81 0-08 Metal-
IN9 /4 0.07 BA115 0-07 BY126 0-15 i 0A9 0-10 0A85 0.10 Professional quality
1N916 0.07 BAI4I 0.17 BY127 0-174-1 0A10 0-20 0A90 0-07 5A ISA 25A 50A
AA! 19 0.07 BA142 0.17 137140 1.00 0A47 0.074- 0A91 0-07 50 1-22 2.64 1.36 12-30
AA129 0 -IS BA 144 0.12 BY237 0.12S OA70 0-075 0A95 0.07 100 2-24 3.00 3.60 12-36
SA100 0 -IS BA 145 0-17 BYZIO 0.35 0A73 0.10 0A2.00 0-07 200 2.82 3-78 4-32 14-40
5A102 0-25 5A154 0.12 1 BYZII 0-32 0A79 0.07 OA202 0.10 400 3-72 4-2D 5.40 16-38

Teletennis
Played your own
TV. S.A.E.n for details -as described
In P.W. July 1974 -Special
Discounts!
Liquid Crystals -113-00
Ex stock S.A.E. for details of
CMOS battery operated clock
kit using LCD's

Scorpio Car Ignition Kit -
Eli -SO VAT
BSTBO246 £1-05 T'former E2-75
11440V L1-10 Minitron LI 55
DL707 1235 or 4 for £8.00

P.C. Marker Pen Dale 13PC
Price 87p Zeners 400MW llp
IW 17p 3 -3V -4V

Heatsinks-Redpoint

TO5 6p T018 7p
6W1 undrilled LI 00
4W4 4^x4" drilled 2xTO3

80p
2W1 2"x4'
4W1 4"x4" tumnsl= /g:

Resistors Tant Beads
W Tol Price Value

5% I P -1135 149
5% 1-59 .22/35 14p
5% 2p .47/35 149

I 10% 2 Sp 2-2135 14P
2 10% 69 4-7/35 189

28 5% 7p 10/16V 18p

5 5% 9p 4716-3V lOp
10 5% 109 100,I3V 20p

Veroboard Copper Plain
1 -15 -1  15

2101 28p 20p - 14p
2}x5 30p 30p - 149
35034 30p 30p -

34p 359 - 24p
2;-x17 LI 21 959 76P 49P
Pins x 36 24p 24p

x 200 89p 92p
Trade and Retail Supplied

Potentionmeters
Linear or Log

Single Double
Rotary Pots 18p 45p
Rotary Switched 28p
Sliders 50p 80p

Full range of Capacitors
stocked. See catalogue for
details

Presets Horizontal or Vertical
.1W 6p .2W 6p -3W 6p

Construction Kits
AV7 Aerial Amps 62.04
u H570 Transmitter £2-74
MUE7 Receiver for above £3.22
EWI8 Electronics dice E653
EVV20 Electro. Dico +Sen. £779

Mail Order
VAT all prices exclusive
p&p 15p
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RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are:
2 track record playback heads 60p each.
4 track record Playback heads 72p each.
Erase Made arc also available iseparatelyi
2 track .32p; 4 track 55p.
MV metal mounting shields 39p each.
2 track -heads already fixed 'on heavy mounting
oats sheet '

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

maximum. Full power at all
speeds by finger-tip control.

Kit includes all parts, case,
everything and full instruc-

tions. S1.95 plus lip post and
insurance. Made up model also

as asiabie. a 95 Plus 25P Pest & p.
TIME SWITCH
Smith's mains driven clock with
15 amp switch, also notes
showing how you can wake up
with music playing, kettle
boiling or come home to a warn.
house, warn off burglars, keep
Pets warm, halve your heating
bills, etc. E1.95.
EXPERIMENTER PRINTED
CIRCUIT KIT BUILD 60
INTERESTING PROJECTS
CONTENTS : (1) 2 Copper Laminate Boards 41in-
X "yin. (1) 1 Board for Matchbox Reins,. (3) 1
Board for Wrist -watch Radio, etc. (4) Resist.
(5) Resist Solvesit. (6) Etchant. (7) Cleanser/
Degreaser. (8) 16 -page Booklet Printed Circuits
for Amateurs. (9) 2 Miniature Radio Dials SW>
MIV/LW. Also free with each kit. (10) Essential
Design Data Circuits, Chassis Plans, etc. for 50
TRANSISTORISED PROIPA7TS. Circuits to
suit sysreorie's rsinirstiesit. Priee £1. pest paid.

CONTROL
DRILL

SPEEDS

TELESCOPIC AERIAL
for portable. car radio or

47in. Hole in bottom for 6BA screw.
nix sections, extends from 74 to

transmitter. Chrome plated -

42p. KNUCKLED MO DEL FOR F.Al. 555
EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchena, bath-
rooms, factories; changing
rooms, etc., it's no quiet it can
hardly be heard. Compact, or
casing with sr tan blades.
Kit comprises motor, fan
blades, sheet steel casing. pull
switch. mains connector, and
fixing brackets. £2-75 ÷ 20p,
r r

FOR r,

ELECTRIC MOTORS
powerful battTv 1504 t.r1 a. 11,4 Ill raving cars

and power models. Output and types vary to
make them suitable for hundreds of different
projects -tools, toys. models, etc. All brand new,
reversible and for 1} to 12v. Bats., wiring dia-
grams Included. Post and VAT 30p.

FREE Details Of how to make
miniature power station.

HI.Q TUNER COMPONENTS
For experimenting with the 7.1'7414.
KIT NO. 1. Plessey Miniature Tuning Condenser
with built-in LW switch and Sin ferrite slab and
h. wound. MW coil. 72p.
KIT NO. 2. Air spaces tuning condenser bin.
ferrite rod lite wound MW and LW coils. 94p.
KIT NO. 3. Air" spaced TC with slow motion
drive Sim ferrite rod, with lite wound LW and
MW coils, £1'10.
KIT NO. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, 50p.

INTEGRATED CIRCUIT BARGAIN
A parcel of Integrated 'circuits made by the famous Plessey Company. A once-
haseslifetinte offer of Ilicro-electronic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not
sub standard or seconds. 4 of the ICs are single silicon chip GP amplifiers.
The 5th is a monolithic NPN matched pair. Regular price of parcel well over £5.
Full circuit details of the ICs are included and in addition you wilt receive a -list
of many.diftsrunt ICs available at bargain prices 25p upwards with circuits and
technical data of each. Complete parcel only LL post paid.
DON'T MISS THIS TERRIFIC BARGAIN.

THYRISTOR LIGHT DIMMER
For any lamp up to 1k -sr Mounted -on switch plate to fit it,
Place -of standar:I switch. Virtually no radio interference
Prier £295, plus 20p post and insurance. Industrial modis
5A £3.30. Not on plate.

MULLARD UNILEX STEREO SYSTEM
There Is no doubt that It la a good
system, we believe that for the money
It is without Comparitien. We demon-
etrate gladly at our Tamworth Rdied
depot. Priess of the individual items
for this: -
I Unites Amplifier Ref. EP.9000 21 6 0
1 railer Pre -Amp Rel. EP.9001 11.819
1 VbIlex Power Unit Rel. F.P.9002 22-20
1 Control panel kit with spun aluminium
faced knobs 13330 Or the complete outfit -111-30 post, pa,. leer of
15 ohm speakers made by E.M.L are also available if required, £380
the pair. No extra postage if ordered with the above, otherwise add sip

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 5 13 amp sockets in metal box to take

1....1"1, ir.OgN and oneiff switch with neon warninglight. Supplied
complete with 6 feet of RM.:Cable Wired up ready to work. 22-75 plus 25p P. & P.

THIS MONTH'S SNIP =
Latest ESE Record Changer with ceramic Stern,
Cartridge 26-95 and if purchased at the same time teak
veneered .00dell plinth and Perspex cover for only
S4-00 instead of 04-93. P. & P. ti on one or both item,

RADIO STETHOSCOPE
Easiest way to fault find- traces signal from aerial to
speaker --when signal stops you found the Wet.
Use It on Radio. TV, amplifier, anything-complets
kit comprises two special transistors
snit all parts including and
crystal earpiece. £2' 20 twin stethceset
instead of earpiece 133p extra post and
ins. 2op

SWITCH TRIGGER MATS
so thin is undetectable under carpet but will switch on

slightest Pressure. For burglar alarms, shop doors,
'-Sr. 24in x )Ain 2149. 13in x 10in 2111.

SHORTWAVE CRYSTAL SET
tothough this Ines no battery it gives really airmen,.
results. You will receive an amazing assortment ..T
stations over the 19.25.31a9 & 49 metre bands. ED
-.stains chassis front panel and all the parts. II:5

-I al serplions 330.

THE TWENTYLITE
polymer sled, and finished white
enamel. Zit. wish]. flied kitelien, "ea

1.11101,cent lic111 oohs with

bedroom, halle ay, isseiti, lift. etc.. t.
with haw muly Priv. £220 40p P. .3 P.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets sad amplifiers. Adjualable output 6v., 9v.,
12 volts for up to 5001iaA (class B working). Takes the place Of any of the fol-
lowing batteries: r1'1, PP3, PP4, PPR., PP7, PP9 and others. Kit comprises:
mains transformer rectifier, smoothing and load resistor, condensers and instruc-
tions. Real snip at only 11-10, plus 20p postage.

I CHIP RADIO
Ferranti's latest device Z11414 gives result better than superhet. Supplied
complete with technical notes and circuits. 4238 each. 10 for

LIGHT SWITCH KIT
Light switch kit. Comprises photo resistive cell, solid
stale relay, resistors mei sonilen..r. This is mains operated
and will switch up to 3.50W (11 amPs). price £1-withcir-
cuit. Much higher loads can be switched if used in con -
Junction with relay type 2117 which Is also available
price 90p with circuit.
Photo Resistive cell mounted .on switch plate with filter
and protective cover. £1 Os illustrated).
Light switch kit with this. 11-78.
Light Switch
The above kit made up ready to work and tested, 2215.

TERMS: -
Add 8% V.A.T.
Send postage where quoted -other
items, post free if order for these
items is 0.00, otherwise add 30p.

J. BULL (ELECTRICAL) LTD
(Dept. E.E.), 102/3 TAMWORTH RD.,

CROYDON CRO IXX.

MULTI -SPEED MOTOR
Six speeds are available 500. 84.
-and 1.100 r.p.M.-and 8,000, 12,0oo =sir

15,500 r.p.m. Shaft is I in
diameter and approximately 1 in.
long. 230/240r. Its speed may be
further controlled with the use of
our Thryrister controller. Vert
powerful and useful motor size
aPPros- 2 in. dia. x 5 in. long=
Price 971) Plus 235 postage and 
insurance. '

MLILLARD AUDIO AMPLIFIERS
All in module form, each
_ready built complete

-

with heat- sinks and
connection tags. data
supplied.
Model 1153 500mW

power output 729
Model 1172 750mW

power output 940
Model lit 9000 4 watt

power output 2140
EP 9001 twin channel or

stereo pre amp. £1 -99
-

SPIT MOTOR
200-250V induction motor,
driving a Carter gearbox
with a output drive
shaft running at 5 revs -
p.m. Intended for roasting
chickens, also for driving
models -windmills. colour-

ed dies lighting effects. etc. 42-05 plus 201. .et
and Ins.
NUMICATOR TUBES
For digital instruments. counters, timers
clocks. etc. Iii -vac XN.3. Prke 99p each.
10 for 29.
SEALED RELAYS
620 sealed real.. Makers type ref. 6945. 'rt... are

- metal encased plug in with two -pairs changeover
consm..M. Appioe. :dee high x 1" x
We understand these are %%ensue. sealed. Two
free. availed, 6v (45 ohms coil price 41-50; 24,
(700 ohms coil) price 01-75.
STO sealed relay. -kgain, type 6945, sealed metal
cast plug in but for 12v operation (170 ohms nil)
and with 2 pairs normal Opal contacts. II -25.
WALL THERMOSTATS
Wall mounting and in a: handsome plastic cases
(Cream and belg6). Adjustable by slider (lockable).
and may be set to control temperaturs.
around freezing through to 50°C. The slide
panel is engraved and indicates (frost)
(email) (very warm), etc The thermostat
will control heaters.etes tip to 15 snip a:
normal mains voltage and is Ideal for
living room, bedroom and greenhouses.
etc. 1'r -ice 51-65. Don't miss this.

20 WATT CAMPING LIGHT
Also makes good car emergency light. This uses a
standard e foot 20 watt tube and operates from
a 12v. car battery drawing approx. IA. This gives
illumination per amp/hour of battery life far ha
exce-w to filament lamps and in fact to the minia-
ture 0-13 watt catering lights often offered.
Complete unit ready to operates hi strong white
enamelled metal frame. These would normally
sell at £6, are tomer,' but slightly soiled and we
offer these at PA.50 plus 40p post and packing.
WINDSCREEN
WIPER
CONTROL
Vary speed of your
wiper to suit con-
ditions. .411 parts
and instructions to
make. 2248.
6 DIGIT COUNTER
Resettable. 440 ohm coil up
to 25 irripulses per second. .

es -equipment but guaranteed
perfect, 02-20 each.
4 digit counter as specified for
telephone charge calculator 75p.

PRESSURE SWITCH
Containing a 15 amp. change over
switch operated by a diaphragm
which in turn is operated by air
pressure through a small metal tube.
The operating pressure is adjustable
but is set to operate is approx. 10 in.
of water. These ore quite low pressure devices and
can in fact be operated simply by blowing Into
the inlet tube. Origivar use was for washing
machines to turn off water when tub has reached
correct ieeei. bat no doubt has many other
.:.pltatinn4 £1-32. each.

12 VOLT i AMP
POWER PACK
'this comprises double -
wound 230/240V mains
transformer with full wave
yes -titter and 2000 pill/di
sinnoOlinc. Price 12-20 ±
Is. & P. 10P.

Heavy Duty Mains Power. Pack: Output voltage
adjustable from 15-40V in steps -maximum
load 250W -that is from 5 amp at 40V to 15 amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop us.. Output
volts.ge adjustment is -eery quick -simply inter-
change push on leads. Silicon rectifiers and
smoothing by 3.000mP. Price L6.31 plus 65p pest.
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Trannies
4 Bush House
Harlow, Essex
* Price inclusive of VAT
* Retail shop open 9L5.30

Mon to Sat.
* Post & Packing 15p

El BARGAIN PACKS
El 10 NPN Power transistors (like

2N3055) tested no opens no
shorts.

El 30 Plastic FET'S like 2N3819
LI/Test random test shows good
yield.

El 30 Plastic power NPN transistors
like 2N3055 untested.

El 250 mixed capacitors.
LI 500 mixed resistors.
LI 25 potentiometers.

* Any 5 packs E4.50 *
P. & p. 10p per pack.

We stock a large range of electronic semi-
conductors at competitive prices. Our

new '74 catalogue is now available at 20p.

Electrolytic
Capacitors
6.3 VOLT
680 Sip
150oF hip
470pF I I p
6130oF 13p
15000 18p
22001+F 18p
3300sF 26p

10 VOLT
47stE 6,p
100oF 65p
220pF 8p
330sf 10p
4700 10p
10000 I 1p
15000 20p
2200024p

16 VOLT
I5pF hip
330F 65P
150pF Sip
150pF 13p

16 VOLT
220,6 9p
68031F 17p
10000 17p
15000 2Sp
2000pF 43p

25 VOLT
10pF 6ip
22pF dip
470 &Iv
MOO Bp
1500 BP
2200 10p
470,,F 16p
680uF 20p
I 000pF 22p
2200039p
5000p F 68p

40 VOLT
6-8pF 64..p
150 grip
33,,F 6

40 VOLT
470 64.p
100pF 9p
68pF 10p
2200 lip
4700 19p
6800 25p
1000u F 25p
22000 44p

63 VOLT
10 61p

2-2PF 641,4-70 iSip
6 .8pF 64p
10pF 6-ip
221iF gip
61FlpF 10p
1000 1 I p
150pF 13p
2200F 19p
3300F 22p
4700 26p
1000p F 44P

Volume Controls
Potentiometers
Carbon track 50012 to 2.2
meg c2 Log or Linear.
Single 13p. Dual gang (stereo)
44p.
Single typo with D.P. switch
26P-

Ve
0.15 0-1matrix 0.15

matrix matrix
2-1- x 3: 17p 22p
2+ x 5 22p 24p
3} x 3?r 22p 24p
3} X 5 28p 28p
21- x 17 60p 79p
n x 17 81p E1-05
Pin insertion too: - 82p
Spot face cutter 52p .52p
Pack of 36 pins 42p 42p

20p 20p

Resistors
I watt 5% carbon I p
I watt 5% carbon 10
1 watt 10 % carbon 3' 

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01 rF, 0.0150, 0-220, 34p. 0.330, 9-0470, 0.068pF,
4p. 0- I pF. 4fp. 0. I Sof, 0.220, Sip. 0.330, 7p. 0-470, 9-1p. 0.680. 12p.
I .00, 14p. I - S5F, 22P. 2.20, 27P.
M ULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001/F, 0.00150, 0-00220, 0.0033pF, 0 -0047uF, 2ap. 0.00680
0-010. 0.0150, 0'0220. 0.0330. 34P- 0-047PF. 0 '068OF. 0110. 4}P-
0 -150 64-p. 0.220, 81p. 0-330, 12p. 0.475F, 14p.

SIPITINITIE Mk
Electronic Ignition...
Better on all points
Because you keep your points!
The SPAR KR ITE MK.2 is a full capacitive discharge electronic system.
Specifically designed to retain the points assembly with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker burn is
eliminated by reducing the current to *bout 1/50th of
norm, thus avoiding arcing. But you can still revert
to normal ignition if need be. In seconds_ If points
go (wry unlikely) you can get replacements
anywhere. All these advantages.
Fitted in 15 minutes.  Up to 20% better fuel
consumption. Instant all weather starting. Cleaner
plugs they last 5 times longer without attention.
 Faster acceleration.Faster top speeds.
Coil and battery last lon9et.*Efficient fuel
burning with lessor pollution.

The kit comprises
everything needed
Ready drilledscratch and rust resistant case.
metalwork, cables. coil connectors, printed
Circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY IT IS THE REST SYSTEM AT
ANY PRICE.

PRICES
131Y Kit Onty£10'93.no VAT and P& P
Ready Built unit/13136 incl. VAT and P & P
(Both so fit all cars with coil/distributor ignition up to
8 cylinders].
We can supply ands toe any oetra enpined vehicle (boat.
motorcycle etc/ with coif 'contact breaker ignition.
Denis on 'owes, call m and see us fora demonstration.

Order NOW
direct from: -

ELECTRONICS DESIGN ASSOCIATES
(Dept. EE,10)82 Bath Street, Walsall WS1 3DE Phone 33652

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.

MI NM= NB NI NA sit min BE Ns imo Nom me mo in En

ADDRESS Block caps please
In MI MI MI MN IM ON MI Oil NM ME ME I=

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEB 104,

P.O. Box 156, Jersey, Channel Islands.
NAME
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SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD
-

wear
Telephone
Corner

COMPLETE
TELEPHONES
Normal Household Type

EX. G.P.O. only On
OUP 45::ach

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

working order.
only 25p POST & PACKING 16p

Tested and
Guaranteed
Paks
B79 4

1,000 PIV4007

Sillamp
pl.

R
asdtiec.

dioecs. Knn

l0BSI

H35

H38

H39

H41

H63

100

30

6

2

4

Reed
Va? roch'';sp,e-le-d I P.O.r4.k 50P

type
Mixed Diodes, Germ, Knn
Gold bonded, etc. --r
Marked and Unmarked.
Short lead Transistors. Cnp
NPN Silicon Planar types
Integrated Circuits.
4 Gates BMC 962, 2 Flip 5°P
Flops BMC 945
cSoi ImPociparii transistorsr so,
2N3055 type NPN Sil. SODpower transistors, Below
spec. devices

684 4 3819 N Channel FETs 50p2N3819 in plastic case

Unmarked
Untested Paks

B1 [(I Germanium Transistors sop
"`" PNP, AF and RF

BN 150 Germanium Diodes 50pMin. glass type
B83 200 Transistors, manulactirrersCAp

relents, AF, RF, Sil. and
Germs.

100 82;00,
0A202

50p

1666 100 Sil. Diodes sub. min.
IN914 and 1N916 types 50p

H34 1 r5 Power Transistors, PNP, 50 per,pVico;

TO -3 Can.

864

H67 in 38astNc case19Channtypeel FETs 50pPli

Make a rev counter
for your car

The 'TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a linear
and accurate rev. counter for any car with
normal coil Ignition
system.

POOr each

:1:0 Re.; ,08A3181)

Ir

x 77
Intercom Telephones

II

Exactly as internal telephone systems still In
everyday use where automatic internal ex-
changes have not -yet taken over. Available In
5. 10 or 15 ways. Complete with circuits and
instructions. Price of each instrument is inde-
pendent of the number of ways. Please phone
for latest details of cable.

£250 p.p. 35p Per instrument

Extension Telephones
ideal for childrens lays 70p each P. & P. 250.

New X Hatch
Our new vastly improved Mark Two Cross

Hatch Generator is now available
Essential for alignment of colour guns on all
colour T.V. receivers. Featuring plug in IC's
and a more sensitive sync. pick-up circuit. The
case is virtually unbreakable-ideal for the en-
gineer's toolbox- only measures 3" x 51" x 3".
Ready Complete E7.95

unit kit
only

(includes p. & p. but no batteries)

L

-dniedW

LM 380
0 AUDIO IC

We have lust received a large consignment of
LM360 IC's. These are specially selected to a
higher grade and are marked with the number
SL60745.
This fantastic little 3watt audio IC only
requires two capacitors and two potentiometers
to make an amplifier with volume and tone
control. The quality is good and has to be
heard to be believed.
Our

special £1100--
complete with
data and

Price ea projects book

Po

Over 1,000,000
Transistors
in stock
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Our very popular 4p transistors
TYPE "A" PNP Silicon alloy, TO -5 can
TYPE "B" PNP Silicon, plastic encapsulation
TYPE "E" PNP Germanium AF or RF
TYPE "F" NPN Silicon plastic encapsulation
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

8
RELAYS FOR

VARIOUS TYPES Ei.00 
P8 P 27p

U
TV TunerHFUnits

Brand new by a famous
manufacturer

Data supplied £2150

111,

Plastic Power
Transistors
NOW IN
TWO
RANGES
These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully In quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.
Range 1. VCE. Mln 15. HFE Min 15.

1-12 13-25
4.0 Watt 20p 18P
90 Watt 24p 22p

Range 2. VCE. Min. 40. HFE Min 40
1-12 13-25

40 Watt 30p no
90 Watt 35p 33p
Please state NPN or PNP on order.

26-50

20p

28-50
26p
30p

High Speed Magnetic Counters 4 digit (non -
reset) 24V or 48V 4 x 1 x 1 in 33p p & p 50.

INTEGRATED CIRCUITS
We stock a large range of I.Cs at very com-
petitive prices (from 10p each). These are all
listed in our FREE Catalogue, see coupon
below.

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of length, area, volume, liquid
measure, weights etc.
Pocket Size 15p Wall Chart 180

LOW COST DUEL IN LINE I.C. SOCKETS
t4 pin typo at 15p each Now new low profile
16 pin type at 17p each i type

BOOKS
We have a large selection of Reference and
Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY, using
the coupon below. N.B. Books are void of
V.A.T.

Send for lists of publications/ /if /// MINI, II

."" z z

Our famous P1 Pak
is still leading in value

Full of Short Lead Semiconductors &Etentronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
Information an the Transistors.

Please ask for Pak P.1. only 50p

Please send me the FREE Bi-Pre-Pat Catalogue
I enclose large SAE with Sp stamp

NAME

ADDRESS

Please add current VAT rate
MINIMUM ORDER Si3p. CASH WITH ORDER

00 PLEASE. Add 15p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS

Dept.D. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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inclaiMvarriirlEar
Was £2745.

Now only 44795!
You save f1250!

An advanced 4 -function
calculator in kit form
The Cambridge kit is
the world's largest -
selling calculator kit.

It's not surprising - no other
calculator matches the
Sinclair Cambridge in
functional value for money;
and buying in kit form, you
make a substantial saving.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £12.50. For
under £15 you get the power
to handle complex calculations
in a compact, reliable
package-plus the interest
and entertainment of building
it yourself !

Truly pocket -sized
With all its calculating capability,
the Cambridge still measures just
43"x 2" x That means you can
carry the Cambridge wherever you
go without inconvenience - it fits in
your pocket with barely a bulge. it
runs on ordinary U16 -type batteries
which give weeks of normal use
before replacement.

Easy to assemble
All parts are supplied -all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.
Total cost? Just £14.95!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
it costs £21-95 - so you're saving £7 ! Of course
we'll be happy to supply you with one ready -
assembled if you prefer- it's still far and away
the best calculator value on the market.

538

Features of the Sinclair
Cambridge
*Uniquely handy package.

43" x 2" x ", weight oz.
*Standard keyboard. All you
need for complex calculations.

;; Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (-I-, - , x,

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £15.

*Calculates to 8
significant digits.

-X-Clear, bright 8 -digit
display.

-X-Operates for weeks on
._..four U16 -type batteries
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The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons,

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you just use your Sinclair Cambridge for
routine arithmetic -for shopping,
conversions, percentages, accounting,
tallying, and so on - then you'll get more
than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
how to unlockthe full potential of this
piece of electronic technology.

\

....: .. '.

M. u. .1 .,. .

...":.:"...I/ ..........,...,
 * ....

":,::.2*
i :CT. .-43 ° . . of .   . . . . . , . . d . K

.

rx ® CJ LL.., -.-.'7,:r

,.0:. -.*3.03c-Di 7:7:- -f.--
,-,,T,

How? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

min=lair
Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no:699483 England
VAT Reg. no : 213 8170 88

Why only Sinclair can make you this offer
The reasoh's simple : only Sinclair- Europe's largest electronic calculator
manufacturer- have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive -the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller.The experience gained on the Executive

has enabled us to design and produce the Cambridge at this remarkablylow price.

But that in itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've

almost certainly heard of them -the Sinclair Project 80 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Tike advantage of this money -back, no -risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'll refund your money without question. All parts are tested and checked before

despatch -and we guarantee a correctly -assembled calculator for one year.

Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £13.59 + £1.36 VAT. (Total: £14.95)
Price fully built: £19.95 + £2.00 VAT. (Total: £2195)

To: Sinclair,unRtiandgidoonniRadionics Ltd, , LA7 ndo4nRoad,

St

I

I
I

LDelete as required.

Please send me
ri a Sinclair Cambridge Calculator kit at
£13.59 £1.36 VAT (Total : £14.95)

0 a Sinclair Cambridge calculator ready
built at £19.95 + £2-00 VAT
(Total : £21.95)
*I enclose cheque for _ made
out to Sinclair Radionics Ltd, and

crossed.

*Please debit my *Barclaycard/Access
account. Account number

Name

1
I
I

I
I

Address

Menai MEM =an 1=11 MI=

PLEASE PRINJ
MO 74

IN= MEI MI= MI= NM
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MAKING MUSIC
The popularity of the electric guitar shows no

sign of waning. Even today we receive requests
for details of the EVERYDAY ELECTRONICS Beta
Guitar published two years ago.

To meet this persistent demand we now
present an entirely new model, the EVERYDAY
ELECTRONICS Delta Electric Guitar. Designed
specially for home construction this instrument
takes a novel and distinctive form. So it should
appeal to that strong individualistic streak that
most guitarists appear to possess.

The electric guitar offers the means to employ
electronics in the process of making music
thereby opening up entirely different possibili-
ties in sounds. Electronic effects units and ampli-
fying equipment that make all this possible can
also be built at home. Suitable designs appear
frequently in these pages. So there are untold
pleasures ahead for pop and traditional music
types alike who build the Delta.

BE SECURE
Electronics knows no bounds. So from the joys

of music we now turn to something completely
different; from the romantic make-believe world
of entertainment to the harsh reality of every-
day life.

Those who value their property and posses-
sions-not to mention peace of mind-over and
above the expenditure of a few pounds and a
few hours labour will look with interest into
this months' design for a Home Security System.
It has some interesting features, and the instal-

lation should not be beyond the capabilities of
the average handiman.

END OF TERM
Another Teach -In has run full course. Those

thousands of newcomers to electronics who have
diligently followed the series will have acquired
a good store of basic knowledge concerning elec-
tronic fundamentals, circuits, and devices.

They will also have acquired an assortment of
components as called -up for the Tutor Board
experiments. Many of these components can now
be put to permanent use in the building of the
Reaction Timer described in this issue. But if
practical skills are still lacking we advise waiting
until next month's feature on the art of soldering
can be studied.

MOST EXTRAORDINARY
Finally we must prepare our readers for an

odd chap who makes his bow this month. The
Prof., like all of his ilk, must be allowed his
little idiocyncrasies. But his words and actions
will offer enlightenment to many who, like his
young companion and ardent fan "Bob", have
newly embarked upon a study of electronics.

There's no telling just what Ernest Eversure
will be up to next, so be sure to follow each
episode month by month!

Because of prevailing production problems, no firm publishing date can be announced for the November issue. Readers are
advised to check regularly with their local supplier from mid -October onwards.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward * B. W. Terrell B.Sc.
ART EDITOR I. D. Pountney P. A. Loates K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

(a) I PC Magazines Limited 1974. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fullyprotected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.

We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press_
Everyday Electronics Fleetway House. Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452: Advertisements 01-534-4202.
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I

m for protection of
Ai home. Each door and window is
protected against an intruder.

THE number of burglaries increase year by
year so presumably it is only a matter of

time before there will be an attempted burglary
on your home. The chance of the burglar being
caught and the stolen goods returned are remote
and just as you will have no idea as to the
burglar's identity it is doubtful whether the local
police will have either, who, after all, are not
magicians. In any case even the event of sub-
sequent apprehension and perhaps the return
of your property may be relatively unimportant
compared to the ransacking and vandalism of
your home.

The answer then is to install burglar proofing
and stop the robbery at source. This can either
be in the form of a dog or in the form of an
electronic circuit.

The complete circuit which is capable of being
trimmed, modified or added to quite simply is
shown in Fig. 1, bearing in mind that each
system will be subject to the features of the
building in which it is to be installed and the
complexity and expense that the reader is
willing to undertake.

The main circuit is enclosed in a small wooden
box which can be placed in any suitable position,
such as the cloak cupboard.

OPERATION
Before operating ensure Si, is to TEST then

switch on at the mains. The neon should light
up and incidentally this light can be positioned
so that it is easily seen when descending the
stairs, prompting the first person who gets up
in the morning to switch off the system before
opening an outside door or window.

Should any door or window be open with Si
at test its associated microswitch will be closed

and a current, dependent on its resistor, will
show up on the meter ME1. The meter reading
indicates which specific door or window is open
and saves the problem of having to check them
all. When all are closed the meter reads zero
and Si is placed to alarm.

The system is now armed and if any door
or window is opened the associated microswitch
will close sending a pulse through Cl to the
base of TR2 operating RLA, which completes the
circuit to the alarm bell via RLA2 thus causing
it to ring. Under normal circumstances RLA
would only be energised for a second or two
dependent on the time constant of Ra, Rb, etc.,
the input resistance of TR2 and Cl. However
on initial energisation of the relay C2, which will
have been charged up to line voltage when the
system was switched on, will now be connected
up to the base of TR1 by RLA1. This is con-
nected in a Darlington configuration with TR2
and will keep RLA energised for about 15-20
minutes. The system is thus latched on, and
reclosing the door or window will have no
effect. Only by switching off the power can the
bell be stopped before the time period is up.

Let us now cover the aspect of the alarm
being armed whilst you go out shopping, on

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£6.50
excluding case
and house wiring

*Based on prices prevailing at
time of going to press
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Fig. 1 The circuit diagram of the Home Security System.

holiday, etc. First, and always first, S1 to test:
then to alarm if no meter reading. Now close
S3 which connects the positive line to the base
if TR3 which energises RLB in its emitter line.
Contacts RLB1 disconnect all microswitches and
contacts, RLB2 disconnects the neon which
extinguishes, confirming the system is disarmed.

Leave the house and open S2, situated outside.
This disconnects TR3 base de -energising RLB
and thus rearming the system. Reverse every-
thing in order to get back into the house. Note
that S2 does not necessarily have to be a con-
ventional on/off switch. It can be a plug and
socket. Removing the plug disconnects the
circuit and it would have to be a very shrewd
burglar to tie up the innocent looking socket
outside the house with your burglar system.

Note the sensitivity of S2 is effectively 3 times
normal since it is in the base circuit of TR3,
and exposure to an inclement environment and
slight corrosion will not render it unsuitable,
nor will the length of wire with its associated
resistance be detrimental. This is equally true
of the whole circuit, where under normal circum-
stances low voltage circuits and bad contacts are
unreliable as is so often experienced in bell
circuits and ordinary torches after months of
use.

INSTALLATION
Without doubt the main problem with the

installation is to get all the wiring round the
house and into the garage (or outside) neatly
and with a minimum of surface wiring. Certainly
no wire should be capable of being seen or tam-
pered with from outside.
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If you are lucky enough to have a house built
or in the process of being built the wiring can
be completed before plastering the walls. At no
time concern yourself with the lengths of low
voltage wire involved as its resistance is im-
material as already explained. After completing
the wiring make a note of where the wires are
so that when subsequently constructing built-in
furniture you can avoid putting a nail or screw
through it!

For existing houses a cavity wall is a great
help and although a lot more wire will be used
most of it can be hidden in the cavity.

First decide where the wire will come through
the wall and then drill a hole about 15mm dia-
meter. This can be accomplished by using say
a 6mm masonry drill at least 130mm long after
it has been chucked (in order to get through the
inner wall into the cavity) then continue drilling
to enlarge the initial hole. The following pre-
cautions should be observed. Unless you know
exactly where the 250 volt mains wiring runs,
drill the first 25mm or so through the plaster
gingerly and with a light pressure.

Houses more than about 5 years old invariably
have the wire encased in conduit giving the wire
reasonable protection. The conduit used upstairs
to light switches and power points go up behind
the plaster into the loft from where you can
trace its path in the wall below. Nowadays mains
wiring in the wall has little protection other
than a covering of light gauge sheet metal.
Although it is not easily drilled through particu-
larly with a masonry drill, do not apply exces-
sive pressure when using an electric drill until
you have cleared the plaster.

543



As a personal precaution ensure the electric
drill is earthed, stand on a rubber mat and use
rubber gloves. Once the hole has been drilled
make up a piece of wire in the form of a hook.
Tie a small weight to a length of string and,
from the loft; let it down the cavity by an
appropriate amount then swing it like a pendu-
lum. Meanwhile the "assistant" downstairs
pushes the hook through in the wall, hooks the
string and pulls it and its small weight through
the hole.

Attach the wire to the string in place of the
weight, thread through the hole and haul it up
the cavity to the loft. If the wire is supple enough
the string can be dispensed with and the wire

Components ....
Resistors

R1 500k0
R2 4.7kil
R3 100kQ
R4 300

Ra, Rb, Rc etc as required-see text-from
1- 8kQ to 181(1 in approximate 1.8ki2 intervals
All W ± 10% carbon
Capacitors

C1 10pF elect. 20V
C2 250pF elect. 20V
C3 250pF elect. 20V

Semiconductors
D1 -D4 0A81 or similar diodes rated at least
50V 50mA (4 off)
TR1-TR3 2N3707 silicon npn (3 off)

Switches & Relays
Sa, Sb etc miniature s.p.d.t. (or release to

make) microswitches (see text).
S1 s.p.d.t. toggle or slide switch
S2 s.p.s.t. key operated switch or may be

made from plug and socket-see text.
S3 s.p.s.t. toggle or slide switch
RLA 1000Q 12 to 18V relay with one set of

changeover and one set of normally
open contacts (see text for additional
belt)

RLB 100052 12 to 18V relay with one set of
normally open contacts and one set
of normally closed contacts.

Miscellaneous
ME1 10mA f.s.d. moving coil meter (almost

any size-see text)
WD1 alarm bell, mains operated (see text)
LP1 neon indicator bulb without series

resistor
T1 mains transformer with 12-0-12V, 50mA

secondary
FS1 500mA fuse and holder
Veroboard 11 holes by 9 strips, 0.15 inch
matrix, materials for case or ready made case
approx 150mm x 125mm x 100mm, angle
bracket for RLA, RLB, T1 and Veroboard
mounting, connecting wire, 4BA fixings. Sock-
ets for connection of microswitches-number
as required. May be any small two pole types.

SEE

SIIO1
TALK

itself, with a small weight at the end can be
dropped down the cavity and hooked. Attach a
socket to the end of the wire and fix it in place
over the hole in the wall to give a neat appear-
ance.

Alternatively drill through the wall adjacent
to and at right angles to the window. In this
case a longer hook will be required as a concrete
lintel normally extends quite a few inches either
side of the window together with its damp
course. One last point to note is that the wire
cannot be laid horizontally at low level in the

-- cavity because of the tie rods connecting the
exterior and interior walls so it ends up as a
series of loops (see Fig. 2).

The ducts in a warm air central heating
system can be useful for hiding the wiring. To
get from A to B (Fig. 3) push a wire drain clean-
ing rod (or heavy gauge wire) along the duet
then attach the wire and pull it through. To get
from A to C tie light string firmly to a child's
spring or battery driven car and send it along
the duct. It will fall down the vertical shaft to
be retrieved at C by the "assistant" who removes
the car, replaces it with the wire which is pulled
back through the ducting to A.

Another method is to take up the floor boards
at strategic points and use the drain cleaning
rod, or stiff wire, to pull the wire between the
joists (note the spaces between the joists the
run at right angle to the floor boards). Cut the
floorboards at an angle in Fig. 4 as close to
the joist as possible with a key hole saw. Before
replacing screw pieces of 2 x 1 battening to
the joists as additional support, see Fig. 4b. It
is suggested that the piece of floorboard be
screwed back into position, both for ease of sub-
sequent removal and to avoid squeaking.

To get the wire out of the house without
running it on the surface can be difficult. One
way round the problem is to drill a hole in the
wooden post of the outside door and fix in a
key operated switch. Alternatively place in posi-
tion two metal studs about 10mm apart on the
outside surface of the door joint and make and
break the circuit with a small magnet see Fig. 5.
Note S2 and S3 can be replaced by one switch
entailing a little more inconvenience, i.e., close
the switch from outside the house before switch-
ing the system on. Leave the house and open the
combined S2 and S3 to break the circuit.

As previously mentioned each opening ex-
ternal window and door must be fitted with a
microswitch to "guard" it. This is best done
with changeover switches since these are readily
available and the type required are release to
make. These switches are available in miniature
sizes (e.g. 12 x 8 x 5mm), can be fixed against
the window or door and painted to match the
decor. Once thus installed they are unobtrusive
and not easily seen by the burglar. Installation
of switches for doors and windows is shown in
Figs. 6 and 7.
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HOME
SECURITY
SYSTEM

Fig. 2 (left) Wiring of
windows and doors
through the cavity walls.
The tie rods prevent
direct connection.

TIE RODS SEEN
ENO ON

_

(a)

TO -1.17V

TO Si

MICRO
SWITCH

SWITCH
OPERATING
BRACKET

e

Fig. 3 (above) using warm -air
ducting to house the wiring

META,
STUDS

MAGNET

Fig. 5 (above) One method of arranging
S2.

Fig. 4 (left) Method of cutting and re-
placing part of a floorboard to facilitate
wiring.

Fig. 6 (left) Arrangement and wiring of the
microswitch to protect an inward opening
door.

Fig. 7 (right) Micro -switch arrangement for
a hinged window. Sliding windows can be
arranged with an operating bracket similar
to that in Fig. 6.
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HOME SECURITY SYSTEM
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Fig. 8. The construction and wiring of the Home Security System.
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CONSTRUCTION
The main circuitry for the unit can be housed

in almost any case that has.room for the relays,
switches and MEl-the size. of MEl is unimpor-
tant provided the lmA diVisions can be easily
seen so that the offending window or door may
be located. It is a good idea to make a list of
meter readings and windows/doors, etc., so that
everyone can use the unit easily, e.g., .1.mA front
door, 2mA hall window, 3mA front bay window,
etc.

The smaller components are mounted on a
piece of Veroboard as shown in Fig. 8, and this
is then mounted in the case, and wired to the
remaining components.

A socket can be provided for connecting the
external wiring and this and the sockets around
the house can be almost any small two pole
types, e.g., phono, jack, DIN. The wiring to the
mains and the alarm bell can be connected
directly into the unit and taken to the appro-
priate points.

DESIGN
Some points concerning the design may be of

interest to those who already have suitable com-
ponents to hand. First the two .relays which
should both work reliably from the same voltage
and RLA should have a coil resistance of at least
500 ohms so that its operating current will not
exhaust C2 in too short a period. The value of C2
can be altered to change the "on" time of the
alarm. Increase C2 to increase the. time and
vice versa.

The values of resistors Ra, Rb, etc., plus R1,
require some comment. The lowest micro switch
resistor must be at least ten to twenty times the
resistance of the whole wiring so as to make
the latter immaterial. If a lmA spread of read-
ing is taken to be a minimum to avoid ambiguity
of readings this allows a total of 10 different
resistors evenly distributed between minimum
and maximum (for the 10mA meter), maximum
being about 18 kilohms, which means the lowest
would need to be 1.8 kilohms and the other
resistances in 1.8 kilohm steps, some of which
would have to be made up from two resistors
in parallel or series owing to them being non -
preferred values. These values do not of course
have to be accurate and 25 per cent tolerance is
quite adequate.

Finally as there are more than 10 doors and
windows in my house some have the same resis-
tors and give the same reading but they are
grouped so that a certain reading could mean
that for instance, any one of three adjacent
windows was open. This does not detract from
its basic convenience.

Resistor RI is used simply to get rid of small
charges which may build up in Cl,. This was
found to occur without RI and could be due to
the long lengths of wire acting as an aerial.

Transistors TR2 and TR3 can be either silicon
or germanium but TR1 should be silicon for a
low Ico, which would be amplified by TR1 and
under adverse conditions could be sufficient to
energise RLA. Finally D3 and D4 are traditional
transistor protection diodes against transient
reverse voltages induced in their respective
relays when switching on and off. These can
be small signal diode types of no specific
denomination.

MODIFICATIONS
Instead of using the mains power supply two

PP9 batteries in series could be used instead or
in conjunction in case of power failure. However
if there is a power failure the bell will not ring
which means using a low voltage bell and inde-
pendent battery.

If you have a friendly neighbour, a small low
voltage bell with its own battery power could be
installed in his house connected into your system
though it may be a quick way of losing a friendly
neighbour if there are too many false trigger-
ings. Better to get him to install a burglar alarm
system and then the undertaking will be mutual.
This feature would of course entail an extra pair
of normally open contacts on RLA.

One modification installed by the author was
to place a slide switch underneath the lip of
the window sill in each bedroom, connected in
series with the adjacent microswitches (see Fig.
9). Opening this switch effectively takes the
associated micro -switches out of circuit so that
for instance, a bedroom window could be opened
at night without having to switch off the main
system. However this entails rigid discipline,
particularly where children are involved. It is
easy to forget to switch off before opening the
window, thus setting off the alarm or forgetting
to switch back on when reclosing the window,
leaving the associated micro -switch out of circuit
which would not be picked up subsequently by
the meter reading.

The system has never triggered off mys-
teriously and now my young children are used
to the simple and acceptable discipline required,
accidents are very rare and justifiable as a sub-
stitute for a periodic system check which I
forget to do anyway.
TO SW1

TO+ LINE
sC

'BEDROOM 21

WINDOW
...' MICRO SWITCHES

Rb Rd

Nye
ADDED SERIES SWITCHES
UNDER WINDOW SILL

Fig. 9 Modification
to enable windows
to be opened with
alarm on.
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ELEETH P FlIC I
THE second and last part of our look at modern

electronic timepieces.

QUARTZ CONTROLLED TUNING FORK
The Bulova Company originally marketed an

Accuquartz watch using the Beta 21 movement,
but their new thinner Accuquartz employs a
quartz oscillator to control the frequency of a
tuning fork movement. The 32,768Hz oscillator
frequency is divided by a CMOS integrated
circuit to produce pulses which operate the
34113Hz tuning fork movement. The latter
operates normal watch gearing as in the Bulova
Accutron watches.

The new Accuquartz models became available
in Europe towards the end of 1972 at prices
from £115 (stainless steel) to £.675 (gold with
a gold bracelet). A range of models is available
for both men and women, the accuracy being
quoted as 1 to 2 seconds per week.

MOTOROLA KITS
Motorola Timepiece Electronics supply kits

containing three parts to large watch manufac-
turers. Each kit contains a 32,768Hz encapsu-
lated quartz crystal, a CMOS integrated circuit
and a miniature stepping motor. The watch
manufacturer is free to choose the design of
the other parts which include the watch dial

.-COMPONENT
COIL

ASSEMBLY

BULOVA ACCUQUABTZ*MOVEMENT
(PRIME ELEMENTS)

REAR SIDE,

BATTERY COIL
ASSEMBLY

QUARTZ
CRYSTAL

FORK - CANISTER -I,

DIAL SIDE

Some of the major components of the Bulova
Accuquartz movement

BY J.B. DANCE
and hands, gearing and the power cell.

The integrated circuit divides the oscillator
frequency by a factor of 216 to produce 0 5Hz
pulses which drive the stepping motor. It con-
tains 312 transistors on a chip 2mm square in
a 5 x 6-25 x 7mm ceramic package and requires
a current of about 511.A. The output pulses cause
the motor to rotate through 180 ,.degrees once
per second and this can be used to make the
second hand of a watch jump forward at this
frequency.

THE ASTROQUARTZ
A watch for men known as the Astroquartz

is produced by the Junghans Company of
Schramberg, Germany. It employs a 32,768Hz
quartz oscillator, the quartz crystal itself being
shaped rather like a tuning fork with two
prongs:

The oscillator frequency is divided by an
integrated circuit containing over 200 circuit
elements on a 1 - 6 x 2 -1mm chip which con-
sumes about 8/2A at 1 3V. The circuit produces
output pulses at a frequency of 1Hz. These
pulses drive an electromagnetic vibrator which
moves the centre second hand twice per second.

The total current consumption is about 14i.LA
from the 1- 3V 150mA-hour battery. Tempera-
ture changes in the 20 degrees C to 30 degrees C
region cause timing errors of less than 0 1
second per day.

THE MEGAQUARTZ
The Omega Division of SSIH (Societe Suisse

pour l'Industrie Horlogere) in collaboration with
the Batelle Institute has developed a model
which is claimed to be the most accurate wrist-
watch yet designed. The accuracy is about 1
second per month. This watch, which is known
as the Megaquartz 2400, is in production and is
expected to be available at prices from about
£425.
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The interior of the Junghans Astroquartz.

The Megaquartz watch employs an AT cut
quartz crystal operating in a shear mode at the
very high frequency of 2,359,296Hz. A CMOS
integrated circuit manufactured by the Intersil
Company is used as an analogue divider to
reduce the frequency to 1Hz. It employs about
400 transistors on a chip 4mm2 in area. The
output pulses drive a step-by-step percussion
motor.

This watch is constructed in modular form
for convenience in manufacture and servicing.

QUARTZ DIGITAL WATCHES
Quartz controlled watches with a digital

display have recently appeared on the market.
They employ no moving parts whatsoever and
provide an accuracy which is usually about one
minute per year. Up to the present time two
forms of digital display have been used in wrist-
watches, namely electroluminescent diodes and

trf

A much magnified view of the integrated circuit
employed in the Junghans Astroquartz.

Everyday Electronics, October 1974

liquid crystal displays. The choice of display is
determined largely by the power required to
operate it.

The Omega Time Computer watch employs
gallium arseno - phosphide electroluminescent
diodes to provide a display in red digits. This
watch is expected to be available in the UK at
around £300. A similar watch known as the
Pulsar is available from the Hamilton Company
in the USA (but not in Europe).

A 32,768Hz quartz oscillator is employed in
these watches with a CMOS integrated circuit
manufactured by the Intersil Company contain-
ing 1,238 transistors on a 3.8 x 3.11mm chip.

A button must be pressed when one wishes
to read the time from one of these watches. The
hours and minutes are then displayed for 1.25
seconds, but if the button is held down, the

The Omega Time Computer.

seconds are displayed until it is released. The
watches are powered by two silver oxide cells
which have a life of at least a year provided
that the average number of readouts does not
exceed about 25 per day. These watches can
withstand shocks of 2,500g and have a scratch -
proof face of synthetic ruby.

Electroluminescent diodes have the advantage
that they have been well tested and should have
a very long life. In addition, they are easy to
read in low ambient lighting or even in complete
darkness. Their main disadvantage is that the
current taken by the display is too great to
enable the time to be continuously displayed.

The ambient light intensity is automatically
measured and the brilliance of the display is
adjusted accordingly to minimise current con-
sumption at low levels of ambient lighting.
Nevertheless, the watches may have to be
shaded with the hand in conditions of bright
sunlight.
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LIQUID CRYSTAL
A liquid crystal system does not emit light,

but merely reflects different fractions of the
incident light from different parts of the display.
The current required is therefore extremely low
( typically about allA at 15V). Such watches can
display the time continuously. In contrast to
diode displays, liquid crystal watches cannot be
seen in the dark; indeed, a moderately high
ambient light intensity is desirable.

There is still some doubt about the life of
liquid crystal displays, but most manufacturers
seem to be offering guarantees of some years.
Any failure manifests itself as a gradual deteri-
oration in the clarity of the display, but some
types may have an indefinite life.

The liquid crystal display is formed by apply-
ing an electric field across a suitable nematic
chemical. The field is applied by suitable seg-
mented electrodes so that it is in the shape of
the digits to be indicated. As the crystals come
into alignment, they reflect back the incident
light.

TRANSPARENT
ELECTRODE

HARDENED TOP GLASS

111 .

ELE
YOUA--/.-7:?-V-=;',--7'.."./,-

.
,

-=_.=s/7,./-4-/..,,

ELECTRODE TRANSPARENT
MIRROR LIQUID CRYSTAL

OPAQUE WHITE
LIQUID CRYSTAL

TRIC

Fig. 9. Basic liquid crystal reflected light readout
system.

An alternative system is shown in Fig. 9 in
which a mirror is placed behind the display so
that light is reflected back to the viewer at those
places where no field is applied. Nematic
materials cease to show liquid crystal properties
above a certain critical temperature. In the case
of one watch (manufactured by the Gruen Com-
pany) this temperature is about 55 degrees C;
a rise in temperature should cause no problems,
however, since the normal properties of the
display return on cooling.

Watches which employ a liquid crystal system
to display the hours and minutes (with a colon
flashing the seconds between the hour and
minute digits) are available from a few manu-
facturers. The Microma watch contains some
1,500 transistors on a chip 1/75 square inch in
area. At £79 (from Rastra Electronics Ltd.,
Hammersmith W6), it is one of the cheapest
quartz controlled watches which has come to the
attention of the author.
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A similar watch produced by the Optel Cor-
poration in the U.S.A. is expected to be mar-
keted by Avia (Societe de Garde -Temps) in the
U.K. in the near future. Another watch of a
similar type will soon be available from Gruen
Industries Inc. under the name Teletime (U.K.
agents: Verity Time Co. Ltd., EC1). The quartz
oscillator operates at 32,768Hz.

Another type of liquid crystal watch has been
designed by Ebauches S.A. in collaboration with
Texas Instruments. It provides a continuous
readout of the day of the month, the hours,
minutes and seconds all in the form of digits.
The watch is powered by two 1.35V mercury
cells. It is expected to be available from
Longines in the near future.

ALARM WATCHES
The watches which have been discussed so

far have employed electronics to provide greater
accuracy than a conventional watch without any
winding of a power spring. The Nepro Company
of Switzerland have employed electronics in
watches for an entirely different purpose,
namely for providing an alarm. At present this
Company offers two types of watches with an

0 10
MM

The interior quartz crystal enclosure and display
of the Ebauches S.A./Texas watch.

electronic alarm which are known as the Elevox
and the Memotron. The Elevox is especially
interesting, since the sound is produced by the
vibration of the glass of the watch.

These watches employ 1.5V cells which have
a life of about a year with normal use. Although
the current taken whilst the alarm is sounding
is only 8 to 12mA, the sound intensity is nor-
mally adequate to be heard in a busy street.

As the prices of integrated circuits fall and
the cost of labour rises still further, it seems
almost certain that a much greater proportion
of the watches produced in the world will be
electronic ones.

Finally it is interesting to note that a recent
American report on the solid state watch market
predicts that 4.78 million solid state digital
watches will be sold in 1980, a 1,600 per cent
increase on the 1973 figure.
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The Extra -
ordinar

Experi-
men

of

Proies3
Ernest

Evemure
by Ftnthony Bassett

Professor Ernest Eversure, or the Prof. as his friends ca I him,
has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to
hear of, and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett will be recounting some of the
experiments every month so why not follow the Prof's work
and learn along with young Bob, his friend.
THE Profesor was seated on a

high stool in his laboratory,
eagerly devouring a peculiar
soupy mixture from a bowl on
the nearby workbench. It was one
of his own special formulae for
healthy food; partly responsible,
so the Prof. claims, for some of
the ingenious ideas inspiring the
Professor's Extraordinary Experi-
ments!

The Prof. is a small, cheery
looking fellow; nobody seems to
know the Prof's age. He looks
quite at home amongst the masses
of amazing scientific equipment
set up all around.

Seated near the Prof. was one
of his many friends, Bob, a young
experimenter who was visiting
the laboratory. He looked sus-
piciously at the contents of the
Prof's bowl.

Suddenly the Prof. dropped his
spoon and leapt into the air with
a loud yell. His head missed the
nearest lamp by a mere fraction.
Landing safely, he grabbed Bob
by the shoulder. "I've got an
idea!" he shouted excitedly,
"Come on, let's try it!"

Hurrying along energetically,
the Prof. took the amazed Bab to
another part of the laboratory.
"It's an idea for the Musical Note

Generator circuit you were in-
vestigating." he said. Bob had
built a two -transistor circuit for
generating an audible note (a dia-
gram of his circuit is shown on
page 552).

The pitch of the note produced
by the oscillator is determined by
the control resistor VR1. Bob
wanted to build a simple key-
board or note -selector to fit in
place of VR1, and if possible to
do some simple experiments with
different ways of tuning the
circuit.

The Prof. mixed a small
quantity of very finely powdered
graphite with a small quantity of
quick -drying varnish to give a
thin dark -grey paste.

The Prof. placed this paste in
a small jar. "We are going to use
this mixture to make some very
special devices," he said, "I will
show you how to make your own
microphones, gramophone pick-
ups, and all sorts of interesting,
useful and easily -built gadgets."

"This is really exciting" said
Bob, "will it help tune my Musical
Note Generator too?"

"Aha!" said the Prof., "for that
I will show you how to make some
very special resistors!" Picking
up a hacksaw, he cut off a piece

of Paxolin about 25mm long
by 12mm wide, and drilled a small
hole near each end to fit a small
(say 6BA) nut, bolt and solder
tag. He rubbed one side of the
Paxolin with fine emery cloth or
sandpaper to remove the gloss.

While the Prof. soldered a few
inches of wire to each tag, Bob
asked, "Does this mean we can
make some of our own com-
ponents? This is something I've
wanted to try for quite a while!"

"Yes," said the Prof., "it is
quite easy to make many elec-
tronic components yourself. Even
for somebody quite new to the
subject, many of the parts you
need are easily made without
special skill or expensive equip-
ment."

Meanwhile he had assembled
the piece of Paxolin together with
the nuts, bolts, solder tags and
bits of wire.

"There is enough mixture in
this jar to make dozens of re-
sistors, and the price of this mix-
ture is only a few pence."

Dipping a small artist's paint-
brush in the graphite mixture, the
Prof. painted a small ring round
the head of each bolt so that the
mixture contacted both the ring
of the solder tag and the surface
of the paxolin where it had been
cleaned by the emery paper.

Then he painted a line about
3mm wide joining one ring to the
next. Setting the Paxolin carefully
down, he explained to Bob,
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The Prof5
Rote Generator

The musical note generator that Bob built

was that shown on this page. The basic circuit

diagram is shown in Fig. 1 and the construction

of the actual unit in Fig. 2.

The components
listed below can be pur-

chased for about £1. 50 and the complete unit

Fig. 1 The circuit diagram of

the Musical note generator.

Fig. 2. Photograph of the

construction
of the musical

note generator.

built up on a piece of paxolin or perspex using

6BA nuts, bolts and solder tags. This oscillator

can be used with the resistors that the Prof

has shown Bob how to make, they go in place

of VR1.

Components .  .
Resistors

R1 33kS2

R2 47kS2

Capacitors
C1 0.1pF
C2 0.1pF

R3 2-2k12
All PAI 10% carbon

Transistors
TR1 BC109 silicon npn

TR2 BC109 silicon npn

Miscellaneous
VR1 250K1 potentiometer

S1 s.p.s.t. toggle switch

TL1 crystal earpiece
B1 9V battery and connecting clips

Paxolin or Perspex approx.
70mm \- 70mm

3mm, 6BA nuts, bolts and solder tags, con-

necting wire
Graphite can be obtained from Chemical

Laboratory Suppliers, Engineering Suppliers,

Art Shops or in slightly impure form by

powdering the
"lead" in asoft graphite pencil.
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Photograph of the resistor the
Musical Note Generator

"Graphite conducts electricity
quite well, and most resistors are
made of carbon in the form of
graphite. The graphite is mixed
with an adhesive material to bind
the particles together. For this
experiment we are using quick -
drying varnish to bind the
graphite particles into a track
which will carry electrical current
from one solder tag to the other."

He went on to explain this to
Bob in more detail, and after a
few minutes had passed, with the
Prof. giving answers to some of
Bob's questions about resistors,
the varnish was found to be dry.

"Now that the varnish is dry,"
said the Prof., "we should be able
to connect this resistor we have
just made, to your Musical Note
Generator and observe the
result."

Prof. made to use with Bob's

Bob switched on his Musical
Note Generator. A. musical note
was immediately produced in the
earpiece; it was not very loud,
but could easily be heard in the
laboratory. By adjusting the con-
trol VR1, the pitch of the note
was caused to rise and fall over
a few octaves. Then he switched
it off, and borrowing one of the
Prof's soldering irons, he removed
VR1 and replaced it with the
Prof's experimental resistor.

When he switched the Musical
Note Generator on again, both the
Prof. and Bob were rewarded by
the sound of a steady musical
note from the earpiece. It
worked!

The Prof. and Bob were both
really pleased, and the Prof. said.
"The next thing is to produce a
range of different resistor values."

"Can we make all sorts of
different resistors ourselves?"
asked Bob.

"Most varieties can be made
quite easily," observed the Prof.,
"resistive powders, pastes and
compositions, flexible resistors,
elastic resistors, fusible resistors,
water soluble resistors," and
Bob's eyes grew wider as the
Prof. reeled off a huge list with
such delicacies as "decrepitating"
resistors and all sorts of interest-
ing items.

Before the Prof. could finish
this huge list, there came a
peculiar whirring sound from
amongst the nearby equipment.
Strange footsteps which did not
sound human! A wierd piece of
equipment, covered in dials and
lights, came shuffling ominously
towards the Professor, waving
metal arms and pincers, and
emitting strange clicking and
whistling sounds.

Bob dropped everything and
made for the exit. He made it to
the door, but half way through,
he turned and dashed back into
the laboratory. Could it be there
was something even worse out
there?

Continued next month!

.Counter Intelligence
BY PAUL YOUNG

A retailer discusses component supply matters.

THE component retailers on the
whole are a pretty uncom-

plaining crowd, considering how
their lot has deteriorated over the
years, but at last the time has
come to ask you to shed a tear
for them!

In understanding our problems
who knows, it may make your
own more tolerable!

GOOD OLD DAYS
In the old days, all we needed

to stock was a few valves, resis-
tors, capacitors, the odd speaker
or two, and a handful of trans-
formers. All readily available
from about a dozen different
sources. Then along came the
transistors, and the range of
everything, doubled, trebled
quadrupled, overnight.

In addition, were diodes in
about twenty different varieties,
thyristors, thermistors, f.e.t.'s,
fetron's and triacs.

In place of the simple electro-
lytic and paper capacitor, we
suddenly had, tantalum, polyester,
polystyrene, metal foil, mixed
dielectrics, and many others to
contend with.

NEW DEVICES
We had hardly got our second

wind, when stereo arrived, neces-
sitating the stocking of weird
ganged potentiometers, logs, lins
and anti -logs, all in various values.

The next thing we found was
that due to transistors, all our
coil stocks were useless, and so too
were our transformers, and as to
our potentiometers and resistors,
we had vast stocks of the wrong
value! In by -gone days, we sold
a dozen 2 megohm potentiometers,
to every one 5 kilohm one, now
suddenly, everyone wanted the
latter, while the large stocks of
the former just collected the dust.

And finally, while we were still
reeling from all these unkind
blows of fate, along come i.c.'s
which are still proliferating.

I don't know what the suicide
rate among component dealers is,
but the stomach ulcer rate must
be un-commonly high! Our only
hope of survival, is to narrow the
field on what we sell. This means,
that you, the customer, will have
to deal with several shops to get
all your requirements. It is un-
fortunate, but you do see our pre-
dicament?

The next problem to torment us
was difficulty in obtaining stock.
First of all the colour television
boys, cashing in on the boom, were
placing such vast orders for bits
and pieces, that we were left out
in the cold. To accentuate that
problem, the petrol shortage,
caused a shortage of plastic.

Like the Dance of the Seven
Veils, I keep the worst torment
till last. All these splendid maga-
zines like EE and PE are churn-
ing out month by month, mouth
watering projects. We have all
the bits, within arms reach, but
we cannot attempt one of them,
because we have no time!
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7.J

GENERAL PURPOSE

Elece,temac SWITCH
By J. Lewis

A versatile circuit that can be used to
switch alarms, lamps, heaters etc.

THE beginner in electronics, and sometimes
even the hardened professional, is often

placed in a quandary. Whilst he sits theorising
about the modifications he is planning to make to
some intricate piece of test gear he is rudely
interrupted by the woman in his life. Be it his
wife or mother, who wants to know when he is
actually going to build something that (a) works
(b) is useful and (c) which he understands.
Ignoring the manner in which the question is
phased out must usually admit, secretly in
one's own conscience, that she does perhaps have
a minor valid point.

In order to preserve the peace you ask her
what she wants. Usually its some simple device
like a rain alarm, or something to switch on the
porch light at dusk. In any case what will she do
with all the time this device will save, think of
all the spare time she gets in any case during the
day. Pity that you can't stay at home to do the
housework as it would mean you could spend
much more time on electronics.

Off to the reference books and back copies of
magazines to see if there is any inspiration there.
If not then you have to sit down and actually
design this circuit which after all is just to keep
her quiet.

USES
By now you may have been wondering what

this article is all about-well we've all been

through it and its about time we united and
passed on tips on how the "enemy" can be kept
happy and still leave us alone. In this article is
described in detail a very useful electronic switch
which will, with minor mods, do most of the jobs
needed. It can be used as a rain alarm, as a
timer, or as a light or temperature switch.

With a little ingenuity the changes can be
rung to solve most problems and to fulfil a
variety of applications. It also means that you
may need only to build one basic unit, the rest
can be added when needed by cannibalising the
previous one. Thus you can save yourself an
enormous amount of time, all the three criteria
mentioned above are met, the woman will be
happy and you will be able to spend the gained
time in your own chosen fashion.

THE CIRCUIT
The basic circuit is shown in Fig. 1. It is a

fairly standard sort of configuration which is
very reliable and not too particular as to com-
ponents. In order to understand its operation
all one needs to remember is that a transistor
is a switch-current can only pass between the
collector and emitter if the base is at least 0.6
volts more positive than the emitter. If it is

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£1.50 basic circuit
excluding case

*Based on prices prevailing at
time of going to press

554 Everyday Electronics, October 1974



Fig. 1. Circuit diagram of the General Purpose
Switch.

below 0 - 6 volts then the transistor is said to be
off whilst if it is above this value then the tran-
sistor is on, and a current will flow. The purpose
of the ancillary items is thus to provide a poten-
tial of at least 0.6 volts at the base of TR1 when
required. This action will turn TR1 on, and a cur-
rent will flow through the transistor and also
through the resistor, R1. Now when TR1 is off
the potential at the top of Ri is 0 volts as there
is no current flowing (ohms law tells us this).
As soon as a current flows, however, the potential
at the top of Ri rises to over one volt and since
the top of Ri is directly coupled to the base of
TR2 it means that the base of TR2 also is at a
potential of one volt, which is more than enough
to turn it hard on. When TR2 is turned on a cur-
rent will flow through the relay and cause it to
operate.

MOISTURE DETECTOR
The additional items required to form a mois-

ture or water level detector or a touch switch are
shown in Fig. 2. In addition to detecting water it
can be used as a touch switch since the skin
normally has sufficient moisture on it to cause
the circuit to operate.

The operation of this first job should be self
evident. All we are doing is to connect the base
of TR1 to the positive supply line of 9 volts
through water which is an electrical conductor.

Fig. 2. Circuit and sensor construction for the
moisture detector.
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p 0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

TO R2
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When this happens the base of TR1 will rise to
over 0 - 6 volts and so turn on the circuit. The re-
sistor R2 is purely a safety device in order to
limit the current flowing-in some applications
where more sensitivity is required it may be re-
duced in value or dispensed with.

LIGHT AND HEAT DETECTOR
The light and heat detector circuits are

basically the same circuit except that we use a
light dependent resistor (l.d.r.) in the first and a
-temperature dependent resistor (a thermistor)
in the second. The l.d.r. has a very high resist-
ance in the dark but this decreases when a light
is allowed to fall on it, the thermistor has the
property that its resistance decreases as the
temperature increases. The circuit is shown in
Fig. 3.

To follow the operation of this device one can
liken the two resistors to a potentiometer if a
potentiometer is connected across a battery. As
the wiper is moved up so the voltage at the wiper
will increase until the wiper reaches the top of
the potentiometer track at which point the
voltage will be that of the battery.

Applying this to the two separate resistors
(PCC1 and VRT1) shown in Fig. 3, if both are
equal then the voltage at the junction will be
exactly half that of the supply, if the lower one
is increased in value then the value of the volt-
age at the junction must also increase, and vice
versa. If we adjust the variable resistor until
the voltage at the junction is just below 0.6

Fig. 3 (a) Switches on with reduction in light
(b) switches off with reduction in light (c)
switches on with fall in temperature (d) switches
off with fall in temperature.
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volts; now if the light falling on PCC1 is reduced
the resistance of the l.d.r. will rise as will the
voltage at the junction to above 0.6 volts and
should the junction be connected to the base of
TR1 it will turn it on. Thus the circuit will
operate when the light level decreases.

Obviously the converse is also true, if the
value of VR1 is reduced then the voltage at the
junction will rise, transposing VR1 and PCC1
we can get a circuit that switches at a preset
higher light level. Similarly by putting the
thermistor in place of PCC1 a circuit which turns
on when temperature varies is achieved. In all
cases the variable resistor is used to set the
switching level and thus acts as a level control.

TIMER
The circuit for the timer is shown in Fig. 4. It

should be well known that when a current is
applied to a resistor and capacitor in series
there is a time lag before the capacitor becomes
fully charged. During this charging up period
the potential at the junction of the resistor and
capacitor will slowly rise until it reaches its
maximum value. The time it takes is dependent
on the values of the resistor and the capacitor,
the larger they are the longer it takes.

An analogy is filling a bucket through a hose-
pipe-if you have a small bucket and a wide
hose the bucket will quickly be filled, if the pipe
is narrow and the bucket large it will take much
longer.

By connecting the base of TR1 to the junction
we can make the transistors switch on when the
voltage at the junction is above 0.6 volts; the
time it takes depending on the values of VR1
and Cl. Table 1 gives some values obtained with
the prototype circuit, these are only a guide as
component tolerances will alter the values con-
siderably and each circuit will need to be indi-
vidually calibrated.
Table 1: Maximum times obtained on the
prototype with various values of Cl

Value of C1 Max. time

100/iF
250AF

500/4F

1000/AF

25 secs.
45 secs.

1 min. 45 secs.
4 min. 10 secs.

A Fig. 4. Additional
components for
the timer circuit.

Components ....
Resistor

R1 3.3kS2 +W ±10% carbon
Capacitor

Cl 100 to 1,000/cF elect. 12V (for timer, see
text)

SEE
Potentiometer

VR1 1 MU carbon linear
Semiconductors

TR1 BC108 silicon npn
TR2 BC 108 silicon npn
D1 any small silicon diode

Miscellaneous
RLA1 6 to 12V relay with coil resistance not
less than 10011 and one set of normally open
contacts rated as required (see text).
RTH1 THB11 or GL16 bead type thermistor
(for "temperature" switch).
S1 s.p.d.t. toggle or slide switch.
PCC1 ORP 12 or equivalent light dependent
resistor (for "light" switch).
Veroboard 26 holes by 12 strips by 0-15 inch
matrix, connecting wire, 9V battery and clips,
case (see text):

TALK

CONSTRUCTION
The basic switch circuit is built on a piece of

Veroboard measuring about 100mm by 50mm by
0.15inch matrix, this size of the board leaves
plenty of room for the relay which can be any
type that operates on 6 to 12 volts with a coil
resistance of at least 100 ohms.

Commence construction by cutting the board to
size using a small hacksaw and file up the
edges to give a neat finish. There are no breaks
to be made in the copper strip for this design so
the next stage is to mount the relay, resistor,
diode and transistors on the board in the posi-
tions shown in Fig. 5 and solder their leads to

Fig. 5. Layout and wiring of the basic components
for the General Purpose Switch.
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* SEE TEXT
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the copper strips on the underside.
When soldering the transistors and diode it is

a good idea to hold the lead in a pair of tapered
nose pliers to prevent heat from the iron from
reaching the device and possibly damaging it.
Once all the components, connections and flying
leads have been soldered on check the complete
layout against Fig. 5. Make sure the transistor
leads are in the right places and the diode is
the correct way around, also make sure that
there are no dry joints and that no solder is
bridging any two adjacent copper strips.

Next connect the flying leads A, B and C to
the external components required e.g. those in
Figs. 2 to 4 and finally connect the 9V battery
or supply observing the correct polarity.

To make a quick check on operation rotate the
potentiometer and listen for the relay to click
in and out, or touch the sensor in the case of
Fig. 2 and listen for relay operation.

POWER SUPPLIES
All of the units mentioned will work from the

usual 9 volt batteries and constructors are
recommended to use these. If you follow this
advice it means that the units are portable and
that there is no danger of receiving an electric
shock.

Alternatively one could use a battery elimi-
nator giving 9 or 12 volts or build your own
power supply unit using one of the circuits
in this magazine, great care must be taken if this

course of action is followed to ensure that all
leads at mains voltage are adequately insulated
and that the unit is correctly earthed.

CASE
Any available case may be used to house these

units. Some of the prototypes were fitted inside
Veroboxes whilst others were put in home made
cases or other commercially available ones.
Whatever type you choose one important thing
is to provide a reasonable finish. Finish it off by
spray painting and labelling with Lettraset. If
you do this then she can't complain that it spoils
the decor and is an eyesore, remember that func-
tional devices should also be aesthetically
pleasing.

OUTPUT
The output for all the units can be taken from

the relay contacts and be used to drive warning
devices such as lights or bells or more sophis-
ticated ones such as sirens. Should you wish to
drive mains powered apparatus check that the
relay contacts are rated sufficiently high to take
the current and voltage required.

Once again exercise great care with all mains
leads and if possible have the completed job
checked by a competent electrician before you
switch on. If a metal case is used to house the
switch and mains is involved in any way make

that the case is connected to the mains
earth.
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Ruminations
By Sensor

On the level
A frustrating and irritating

aspect of that otherwise excellent
programme "Tomorrow's World"
is in the paucity of the informa-
tion given. One is invariably left
wishing to know more, but the
programme moves on inexorably,
leaving one bursting with un-
spoken questions, and what
happens to these fascinating
gadgets?

Few appear to reach the pro-
duction stage. Are there perhaps,
hidden snags, difficult and expen-
sive production problems, or just
lack of cash to get things off the
ground? It would be interesting
to learn what happens to these
bright ideas.

I was thinking in particular, of
one device I saw described on the
programme some time ago. It was
a small, hand held, detector for
Everyday Electronics, October 1974

static voltage levels. If I under-
stood correctly, the detector was
very sensitive and would indicate
the static voltage levels at various
heights above the ground.

These voltage levels varied
from zero at ground level, to a
few hundred volts at around
twenty or thirty feet. I may not
have remembered the figures cor-
rectly but the crux of the idea is
that the voltage levels are re-
markably consistant and are
linearly related to the height
above ground level.

Possibilities
Well, the possibilities are truly

fantastic. Here we have,
apparently, a kind of electrostatic
altimeter capable of working at or
very near ground level. The
builder can throw away his course
stick and spirit level and can
measure the height of his walls
in volts!

With the aid of a little elec-
tronics, servo mechanisms could
be built to control the position,
relative to ground, of almost any-

thing. How about a new type of
car suspension? An electrostatic
latch -key would be useful to the
reveller, it could emit a visible
and acoustic signal when the
latch -key was held at the exact
height of the lock and thus avoid
a lot of useless jabbing.

The gardener's hedging shears
could be fitted with a height in-
dicator and with a little prepara-
tion could be programmed for
topiary work; just imagine the
rash of privet peacocks, box
squirrels and beech rhinoceros (or
rhinoceri) as neighbours vied with
each other to have the best dis-
play!

But what happens during a
thunderstorm? Do the static volt-
age levels change? One would
imagine so; the topiarist might
then produce some very interest-
ing abstract patterns, the drunk
would give up the struggle and
fall asleep on the doorstep, and
the builder would express his
views, forcibly and probably pro-
fanely, concerning the introduc-
tion of new-fangled gadgets.

Well, it's all entertainment!
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DELTA
ELECTR

By BRIAN TERRELL B.sc.

A new look solid electric guitar for home construction.

MAXING your own electric guitar may sound
quite a formidable task but it is not as

difficult as it first appears.
The Delta Electric Guitar described in this

article with full size drawings on the blueprint
given free with this issue of EVERYDAY
ELECTRONICS has been designed so that con-
struction is simple and no special tools are
required. It can more or less be constructed
on the kitchen table fitted with a small portable
vice ( with the wife's permission of course!). In
fact the prototype was indeed fabricated this
way and was finished within a week-a couple
of hours each evening.

MATERIALS
Most of the materials for construction should

be readily available. The only material likely
to be difficult to obtain in some areas is the
beech wood for the neck/head.

Although beech is recommended, it is not
imperative that this is used, any other hardwood
can be substituted such as oak (from old furnish-
ings) certain types of mahogany and a host
of African hardwoods; your local timber mer-
chant should be able to advise.

However, whatever wood is used you must
ensure that it is thoroughly dry, otherwise the
finished neck may warp when it does dry out.

In the prototype, the fingerboard was made
from a piece of teak. Once again any type of

wood can be used provided it is not too soft.
On some commercial guitars plywood is used.

Generally speaking, use whatever materials
are readily available ( within reason) and don't
be over fussy about measurements, except of
course the fingerboard fret positions, and you
will find your guitar a pleasure to build.

BODY
A full-sized drawing of the body is shown in

Fig. 1 on the blueprint. In the prototype the
body was made in two layers and then later
nailed and glued together.

Plywood 18mm thick was used for the bottom
layer-this wood laminate is extremely strong
and is ideal for securing the neck in position
since it will not split. It is easily cut and the
edges can be planed to give a clean surface.

The upper layer containing all the cut outs
was made from 16mm thick chipboard. This

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£10 excluding
strings and paint

*Based on prices prevailing at
time of going to press
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Materials ....
Body Plywood 380 x 310 x 18mm

Chipboard 380 x 310 x 16mm
Neck/head Beech 650 x 68 x 24mm
Fingerboard Teak 465 x 55 x 6mm
Scratch plate Perspex 325 x 105 x 3mm
Nut Perspex 42 x 12 x 6mm
Tailplate Aluminium or steel 12 x 7 x 1-5mm
Neck fixing backplate Steel 50 x 70 x 1.5mm
Bridge Beech 100 x 20 x 10mm (see text)
Fretwire 1.4 metres
Miscellaneous

Screws: 40mm No. 10 chrome -plated steel
countersunk (4 off), 25mm No. 8 chrome -
plated steel countersunk (3 off), 6mm No. 2
chrome -plated round head (5 off)
Veneer pins, 10mm long (3 off); Polyfiller or
Plastic Wood; Paint-primer, undercoat and
gloss; Evo-Stik wood glue; oval nails 20mm
long; machine heads with fixing screws
(6 off).

material was chosen because it is very easy to
work with, cheap and readily available.

You will see from the blueprint that there are
cut-outs to be made in the upper layer to
accommodate the neck fixing to the body, the
two pick-ups and the controls recess.

If commercial pick-ups are to be used the
cut-outs for these should be modified to suit.

Begin construction by marking out the shape
and cut-outs on the upper layer. This can be
done by measuring techniques or more easily
by pinning the blueprint to the chipboard with a
piece of carbon paper interposed and then
tracing through.

Next, with an ordinary saw, cut out the body
shape. Now make the cut-outs with a coping or
fret saw. To make this easier, small holes can
be drilled at each corner and then the saw cuts
are made to join the holes. When this has been
satisfactorily done all edges should be cleaned
up; plane and rasping file are suitable.

The completed upper layer should now be laid
on the 18mm thick plywood which is to form
the bottom layer and a pencil line drawn
around the perimeter of the body shape. Cut
out the bottom layer and then nail and glue
the two layers together and later clean up the
edges. A suitable adhesive is Evo-Stick wood
glue, a white rubbery solution.

NECK AND HEAD
Details of the neck and head are shown in

Fig. 2 and Fig. 3 on the blueprint. The neck
and head are in one piece which is cut from a
piece of beechwood size 650 X 68 X 24mm.
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First of all mark out or trace through, on
to the 650 X 68mm face of the wood, the plan
view (Fig. 2 left) of the neck and then do the
same with the plan view of the head (Fig. 3
right) so that it sits in its correct position at
the top of the neck. This is easiest done by
aligning the fingerboard or top fret (No. 0) from
each plan.

This overall shape should now be cut out
using an ordinary saw for the straight edges
and a coping (or fret) saw for the internal
curves. Do not cut exactly to the line along the
neck where the fingerboard is to sit.

Roughly clean up the edges and then mark
out along each face (650 X 24mm) the side eleva-
tion views of the neck and head (Fig. 2 right
and Fig. 3 left). It will now be seen that there
are two sections to be cut away; that in front
of the head, when done, causing the head to
be set back, and the other along most of the
back of the neck.

Make the head cut away first by fixing the
neck in the vice and sawing along the cutting
line down the length of the head. Now cut
across and into the head (remembering there
is a radius at this junction) until the section
to be removed falls away. The radius can be
made using a chisel and round file. The radius
of curvature is not critical.

The other section is easiest removed by
shaving with a spokeshave (a twin -handled
plane). Those with a carpenter's work bench
should have no trouble in doing this, but those
working on the kitchen table will have to use
their ingenuity. This shaving was carried out
on the prototype by clamping (with the vice)
the body end of the neck to the table so that it
was protruding beyond the table edge. The head
is rested against one's body and the shaving then
carried out with the spokeshave.

Profile photograph of the prototype neck/head
assembly with fingerboard fitted and frets
inserted. The nut is not yet fitted.

Photograph of the curved area of the neck/head
showing required contours where the neck
meets the head and the neck meets the body
end fixing region.
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The back of the neck is to be shaved to a
smooth hemispherical shape as shown in the
cross-section of Fig. 2. A useful tool to have
when carrying out this operation is a pair of
external calipers set to just over 15mm. These
enable the correct thickness of the neck to be
maintained down the length of the neck.

The regions where the neck meets the head,
and where the rectangular section of the neck
meets the curved section (the part that fixes to
the body) are best formed using flat and round
files. A course half -round file is useful. Ensure
that when this has been done the guiding lines --
on the upper face of the neck are still visible.
Also, ensure the neck face is even.

FIXING THE FINGERBOARD
The fingerboard is shown tinted in Fig. 2

and is made from a piece of 6mm thick teak.
This should be cut exactly to the shape shown
in Fig. 2, and then glued in position on the
neck face.

Evo-Stik wood glue was used on the prototype
and three veneer pins were used to hold it in
position whilst the glue was drying. These veneer
pins can be hammered in fully as the heads will
hardly show since they are so small. Alterna-
tively, G -clamps could be used if these are
available. Allow the adhesive adequate time to
set before proceeding.

Shows the finger position markings (emulsion
painted) and useful edge markings (Letraset).

FRETS
Draw a pencil centre line down the length of

the fingerboard and then with reference to Fig. 2
(left), mark off the positions of the frets along
this line. This can be done with the aid of a
pair of draughtsman's dividers, or a compass.

If these are not available, the blueprint should
be folded along the face of the fingerboard (Fig.
2 right) and this edge fixed along the centre line
drawn on the fingerboard, and the fret positions
marked off using a sharp pencil. Remove the
blueprint and then pencil in the fret positions
across the fingerboard perpendicular to the
centre line.

Thin saw cuts should now be made to accom-
modate the fret wire at each of the positions on
the fingerboard. In the prototype the coping
560

saw used for the body cut-outs was found
ideal. The depth of cut will normally be one
to two millimetres but this depends entirely on
the fret wire being used.

Great care should be taken in making these
cuts ensuring that they are all parallel and the
exact cutting line is used.

Fret wire is obtainable from a lot of musical
instrument shops and is bought in metre lengths.
About 140cm is required.

Lengths of fret wire should be cut approxi-
mately to the length required and then gently
tapped with a hammer into its slot on the finger-
board. There is no need to glue the wire in its
slot as the fret is secured by the protruding
"pimples" along its fixing length.

Each fret should be filed and slightly cham-
ferred at its ends so that running your hand
along the fingerboard edge you will hardly feel
the presence of the fret.

With this done, each fret, with exception of
fret No. 0 should be filed so that its top is flat and
low. This takes some time and a lot of patience.

Care must be exercised so that the fingerboard
is not marked. All frets should be filed down to
the same level-checked by laying a straight
edge along the fingerboard-and then smoothed
with emery cloth. This is important since a
rough fret will have an adverse effect on playing
performance.

When you are satisfied with the finished
fingerboard, the neck should be filed and sanded
so that it is flush with the fingerboard edge.
Ensure that the back of the neck is smooth and
free from any unevenness.

The holes in the head, Fig. 4, should now be
marked out and drilled. The distances of the
holes from the edge of the head and the
diameter of the holes should be made to suit the
machine heads used.

The machine head screw fixing holes, nor-
mally four for each, should now be drilled and
the machine heads fixed in place.

TAILPLATE
The tailplate (Fig. 4) can be made from almost

any material providing it can withstand the
stress of the strings. In the prototype 1- 5mm
thick aluminum was used as this is more readily
available than steel plate, copper and brass,
which would all be suitable.

The sheet should be marked out, drilled and
bent as indicated in Fig. 4 and then secured to
the rear end of the body so that the "V" of
the tailplate and body are aligned. Suitable
fixing screws are 25mm long No. 8s.

NUT
The nut, to be fixed at the top of the finger-

board is detailed in Fig. 5 and is made from
Perspex about 6mm thick. If this is not available
two 3mm sheets can be glued together.
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This fitment should be made with the strings
at hand so that the correct width slot can be
cut. When complete it should be glued in position
as shown in Fig. 2 on the blueprint.

BRIDGE
Details of a fixed bridge are given in Fig. 6.

Although this is quite suitable, an adjustable
type is recommended which should be available
from a lot of musical instrument stockists. If
another type of bridge is used it may be
necessary to raise the tailplate i.e. stand it on
a wooden platform. The height of the platform
will be determined by the bridge used.

In the prototype the bridge was made by
cutting a slice from the edge ( triangular prism)
of a piece of beechwood that was left over from
the neck/head length and then glueing shaped
feet to the underside.

Although the height of the bridge is set
nominally at 16mm it may need to be varied.
The correct height is best determined by trial
and error when the guitar is "strung" in its
final painted condition. The bridge feet may need
to be shaved or be made up.

A slot is cut at the apex of the bridge to
accommodate a length pf fret wire.

NECK BACKPLATE AND FIXING
The neck fixing back plate is shown in Fig. 8.

In the prototype this was made from a piece
of 1  5mm thick steel plate. This should be made
before the fixing holes in the body and neck
are made.

When this has been satisfactorily completed,
it should be laid face down in the correct
position in the body neck recess. In other words
it will be lying down on the plywood bottom
layer. This is then used as a template for drilling
the four 4mm diameter holes through the body.

Now place the neck in the body recess and
clamp it in position using a hand -vice or G -clamp.
Make sure that the frets are protected when
carrying out this process by placing a thin slice
of wood in the jaws of the clamp.

Using a 4mm drill, drill through the body
holes, lightly drill about a millimeter or so into
the back of the neck for all four hole positions.
This will give the centre position, for the fixing
holes to be drilled in the neck.

Suitable fixing screws for this joint are 40mm
No. 10 countersunk screws. Drill clearance holes
in the back of the neck to accommodate the
No. 10 screws to a depth of 20mm. Now secure
the neck to the body via the backplate and
tighten the screws fully.

The strings and bridge should now be attached
and performance checks carried out. The bridge
should be sited the same distance from the
twelfth fret as the latter is from fret No. 0 and
the strings tightened and tuned.
Everyday Electronics, October 1974

Each fret position for all strings should be
tested and any high frets filed down and
smoothed. The bridge should be raised or
lowered if necessary to provide the best "action".
The strings should be fairly close to the finger-
board at the body end.

If all is to your satisfaction the assembly can
be sanded and prepared for painting etc. All
indentations can be filled with filler such as
plastic wood or Polyfilla and later sanded.

SCRATCH PLATE
The scratch plate (Fig. 7) also serves as a

cover for the control panel recess and was made
from 3mm white Perspex. This is easily cut with
a hacksaw and can be filed and sanded at the
edges.

To bring back the sheen on the sanded edges
use a metal polish such as Solvol Antosol sold
in garages and car accessory shops.

The slots to accommodate the slide switches
are made by drilling holes at the extremes of
the slot and filing to shape. The dimensions and
fixing holes for the switches obtained may differ
from those given-modify to suit.

The scratch plate is held in position by five
small screws (preferably chrome plate round
head) but should not be fitted to the guitar
body until the pick-ups are fitted.

Components ....
Capacitor

Cl 0-47pF
Potentiometers

VR1 100kS2 carbon log
VR2 100kl.1 carbon lin.

Switches & socket
Si, 2 single -pole on/off slide (2 off)
Ski standard jack socket

Transformer
T1 M218 (Zeta Windings)

Pick-ups
Eclipse bottom magnets type 821 (6 off); 30
s.w.g. enamelled copper wire; screened
cable, 400mm; brass plate: 70 x,30 x 1 mm
(baseplate, 2 off), 118 x 70 x 1 mm (cover,
2 off); foam rubber 60 x 30 x 2mm (2 off);
softwood 60 x 30 x 9mm (2 off); hardwood
90 x 55 x 6mm (2 off); No. 8 25mm roundhead
screws; (4 off); No. 4 chrome -plated round-
head screws (8 off); 25mm long spring coils
(4 off)

SEE

TALK

PICK-UPS
Details of the pick-ups are shown in Fig. 9.

These are low impedance types and require a
matching transformer for satisfactory results
for imputting into a commercial guitar ampli-
fier.

The pick-ups are semi -adjustable types, that
is to say, the whole pick-up assembly can be
moved towards or away from the strings as
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is required. It has been assumed that once the
pick-ups have been set, it is not very often they
are required to be re -adjusted. In order to re-
adjust the pick-ups after final assembly, the
pick-up collar must be removed.

Begin by making the pick-up base plate as
detailed in Fig. 9, the material should be brass
or copper. Now screw the magnets at the
specified distances apart on the wooden base-
board paying attention to pole polarities and
glue this to the brass base plate so that the two
holes are aligned.

Two short veneer pins are now tapped into`
the wooden part, either side of the cable feed
hole. These are the anchor points for the coil
ends. Feed about 150mm of screened cable
through the hole and solder to the two pins.

Bare one end of a length of 30 s.w.g.
enamelled copper wire and solder this to one of
the pins. Now wind on 100 turns in a clockwise
direction. After the last turn, dab some quick
drying paint-such as nail varnish-at various
points around the coil to stop it from unwinding
and then solder the free end to the other pin.
More varnish could now be applied.

The pick-up cover must be made from a thin
sheet of solderable non-ferrous material such as

CUT-OUT 62 x 32

60 x 30 x20
(BRASS, COPPER
OR ALUMINIUM)

60 x 30x2
(FOAM RUBBER)

78 x30 x1 (BRASS)

90 x 55 x 6 (WOOD)

SCREENED
CABLE

60x30x9
(WOOD)

100 TURNS OF
30 S.WG.
ENAMELLED
COPPER WIRE

SPRING

Fig. 9. Details of the pick-ups used in the proto-
type.
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brass or copper. Aluminium could be used if
aluminium solder is available.

The sheet is marked out, cut, bent to shape
and soldered internally along the four open
edges; all rough edges should now be filed
smooth and the corners rounded. Emery cloth
can be used to finish off. The pick-up covers can
be painted or polished as required.

Glue a layer of thin foam rubber to the inside
upper face of the cover and then place over the
coil and magnet assembly and solder the cover
to the base plate. Repeat the above procedure
for the second pick-up.

The two pick-up collars were made from an
offcut from the fingerboard; the rectangular
cut-out was made with a coping saw. These are
fitted over the pick-up assembly and secured
to the body by four small screws, one at each
corner.

Two small diameter guiding holes are to be
drilled in the base of the pick-up recesses to
accommodate the pick-up adjusting screws type
No. 8, 25mm long roundheads. The latter are
passed through the base plate, and then coil
springs placed over them and the assembly
screwed to the base of the pick-up recess.

The screened cable is led into the control
panel recess via the body channels, ready for
wiring up. Adjust the pick-ups by means of
the two fixing screws to the required height and
fit the collars.

CONTROLS
The circuit diagram of the wiring within the

guitar is shown in Fig. 10. The two pick-ups can
be selected individually or both together by
combinations of Si and S2. The low level signals
from the pick-ups is stepped up by transformer
Tl. Connected across Ti output is potentiometer
VR1, the output being taken from the wiper of
VR1. Thus the voltage level can be chosen by
varying VR1 and therefore acts as a volume
control.

Capacitor Cl and VR2 form the tone control
and is a form of low-pass filter. The position of
VR2 determines the cut-off frequency. Thus VR2
setting determines the amount of high frequency
harmonics that are shunted to ground thereby
causing the tone to change.

WIRING UP
First of all glue the transformer to the under-

side of the scratch plate, see Fig. 11 and then fix
all the components to the scratch plate and wire
up according to Fig. 11.

It will be necessary to drill a deeper recess in
the control panel recess to accommodate the
length of the jack socket. With the wiring com-
plete secure the scratch plate in position and
the guitar is ready to be tested through an
amplifier and loudspeaker.

With both switches in the up position both
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O
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TI M218 SKI

Fig. 10. The circuit diagram of the control system used in the prototype Delta Electric Guitar.

T1 (INPUT
MARKED WITH
SPOT)

VR1

VR2

CI

FRONT PICK-UP

REAR PICK-UP

td -

%WA
SKI

Fig. 11. Wiring up detail of the
control system on the underside
of the scratch plate.

pick-ups are off. Operating Si brings in the
front pick-up and S2 the rear one. With both
switches down both pick-ups are in circuit.

The volume control should work over its
entire range. Turning VR2 in an anticlockwise
direction should cause the output to become
"bassy".

FINISHING
If you are satisfied with the results of all the

tests carried out, the guitar can be dismantled
and made ready for painting. For a profes-
sional durable finish, the guitar should be
primed, undercoated and all imperfections filled
in or sanded out. Two coats of gloss are advised.
The paint used on the prototype was Crown
Tivoli Gold.

The finger position markings on the finger-
board were painted with emulsion paint with
the help of masking tape and then sprayed with
a light coat of clear varnish.

Additional finger position dots were printed
along the edge of the fingerboard with Letraset
and then coated with clear varnish.

Finally the metal neck backplate and tailplate
can be polished with a metal polish and sprayed
with clear varnish to prevent tarnishing. Alter-
natively, they can be painted. Ej

What do you know?
CURRENT
1. Which of the following abbreviations are used to

describe the magnitude of current? mV, mA,
k52, H, ,uV, ,e.LF, V.

2. In an electronic circuit, do the electrons flow
from negative to positive or vice versa?

3. Which way does conventional current flow?
4. What does the current rating of a transformer

secondary signify?
5. If a diode is rated at 50V 1A, what is the lowest

current it will pass?

ANSWERS
.ssed AlaIns !pm apo!p aulluanno wnw!nw
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Tms project can be built for use as a party
game or for making simple experiments

involving the measurement of time between two
events. The circuit is straightforward and
employs only two transistors.

The design has been arranged so that readers
following the Teach -In '74 series will have vir-
tually all the components necessary for this
project. The circuit can be built on the standard
Teach -In '74 Tutor Board or, alternatively, a
self-contained arrangement can be employed in
which the electronic components are assembled
on a small sheet of Veroboard which is mounted
inside a plastic box. The box also contains the
power supply (battery) and a meter for display
of elapsed -time.

Component numbering has been arranged for
the Tutor Board, thus VR1 is not used.

CIRCUIT -OPERATING PRINCIPLES
The circuit relies on the charging of a

capacitor when supplied with a constant current.
Since the charging current is constant the capa-
citor voltage increases uniformly with time. By
ensuring that the capacitor is initially dis-
charged the capacitor voltage rises from zero, up
to a level determined by the charging time.

This charging time is made equal to the time
to be measured, "reaction time" or any other
interval, such as the time for a ball to fall
through a given height, can be measured. The
range of time covered by the meter can be
changed by simple adjustments to the circuit
(Fig. 1) and this is described later.

CIRCUIT DETAILS
Capacitor Cl is the timing capacitor which is

discharged whenever Si is in the position shown.

564 Everyday Electronics, October 1974

A simple circuit that can
measure reaction time or
other short period delays
or events.

By PHIL ALLCOCK

Under these conditions the 2N3819 f.e.t. will be
conducting and the source will be positive with
respect to the battery negative terminal. The
extent of this positive voltage is dependent on
the setting of the 5 kilohm resistor VR2 and the
parameters of the transistor used.

By varying VR2 the source voltage can be
varied until the voltage across the meter is
zero. This corresponds to a source voltage of
approximately 0-8 volts since the negative side
of the meter is taken to a "potential divider"
which produces a voltage of about 1/6th of the
Zener voltage, at point X.

This arrangement is used so that the 2N3819
can be conducting without giving a reading on
the meter. Before use, VR2 should be set to give
a zero meter reading.

The Zener diode minimises the effect of varia-
tion of battery voltage on this zero setting. The
capacitor charging process commences imme-
diately the switch Si is operated to the
"measure" position and if required, the make
contact of Si can be used to light a lamp (LP1)
via the 106 ohm current -limiting resistor.

As the battery becomes exhausted, the
increase in supply current, due to the turn -on
of the lamp LP1, will cause a drop in the battery

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£5'00
excluding case

'Based on prices prevailing at
time of going to press
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terminal voltage, but the Zener diode together
with the self compensating action of the f.e.t.
bias circuit tend to minimise the effect of this
voltage change on the meter zero setting and
calibration.

The pnp transistor employs a form of diode
bias and is used to produce the constant charg-
ing current from capacitor Cl. When S1 is
operated the collector current of TR1 flows via
Cl and the f.e.t. gate voltage rises. Since TR2
operates as a source follower the meter is
affected by the charging of Cl and the indication
thus "follows" the rise in capacitor voltage.

The value of charging current is determined
by the setting of VR3 and the value of Rl. The
voltage across D1, due to the current via R1, is
"sensed" by the transistor TR1.

The transistor emitter and collector currents
will establish an equilibrium condition between
the diode voltage and the total voltage across
VR3 and the emitter/base junction of TRI. The
values given should allow a full-scale reading on
the meter to be reached in one second and VR3
can be set to give this time, using the calibra-
tion method covered later.

If other time intervals are required RI can be
changed increasing RI to 1 megohm (in the
prototype) gave a full-scale reading for an
interval of about 25 seconds (with VR3 at zero).

DISCHARGE
The 100 kilohm resistor, R3, in the collector

circuit of TR1 is for protection purposes and
does not affect the charging process since the
collector current is very small. To terminate the
charging process, without discharging Cl, the
press switch S2 is operated and held closed.

Fig. 1. Circuit diagram
for the Reaction Tuner.

This diverts the collector current of TR1 and D2
prevents Cl discharging.

The reverse leakage of D2 can cause a slow
discharge but in practice this will not be signifi-
cant unless a poor quality diode is used. An
alternative method is possible using a "press to
open" type push button in place of the diode
D2. In this case the insulation of the switch (and
its leads) must be sufficiently high to minimise
any discharge. See Fig. 2.

Whilst on the subject of unwanted discharge
paths, the capacitor will have an internal dis-
charge or leakage path of its own. For this
reason a good quality capacitor must be used
for Cl if reasonable accuracy is to be achieved.

The circuit is reset by restoring S1 to its
original position. This discharges Cl so that the
circuit is ready for the next measurement. Note
that S2 must be held closed (open in the modi-
fied circuit) whilst the reading is taken, if the
switch is a self restoring type like the usual bell
push-button.

Fig. 2 Alternative arrangement using a push to
break switch.

S2

SI
TO LP1- - - -TO TR2

TO TR1

R3
100k0

CI
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CONSTRUCTION
The complete unit can be built on the Tutor

Board if required (Fig. 3) or can be made up
as a permanent item and built into a case.

The layout for the Veroboard version is
illustrated is'Fig. 4 and is straightforward. The
prototype board used a BC212L (pnp) transistor
for TR1 and the lead disposition shown is for
this type. (The base connections for the BC477
are shown in Fig. 1.)

The copper track used for the gate connection
of the f.e.t. should be kept free from excess
flux to maintain the high input resistance of
this stage. Note that the layout given includes
the diode D2 and is correct for a push -to -make
switch S2. For a push -to -break switch this diode
can be omitted and the S2 leads can then use
the holes left vacant. Fig. 5 gives a suggested
arrangement for the complete timer and uses a
remote switch for S1 so that the start condition
can be initiated without the subject knowing.
The lead to the remote switch can be connected
via a 3 pin plug and socket if required.

TO S2 PUSH
BUTTON

100k12

D2

VR1

Cl
0,22pF

100pA

TR1

BC477

TR2
2N3819

lomat

VR3

In the prototype unit the remote switch was
mounted in a small plastic container-the type
chemists use for pills.

To use the unit simply switch on and ask
the subject to press S2 and hold it down when
lamp LP1 lights. Then, without telegraphing
the motion switch over Si.

CALIBRATION
For applications requiring long time intervals

a stop watch or sweep second hand watch can be
used for calibration. Variable resistor VR2 is
adjusted to give a zero meter reading with S1
in the "off/set zero" position. Operation of S1
will then initiate the charging process and the
"time to reach full-scale" can be measured: VR3
can be adjusted until the correct full scale time
is achieved.

If the range is incorrect R1 may be changed.
To give a one second full-scale reading. R1
should lie in the range 22 kilohms to 100 kilohms
approximately, but this time is difficult to
measure even with a stop watch.

REMOVE LEAD
TO -SWITCH OFF"

0°0
LP1 9 0

R2100I2

D3
1.7V
ZENER

00

R5
47kAN

'MEASURE'

OFF/SET
ZERO

Fig. 3 Tutor Board
layout and wiring for the
Reaction Timer.
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Photograph of the Veroboard for the
"permanent" Reaction Timer

TO S3

1

2

3

4

5

7

8

9
10

11

12
13

14

15

15

14

13

12

11

10

9
8

6

5
4

3

2

1

TO ME1

ABC GHIJ

Fig. 5. Layout and wiring of the timer in a
small case. S1 is mounted remotely.

REACTION
AS20

 CI3.-D2TR2R o TIMER
R3

TO S1

QRST UV
0 0 0 0 0 0

0

TR1
TO LP1

e

o o o o o some
R2

O

0  0 0  0 0 0 0 0 0 0 0 0 00 
0 O
o 0 o

0 0
0  0 0
0  
0

;p  O  
0 0

0  0  0 . 0
0 0
0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ABCDEFGHIJ KLMNOPORST UV

Fig. 4. Veroboard layout and wiring for the
Reaction Timer.

Sz4 ft

PLATE

METAL BALL

-A-
CROCODILECLIP~4iR3

TO TR I c\ 100kI2
METAL ROD

r. TO
Cl

STIFF BARE (0y LINE)
WIRES

SUPPORT

(INSULATED)

Fig. 6. Illustration of method of calibration.
*Crocodile clip tension must allow plate
and rod to give "open circuit" when ball
hits plate. (Wires must slope downwards
slightly so that ball falls off.
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One method which can be used is to set up a
simple "falling ball" experiment and use the
known acceleration, due to gravity, to calibrate
the system. The arrangement is illustrated in
Fig. 6.

A clean metal sphere (ball -bearing) is allowed
to fall through a known distance. When the ball
leaves its rest position the short circuit is
removed from Cl and charging commences.
When the ball hits the lower plate the charging
circuit is broken and the meter reading can be
taken. Since the initial velocity of the ball is ._
zero the fall time will be given by

4.7 2S seconds
32

Where S is the distance (in feet) through which
the ball falls. If S is set at four feet then T will
be 0.5 second. For a full scale calibration corre-
sponding to one second, this test should give
one-half full-scale reading. Note that T varies
as the square root of the distance S and hence a
16 foot drop is required for T=1 second! This
will be impractical in most cases so the four
foot drop should be used.

The upper contacts are closed via the metal
ball and are connected across the switch Si.
During the test S1 should be moved to the
measure position so that Cl can start to charge
as soon as the ball leaves the contacts. The plate
should only just remain suported by the croco-
dile clip so that the impact caused by the ball
can break the charging circuit. El

Components ....
Resistors

R1 47kf2 R3 100ki2 R5 47kS2

R2 1001) R4 1kfl R6 101d2

All +W 10%

Capacitor
C1 0.22uF

Potentiometers
VR2 5kf2 multiturn or skeleton preset
VR3 100kE2 skeleton preset

Semiconductors
D1, 2 IN4001 silicon diode (2 off)
D3 4.7V 400mW Zener diode
TR1 BC 212L or BC477 silicon pnp
TR2 2N3819 f.e.t.

Miscellaneous
LP1 6V 60mA bulb and holder
S1 s.p.d.t. toggle switch
52 push to make push button (push to

break may be used in which case D2 is
not required-see text)

S3 s.p.s.t. toggle or slide switch (not
essential for Tutor Board layout)

ME1 100/iA moving coil meter SEW MR45P
or similar.

Veroboard 0.1 inch matrix 18 strips by
22 holes, connecting wire, case and mounting
for S1 (see text).

Readers' Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

I would like to submit a Bright Idea. it is a simple means
of accurately drilling mounting holes for component
boards and controls.

A blob of Plasticine, BluTak-or a similar product is
placed in the approximate position of the mounting holes
and the component board with the mounting screws al-
ready in, is positioned and pressed against the case so
that imprints are made in the blobs. Holes are then drilled
through the imprints and the board can be mounted with
the mounting holes in the right positions.

potentiometers or
switches, is very similar. The control is positioned within
the case as accurately as possible and then pressed
against a blob of Plasticine on the case, although with
controls there is no problem about the separation of the
holes. It is often necessary to cram a control into a con-
fined space and it is generally difficult to find the exact
spot without resorting to such a method.

P. K. Brown,
Midlothian.

I think that many potential printed circuit board enthusi-
asts will put off using commercially available resist pens
by the comparatively little known and hard to get cleaning
agents naphtha, trichlorethylene or MEK.

An inexpensive and readily available substitute for the
above solvents is benzene cigarette lighter fuel. This
commodity can be bought in small tins from mosttobaccon-
ists and many other shops. This substitute also has an
advantage in that it degreases the printed circuit board.
But do not get the solvent near a hot soldering iron-
benzene is inflamable.

J. Hartley,
Winchester.

Please Note: this column is intended for constructional ideas
and ideas relating to electronic construction. It is not our
intention to publish circuits of any description.

All items submitted should be original and not previously
published. If similar ideas are submitted by two or more
readers the first received will be published.
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NEXT MONTH!
/////// THESE

TELEPHONE REMOTE
MONITOR

Don't let your phone
go unanswered. This
monitor will relay the
ring to a remote
position e.g. garage
or garden.

Sammy to. Ea&
PROJECTS

A simple circuit for re-
ducing tape noise on play-
back from cassette tape
machines.

Plasm
SOLDERING

FOR
BEGINNERS
A must for all new constructors.
Straightforward explanation and
illustrations of soldering.

Because of prevailing production problems, no firm publishing date can be announced for the November issue. Readers are
advised to check regularly with their local supplier from mid -October onwards.

everyday
electronics
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New products and
component buying
for constructional
projects

`..4
OING back to the April issue
and the Transistor Assisted

Ignition, those readers that were
interested will recall that we
gave Marshall's as suppliers for
the transistors. Subsequently-in
the July issue-we mentioned the
difficulty in supply, due to Mar-
shall's being let down on delivery
dates.

The situation has not yet
improved, however since so many
readers still want to build the unit
we have asked Marshall's if they
are willing to supply two. TIP53s
instead of one TIP53 and one
TIP49-this substitution will not
affect the functioning of the unit
but does put up the price by
nearly £1.

Any readers that are prepared to
pay the extra can have their unit
now-others may have to wait a
few months until Texas decide to
make more TTP49s. This increase

puts the cost of all the semicon-
ductors including postage, pack-
ing and V.A.T. up to £3.80. Write
to A. Marshall's (London) Ltd., 42
Cricklewood Broadway, London
NW2 3HD.

Delta Guitar
The parts for the contruction of

the Delta Guitar should be avail-
able through hardware shops and
music shops-for the bridge,
machine heads; -strings etc.

The magnets may prove diffi-
cult in some areas but most of the
larger hardware stores stock them
or should be able to get them for
you. To get to the "electronic"
parts, the transformer is available
from Zeta Windings Ltd., 26 All
Saints Road, Landon W.11, or is
available to callers from H. L.
Smith and Co., 287-289 Edgware
Road, London W.C.2.

The cost of the transformer
including postage and packing
and V.A.T. is £1.85. The knobs
shown in the photographs of the
prototype are available with
coloured (red, blue, green, yellow,
violet or black) or chrome top
caps from Re -An Products, Burn-
ham Road, Dartford, Kent. The
cost for the pair including post
and packing and V.A.T. is 50p.

One final point on the com-
ponents, readers may find it easier
to buy d.p.d.t. slide switches
rather than the s.p.s.t. that is
specified. This, of course, causes
no problems, simply disregard
four of the connections.

Burglar Alarm
The Burglar Alarm relies on

microswitches at each window
and door to protect the house
and therefore one of the major
items when buying will be these

IT'S JUST AS WELL WE'LL BE HOME

EARLY. MIKE'S GOING TO CONSTRUCT
THIS DELTA ELECTRIC GUITAR
WHICH IS FREE WITH E.E., AND
HE'S SURE TO NEED MY HELP

zr...

.47,1rM4114

switches. If you look around you
may be able to find some ex -
equipment ones that are fairly
cheap and small enough to look
neat, don't worry about the rating
of them, they are only required
to pass a few milliamps at low
voltage.

Incidentally, since the number
of switches and associated
resistors required by each reader
will vary, the cost of these has
not been included in the total
cost, neither has the cost of the
case which could be home made.

The meter for the alarm testing
system can be almost any 10mA
moving coil type provided it is
not so small that the lmA divi-
sions are not easily distinguished;
simply buy the cheapest available.

Reaction Timer
As stated in the article virtually

all parts for the Reaction Timer
are those used for the Teach -In
'4 course, readers following the
course will only have to buy the
push button. To make the perma-
nent model neatly a skeleton pre-
set and a multiturn preset will be
required, although both of these
could be normal types mounted in
such a way that they are not
altered by accident, and connected
to the Veroboard by flying leads.

Note that the push button can
be one of two types and that Dl
is not required if S2 is a push to
break type.

The case can be almost any
type of approximately the right
size-see components list.

General Purpose Switch
All parts for the General Pur-

pose Switch should be readily
available. It can easily be housed
in any of the small cases on sale. -
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electronics
lookI really

mastered
...practical

...visual
...exciting !

no previous knowledge
no unnecessary theory

no "maths"

RAPY

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit.
servicing procedures.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

I

FREE
POST NOW

for
BROCHURE

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 104,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do not employ representatives

NAME BLOCK CAPS
or write it you prefer mot to cut page ADDRESS PLEASE

special free gift also to all our students
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CRESCENT RADIO LTD.
II -IS & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 1685

ABS PLASTIC BOXES VEROBOARD
Handy boxes for construction projects. -1 .15 !Plain -15

Moulded extrusion rails for P.C. or 21
_

x 35 329 24p 15p
chassis panels. Fitted with 1mm front
panels.

28 x 5
38 x 32

34p 34o 189
34p 34p ..

1005 -10.5mm x 73mm x 45mm =51p. 38 x 5 39p 45p

1006=150mm x 74nn x 47mm -613o. 17 x Ci 1-06P 77P ' 60p
1007=185mm x 134rnm x 60mm- 965. 17 x 32 145p 1161, 791,
1021-108mm x 74mm x 45mm --.50)?

(eloping front)
17 x 5 1-85p .. l HOP

Pin insertion tool 63p

CLEAR PLASTIC
Spot face Cutter 46,
Pkt 36 pine (date -1 or -13) 25P

PANEL METERS
Size 59rom x 46mm x 35mm these LOUDSPEAKERS
meters require a 38mm hole for
mounting.

25. 9 ohm

68E6 =-.0 to 50 micro amp Full Scale 2r 40 ohm 50o
21" 80 ohm 50pME7 - 0 to 100 micro amp

22.9 = 0 to 500 micro amp 5' 8 ohm ceramic 2125
2E9 = 0 to linfit ,.61," 8 cam Dual cone ceramic 12.50

2210 -= 0 to 5m/a .. 10' 8 ohm Dual cone ceramic 28.75
rxe 8 ohm ceramic 41-80M211 = 0 to 10m/a " " 8" x 5" 8 ohm Permanent Magnet 11-602212 = 0 to 50m/a

51E13 = 0 to 100m/a .Infl 13 x 8" 450 Kit 3-8-15 ohm 23-75
ME14 - 0 to 500m/a .. "EMT
fd215 = 0 to 1 alnla

13 x 8' 350 Kit 8 ohm T7-50
Pane Ultra high power loudspeakers
.PopMEI6 = 0 to 50 volts AC. Full'Enal'e 25/2 30 watt 15ohm 12" /8-18

3(217 = 0 to 300 volt 1f. Pull Scale 'Pop 55 60 Watt 8/15ohin 12' 214-50
°PopME18 = .8" Meter ,. ,-- =__ 50 50 Watt 15ohin 12" 21181
*Pop 60 60 Watt 8/15ohm 15. 215-40ME19 -

"VII" Meter a i i *Pop 100 100 Watt 8/15ohm 18" 127.00

OUR PRICE "Carr on 148 over 13 x 8' and 12" 50p
23.00 par LIS.

"CRESCENT" 100
WATT R.M.S. ALL

...... ,
---.....-......

PURPOSE AMPLIFIER
U . BUILD . IT

We supply the three modules for you
to build this Diseo-Group-P.A. ampli-
fier into the cabinet of your choice.

* THE POWER
AMP MODULE

170W. rams. sq. wave 300W instal,
LIGHT EMITTING taneone peak into 8 ohm (60W into

DIODES 16 ohm). 21428. carr. 45p.

Til 209 (Red) with Clip 22p each
Til 209 (Green) with Clip 88o each * THE PRE -AMP
Til 209 (Yellow) with Clip 909 each MODULE
Bled 500 TO92 Type .. 16o each Font control pre -amp. Vol. Bass

Treble. Middle controls. Designed to
LED READOUTS drive most amplifiers using P.E.T. first

stage. 13.90 care. 25p.
Littonix

, DL707 -3 Character 14 Pin Dil £2.00 * THE POWER SUPPLY
DL701 As above but f 1 - 22-00 la aUPPlled complete with the mains
DL747 -6 Character .. .. 5.2.62 transformer. 19.06. care. sop. Complete
lifinffron fixing instructione are supplied and no
3015 7 Segment 16 Pin Dil .. 11.18 technical knowledge is required to
3015G As above but ,.._-.1. .. 21-18 connect the three ready wired modules.

A fantastic bargain. If you purchase
CLOCK CHIP all three modules. 8$5, care. 75p. Send

CT7001 MOS/LSI Digital Clock /
B.A.E. for further details on this or
our ready built ampliflen3.

Calendar Chip plus full Circuits and
Information Leaflet .. . 18.95
Circuits and Information Sheet 15o
Lit704 Led Display for above 21-85 DECON-DALO

Or 4 for 25-25 33 PC ETCH RESIST PEN
The Decon-Dalu 33PC iS a sumac
instrument for the professional and

3 KILOWATTS amateur electronics engineer. Enabling
PSYCHEDELIC LIGHT him to prepare in minutes a Perfect

printed circuit board.CONTROL UNIT OUR PRICE 80o + VAT

POWER PACKS
PP1 Switched 3-6-71.9volt 4002/A

Transistor A Zener Stabilised On/
Off switch a Polarity Reversal
switch, in a black metal case

Three (Manuel: Bs,- -Middle-Treble. 45-E5 each
Each channel has its own sensitivity PP2 Switched 6-71-9 volt Battery
control. Jost connect the input of this Eliminator. Approx size 28" x
colt to the loudspeaker terminals of an 23" x 35". Ideal for caeactte re -
amplifier, and connect three 250V up to corders. 42-75 each (Philips type
1000W lamps to the output terminals f.8.00)of the unit, sad you produce a fascln-
sting sound -light display. (All gas,

PP3 Car converter. From 12v Poe. or
Neg to = 6-714 volt. Easy to fit

anteed.) and transistor regulated
£18.50 plus 38P P. 2 P. £2.50 each.

U.K. CARR. V.A.T. Send 20p for a
15p unless otherwise I 8% VAT to be added CRESCENT

stated to all orders CATALOGUE

JOSTY KITS
FROM
ELECTRO SPARES
The Josty appointed stockists

* ALL KITS POST FREE! * ALL PRICES INCLUDE VAT!
It makes practical sense to invest in Josty Kits. They come
complete with everything you need - all the components ready
to use, including even the solder. Plus easy -to -understand,
fully comprehensive instructions, and a cast-iron guarantee.
Just look at the list of Josty Kits available now from Electro
Spares. Remember, every price includes VAT, and every Kit
is post free.
Model Josty Kit
No. Retail Price List
AF20 Mono Transistor

Amplifier 5.28
AF25 Mixer 3.96
AF30 Mono Transistor

Pre -Amplifier 2.87
AF35 Emitter Amplifier 2.50
AF80 Small 0.5 W Amplifier

for microphone 4.65
AF305 Intercom 8-28

AF316 Mono Amplifier (for
Stereo use two) _ 6.50

M160 Multivibrator 1.88
Ml 302 Transistor Tester 9.30
M191 Vu -Meter 5.01
M192 Stereo Balance Meter 5-47
LF380 Quadrophonic Device 12.50
AT60 Psychedelic Light Control.

Single Channel 8.58

AT65 Psychedelic Light
Control, 3 Channel 16-00

AT25 Window Wiper Robot 6.40

Total RRP
inc. VAT

AT30 Photo Cell Switching
Unit 6.27

AT50 400w Triac Light Dimmer
Speed Control 5.26

AT56 2,200w Triac Light Dimmer
Speed Control 7-59

AT5 Automatic Light Control 2-84
GU330 Tremelo Unit for

guitars. etc. 8.25
HF61 Diode Detector 3.66
HF65 Frequency modulated

FM transmitter 2-97
liF75 FM Transistor

Receiver 3.16

HF310 FM Tuner Unit 17.39

HF325 De -Luxe FM Tuner Unit26.53
HF330 Stereo Decoder for use

with HF310 or
HF325 10.95

GP310 Stereo Pre -Amp to use
with 2. AF310 23.39

GP312 Basis circuit board 12-60

Plus many others.

'AMATEUR ELECTRONICS'
Specially produced by the makers of Josty Kits to give you a
professional insight into the fascinating world of electronics.
Written with the amateur in mind from start to finish, "Amateur

Electronics" is an ideal introduction to the
whole subject -
from first principles to advanced electronic
techniques. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p 8 p. No VAT
Send S.A.E. now for a free 8 -page colour
brochure all about Josty Kits and
Amateur Electronics.

COMPONENT LISTS FOR
"EVERYDAY ELECTRONICS" PROJECTS
You only need to have constructed a few
projects as published in "Everyday
Electronics", to know what a problem it
is to get every component just when
you need it. Electro Spares have devised
the complete solution. Now you can gee lists
of all the components required for any of the projects in
this issue. Just send us a stamped addressed envelope, and tell
us which project you are interested in. The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more components to suit yourself.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single component you buy from us is a new branded
product from a reputable manufacturer. And it carries the
manufacturers full guarantee.

ELECTRO SPARES
T he Compoideirt Centre of the North
288 ECCLESALL RD., SHEFFIELD Sll 8PE IIP
Tel: Sheffield (0742) 668888
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LECTRONICS at SCHOOL
iv^

WE HAD a very progressive physics master at
my old grammar school. A "radio man"

through and through, he would give up many a
lunch hour for our welfare. He scraped together
funds from somewhere and provided us with a
"Heathkit" oscilloscope, signal generator and
valve voltmeter-at yearly intervals. With tran-
sistors becoming available, many a solid-state
version of an old valve circuit was knocked
together on those heavy oak benches.

WHY ELECTRONICS AT SCHOOL?
People continue to argue their views for and

against Comprehensive Education. I uphold it
and one of my reasons is that it has undoubtedly
facilitated the introduction of such subjects as
electronics at schooL Even so it has been slow
in establishing itself on the curriculum.

Many headmasters have difficulty finding staff
willing or able to teach it. Some are deterred by
the rather heavy initial capital outlay. Most want
to know what it is all about, how it rates as an
easy option and what ultimate good it will serve.

Readers of EVERYDAY ELECTRONICS will need
little convincing that electronics makes an excel-
lent subject to study at school. Some of the
pupils might well make a worthwhile career of
it, others taking it up as an absorbing hobby. The
rest will, at least, be better informed to treat
with care and respect the many pieces of elec-
tronic equipment with which they will come into
contact over the years.

The ever-increasing hours of leiSure which
fewer working hours will bring demands possi-
bilities like electronics. Those children who are
products of the raising of the school leaving age
may find in the subject a willingness to parti-
cipate in school activity.

Teachers who are interested in electronics or
informed parents might well ask whether there
are any plans for the introduction of electronics
as part of their school's curriculum.

LEARNING ELECTRONICS
We, at St. Peter's, introduced electronics

several years ago. Calling it "Practical Elec-
tronics" we offer it as a C.S.E. subject to all boys
and girls making their decisions for subject
options when entering the fourth year.

These children have all studied physics and
chemistry up to this time so they should be
sufficiently well equipped in basic electrical
knowledge to begin the course. Even so, we find
that a thorough revision of this is necessary to
ensure that they all start at the same level.

The course involves two years of study con -
Everyday Electronics, October 1974
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sisting of two weekly sessions of 80 minutes each
and homework.

All the usual components and pieces of basic
equipment used in electronics work are studied
and the reasons for their operation are dis-
cussed. Topics which need mathematical calcu-
lation such as potential dividers, Ohm's law
and transformers are entered into.

We do not pretend, of course, that the less -
able pupil finds this all plain sailing. He may find
great difficulty but focuses his attention on the
practical side, learning what the various devices
do rather than why. A very few realise that
electronics is not for them and change their
option after only a few weeks. On the whole,
however, they enjoy it immensely and pursue
the course willingly to the end.

Readers may gain the impression that this is
a very theoretical course but this is certainly
not the case. We justify the name "Practical
Electronics" by illustrating each point with
demonstrations, experiments and much class
discussion.

CIRCUIT CONSTRUCTION
Much of the work the students do themselves

building many of the circuits on S-Decs. I am
surprised that many more amateurs do not use
these for experimental circuits. Consisting as
they do of interconnected rows of holes;
resistors, capacitors transistors and the like are
simply pushed in according to a carefully
planned scheme. Components have a very long
life as the wire ends are not shortened thereby.
Transistors are not ruined by over enthusiastic
use of the soldering iron.

It is, however, essential that the student learns
correct soldering technique and how circuits
can be built in other ways. For this he may
cut a piece of plywood, drive in panel pins and
solder to these. At other times he may use
matrix board, Veroboard or even etch his own
printed circuit board.

Building amplifiers, oscillators and the like he
will automatically learn how to use the basic
test equipment which is made available, such
as transistor testers and oscilloscopes. He will
learn to detect faults and to rectify them
whether they are due to faulty components or
(more frequently) their misrepresentation of
the circuit.

PHILOSOPHY
We never feel smug about our subject-in

fact we are generally grumbling about some
shortcoming. There is, for example, a wish to
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re -introduce a little work on thermionic valves.
Thermionic emission is a fundamental concept
which still has a place in our solid-state world.
We have no time to do this, however, as other
important topics have been added to the
syllabus.

We all agree on one basic piece of philosophy
-that electronics must not be taught as a
"black box" subject. We feel that it would be a
big mistake to discuss a lot of integrated circuits
which each "do something," the students merely
wiring them together.

This does not mean that we ignore integrated
circuits-haw could we? They are discussed
when a similar circuit built of discrete com-
ponents is already understood and established.
In this respect I do not know what will happen
in years to come. It sometimes worries me that
the role of teaching electronics might ultimately
have to change.

EXAMINATION
As the second year of the course draws to a

close, C.S.E. examination time comes. First of
all, there is a long practical examination where
the candidate answers three questions. He builds
circuits, makes modifications and draws con-
clusions. One of the questions involves using a
circuit which has been built as one of the earlier
projects.

A rigorous theory examination follows a few
weeks later. This has questions from all parts
of the syllabus. The final mark, hence grade, for
the candidate includes assessment of these two
examinations plus a mark for the course work-
i.e. project circuits, notes about theoretical
details and essays which will have been written
during holidays.

WORTHWHILE
We find that electronics as a school subject

cuts across many of the usual rules when a pupil
makes his choice of subjects. The less -able child
rubs shoulders with the highly intelligent. We,
as educationalists, find this most rewarding. We
know the course is worthwhile and this suggests
itself when the pupils-without prompting-
begin to build their own circuits at home using
their new-found knowledge. Then our troubles
begin. Amplifiers which refuse to amplify or
oscillators which will no oscillate become part
of the lunchtime scene. Coffee is abandoned for
a leaky capacitor.

REQUIREMENTS
Any school wishing to embark on a similar

exercise must do so with much thought. A good
stock of the basic materials is, of course, essen-
tial as is a supply of good test equipment. Good
quality instruments are necessary to withstand
a great deal of use and abuse.

An S -Dec being used for a practical demonstra-
tion.

An account with R. S. Components and one of
the larger retail suppliers are essential.

The teaching staff need not be experts-it
sometimes does the children good to see that
"sir" can make mistakes and, hopefully, to put
them right.

Some components fall to pieces through fair
wear and tear and this, together with the neces-
sity to improve the course, means that a reason-
able annual allowance must be available to cover
these needs. An expert syllabus must be written
and a great deal of care here is worthwhile. It
must gradually progress in a natural and logical
order, maintaining a correct balance between
theory and practical work. Mathematical detail
must be sufficient for the more able but not so
much as to deter the others.

I might finally remark that the wisdom of
Solomon is not necessary but the patience of
Job is quite an asset. After nearly a year of
study I recently grimaced to hear; "How many
volts will pass through my relay coil, sir?" rj

PRACTICAL ELECTRONICS
FREE WITH THE OCTOBER ISSUE

THE
P E TRANSISTOR GUIDE '74

A listing of over 400 transistors with useful parameter
information and equivalents. Out now.

DO YOU WANT TO BUILD A
SYNTHESISER

FOR UNDER £50?
Then read the November issue of

Practical Electronics, available mid -October.

ORDER NOW
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enrv's TRANSISTORS. VALVES AND SEMI-
CONDUCTOR DEVICES ANY QUANTITIES
UK'S LARGEST STOCKISTS

ASH L CARRY
PRICES

or CALLERS or BY POST

Ref. No.
I D1203 Telephone Amplifier -Suction
2 01201 Telephone Amplifier -Cradle
3 TI206 2 Station Inter -cumin
4 T1306 3 Station Intercomm
5 T1406 4 Station Intercomm
6 TAIA 2 Station Telephones Intercomm
7 WI.2 2 Station Wireless Intercomm
El DP303 Door Phone Intercomm
9 PK3 ETCH your own printed circuits
0 EA4I Reverberation amplifier

1 US50 Ultrasonic switch
2 XP4002 Photoelectric alarm system
3 Solid state tachometer
4 Power dash transistor assisted ignition
5 Car auto lock
6 4 amp 6-12 volt battery charger
7 FF21 Car radio/cape quad adaptor
8 Fully disappearing car aerial
9 Electric disappearing car aerial

20 ET (FI009) Morse Code KeyfEloozer
21 VH105 aircraft band convertor
22 LM300 50K Disco rnic.
23 DF5OB 50K Communications mic.
24 Car lighter plug 12v voltage adaptors

300mA (state 6/7f/9 volt) £1
25 ST Tuner delay module
26 Gravenire 93IA photo electric unit

(with data)
27 3 ch. 3 x 500 watt sound to light
28 3 ch. 3 x 1000 watt sound to light

plus °vend',
29 150w. light display projector with wheel
30 MMI (B2005) 4 channel 9 volt mixer
31 MX100 deluxe 4 channel mixer
32 H67 (G1320) Stereo headphone amplifier
33 MPI2 6 -CH. Slider control mixer
34 RE 208 stereo phone adaptor
35 MD802 stereo phones
36 C1S200 stereo phones
37 CIS 250 stereo phones
38 GI301 and GI305 stereo phone controls
39 Car stereo speakers in pods. Special
offer £295 pr.
40 Crystal lapel microphone £0-60
41 E1052 car speakers front/rear radar £1.00
42 Bib Groove Clean (Ref. No. 42) LI .76
43 Sib Record care kit (Ref. No. 43) L240
44 Bib cassette recorder care kit (Ref.

No. 26A) £1 96
45 Bib cassette Tape splicing kit (Ref.

No. 24)
46 BASF reel -reel Hobby Box
47 2000 OHM Headphones
48 4000 OHM Headphones
49 Cassette Recorder Mic. (2, x 3; -mm

Plugs)
50 420 ES Microscope
51 UP050 Low cost 9 volt eliminator
52 RE 527K Tape Head Demagnetiser
53 Cambridge pocket calculator
54 8C808 % Pocket calculator
55 BC8I7 Memory pocket calculator
56 BCM 850 % and memory calculator
57 Sinclair scientific calculator

Sinclair Cambridge Memory
58 Autex soldering iron kit (SKI)
59 Bib record care kit (Ref. No. 59)
60 Spc Chassis punch kits
61 Longs desoldering tool
62 I amp in line mains suppressors
63 BSS2 (E1013) 7 way stereo speaker

switch
64 Weller 8200D-PK expert gun kit
65 '5' Dec bread boaro
66 '2' Dec breadboard
67 '4' Dec breadboard
68 'T' Dec breadboard
69 Instant head soldering gun
70 40 watt soldering iron
AMTRON
KITS
310 Radio control

reciever E3.29
300 4 -channel RIC

transmitter 127 Noise reduc-
£6-61 tion unit £955

345 Superher RIC 157 Private TV loop
receiver £6.61 Trans. £495

65 Simple ten- 130 Mono control
sistor tester unit £4.16
El .66 605 PowerSupply

115 Ewalt amplifier for 115 £531
£4.50 610 Power supply

120 12watt amp for 120 45-31
E4.73 615 Powcr supply

125 Stereo control for 2 x 120
unit £6 61 £6 64

Price
64.95
E7.50
L4-95
49-95

E12-50
(13.50
E18-20
E7.00
£2.25

£1175
E12-75
EI3.50
LII-30
(13.50
£2-75
£4.85
£4-68
62.00
E7 80
El -70
44-50

£12.95
45.75

-95 ea.
El -50

£3-50
L21-50

£41-25
£23.50
£4-20
£6.78

£10-50
£2795
£2-25
£2.20
£2-75
46-50
£2.95

LI -64
£2-40
El .50
L1.55

EI-85
£5.70
(2-25
EI.70

£19.95
£21-95
428-95
£33.25
427.20
£23.95
43.30
41-17
£5.50
£5-50
£2.50

£2-20
66-20
£1-98
£4.19
E7-50
E3 65
£2 30
£1 90

ELECTRONIC COMPONENTS

(Post/Packing 15p per 1-6
items GB unless stated)

Ceramic Filters
Miniature 10-7 MHZ filters
40p pair.
IC IF Unit
CA308910-7 MHZIC L2.94
Sinclair 6w. IC
IC12 with data and
PC board £2-10
Radio IC Chip
ZN414 Radio IC
with circuit £1-20
5 w. IC chip 76003
5 watt amplifier
with data £1.50
PC Panel 50p
Strobe Tubes
ZFTBA (simi-
lar to 4A) E4-00
ZFTI2A £5-00
7 segment
indicators
3015E with
data £1.70 ea
Spring delay
units
HR42 9" twin
spring L3.30
PP 20p
HRI6" twin
spring £b -85
pp 25p

ifs

It

IC Clock
MM 53(4 single chip clock
with CCT L9.00
Ultrasonic transducers
with data/circuits L5-90 pr
Fibre optics
0.01" diam, mono filament
E5-50 per 100 metres
0.13^ diam. 64 fibres
LI per metre
15m diam mares tails
£10-50 each
Radio Control XTALS
Matched pair for 465 KHZ
IF E2.00 pr. for all supernet
trans. RX's
Handsets
Lightweight telephone
handsets brand new com-
plete with diagrams for
intercomms £3.00 pr.
Dual impedance and
microphones
50k/600 OHM quality car-
diod stick miss. with
HI -LO and on/off switches
and cables.
RE345 Indoor / outdoor
professional £1075
RE350 Anti -feedback 1P1 -

quality £11-50

QUALITY CASSETTE TAPES
"Living Sound" made specially for
Henry's by EMP Tapes Ltd.
5 screw type with library
Post paid (GB)

3 for 6 for
C60 £1-10 £200
C90 LI .47 £2.85
CI20 £1.83 £3.54

Case

10 for
£3-15
£4-65
L5.60

25 for
E7-50
E11-37
£14-00

SPECIAL OFFER CASSETTE
STORAGE

Rotating unit up co 32 cassettes
stackable £3.60 pp 15p
Car unit with bracket for 10
cassettes £2.80 pp 10p

ELECTRONIC More selection bigger

COMPONENTS
sptoontst, cilndeleziopnrnicr,,cofm;

& EQUIPMENT supply purpose. U5
quote for your repentsrequ

(Please enclose large SAE with all enquiries)

Build
It
Yourself
MWILW Portable radio

£7.98 pp 32p
MW/LW Radio tuner

f"5 15 pp 2.0p
9 volt regulated power

supply £2.15 pp 15o
IS watt inverter

£5.20 pp 30p
40 watt inverter

£680 pp 40p
Sinclair micromatic radio

E2-25 pp 15p

230 AM/PM aerial
amplifier 4329

240 Auto packing
light E6-90

275 Mic. prcamp
£6.98

525C 120-160 MHZ
VHF tuner
£11.31

570S LP generator
10Hz-1 mHo
£21.45

5755 Sq. wave gen-
erator 20Hz.-
20Khz £1977

590 SWR meter
f9-47

630 STAB Power
supply 6-I2v
0 -25 -0 -IA 49-24

690 DC motor
speed Gov.
E3 -3I

700 Electronic
Chaffinch £7.92

707 Windscreen
wiper timer
a -97

760 Acoustic switch
£12-57

780 Metal Detector
(electronics
only) £10-91

790 Capacitive
Burgular alarm
C7-92

MULTI -KITS
Ready to use and use again.
Educational and practical
All transistor circuits with
full handbacks.

10 in I. 10 projects
E5-95 Post 20p

50 in I. 50 projects
413.95 Post 25p

150 in I. 150 projects
621-50 Post 30p

Radionic x 20, 20 (Elec.)
Projects £4-95 Post 20p
Radionic x 40 40 (Radio)
Projects £9.45 Post 20p

835 Guitar preamp.
£4 -99

840 Delay car alarm
£699

875 CAP. Discharge
ignition for car
engine(-Ve
Earth) 413.19

80 Scope Calibra-
tor a -65

255 Level indicator
E6-98

525 120-160mHz
VHF timer
£1131

715 Photo cell
sitch £8-97

:
SEMI

-C°1VDUCTOD VALVE
LISTS 8

Anj

Ref NO. 36
on request

TEST
EQUIPMENT

MULTI -
METERS

(carr./packing 35p)
U4324, 20k/V with
g,,,, 9.25
U435, 20k/V with steel case £8.75
U4313, 20k/V with steel case £1250
U4317, 20k/V with case £16-50
U434I, 33k/V plus transistor tester

steel case £10-50
U4323, 20k/V plus I KHZd 465KHZ

OSC with case £7.70
ITI-2, 20k/V slim type £5-95
THL33D (L33DX) 21-/V Robust £7.50
TP5SN, 10k/V (Case £2.00) 48-25
AFI 05 50kjV Deluxe (case £1.90) £12-50
S 100TR, 100k/V Plus transistor tester

£22-50

General Test Equipment
(t carr/packing 50p.  carr./packing 30p)
unless stated

53100 IMA Scrip chart
recorder E44-00

5TE40 AC Multi -
voltmeter £19-75

STEI5 Grid dip meter
440KHZ-28MHZ

£16.50
5TE65 28 Range valve

voltmeter f2230
-rfk20D RF Generator 120KHZ-

500MHZ £18-95
ffk220 AF Generator 20HZ-200KHZ

£19-95
HM350 In circuittransistor tester 419.50
.C3025 Compact transistor tester £6-95
TT145 Deluxe meter 1-300 MHZ£14-75
tG3-36 RIC osc. 20HZ-200 KHZ £19-75
C3042 SWR Meter £5-75
SE350A Deluxe signal tracer £12-95
.SE400 Mini -lab all in one tester E1550
CI -5 Scope 500,000 KHZ (carr. £1.)

43-00
C30435CH F/A meter 1-300 MHZ £5-75
Resistance sub box 1 Post, etc. f £2.40
Capacitator j 20p 1 62.10
2 amp variable transformers

(carr. £1) £6-55
Radio activity counter 0-10 (carr. £1)

£9-97
Mains unit for above (carr. 502) £3.75

PA -DISCO -LIGHTING
EQUIP E T

Without doubt UK's best range of
modular and complete equipment, Light-
ing, mixing, microphone. accessories_
speakers, amplifiers, lenses, etc., etc
FREE stock lists (Ref. No. 18) on request
CALL IN AND SEE FOR YOURSELF
at '309' (sec below).

795 Electronic
continuity
tester £4-97

860 Photo timer
f15-51

235 Acoustic Alarm
for driver
48.61

465 Quartz XTAL
checker £9-90

220 Signal injector
L2-65

390 VOX 613-62
432 Testakit £21.83
670 Buffer Battery

Charger £7.59
850 Electronic

Keyer £16-37

8% TO BE ADDED

TO ALL ORDERS

(Export VAT FREE)

FOR MORE

ELECTRONICS, SEE

BACK PAGE

Illemars RADIO
EDGWARE ROAD, W2

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381
309 PA -Disco -Lighting High Power Sound 01 -723 6963
303 Special offers and bargains store
All marl to 303 Edgware Road. London W2 18W

Hi Fi and
Electronics
Centres Open
9 am - 6 pm

Prices correct at time of preparation. Subject to change without notice. &O .E.
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With a kit
as completeas this,
allyouneed add

is a little time.

You may have found, from past experience,
that your definition of 'complete' is not quite the
same as other people's. And your so called complete
kit comes minus a cabinet, or knobs, or a multitude

of other bits and pieces.
That won't happen with a Heathkit.
Take our very popular digital alarm

clock kit. Every part you need will be there, right
down to the solder. And you'll also receive a very
easy to understand instruction manual that makes
light work of assembly. --------inim______

In fact all you need are a few
basic tools and a few enjoyable hours of your time.

After which you may like to try your hand at
our AR -1214 stereo receiver. Or even a TV.

And how about an ultrasonic burglar
alarm disguised as a book?
Or, for a bookful of other ideas, just clip the

coupon and we'll send you the Heathkit catalogue.
Otherwise call in and see us at the London

Heathkit Centre,233 Tottenham Court Road.
Or at our showroom in Bristol Road, Gloucester.

You'll find it well worth your time.
Heath (Gloucester) Limited, Dept. EF-104,

Bristol Road, Gloucester, GL2 6FF.
Tel: Gloucester (0452) 29451.

To: Heath (Gloucester) Limited,
Dept. EE -104, Gloucester, GL2 6FF.
My free Heathkit catalogue, please.
Name
Address

Postcode
Remember easy terms are available

Leith the Heathkit Monthly Budget Plan. Schiumberger

MEATH

I-PRE-PAK
AUDIO BARGAINS

'STEREO DECODER

£4.50
incl. P. & P. and V.A.T.

A Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell tale light can be connected.
The Unit Is a small printed circuit, no further alignment
necessary. A L.E.D. is recommended as the indicating light,
suitable device available from us at 25p. instructions Included.

3 WR.m.s.I.C. AM
only 11.50 Order CodeP. 1.C.A. 1Oder

P. &

on P.C. Board with all components
or 2 on one board for £2,60
Order Code 1.C.A.1/S
These amps. are supplied with a free booklet
on connecting up. specifications and easy to
build projects using the I.C.A.1

5W & low AMPS
5W0my £1.80

ONLY £2.26
inc. P. & P.

These matchbox size amplifiers have an exceptionally
Good tone and quality for the price. They are only 2k"x
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested.

Now available for 5 ildOWAMPS

IStereo Pre -Amps I
Stereo Tone Controls

I(Please insert quantities and delete those not applicable)
Name

Pre -assembled printed circuit boards 2" x 3" available In
stereo only, will fit -15 edge connector.
Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1.10

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. Et -55

Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. L1.10

Instruction leaflet supplied with all units. Post and
%packing included in prices. VAT at current rate.

limmielm 1110

um sim am mol
I enclose £

NEN
for Decoders)

3W Amps] SW Amps/ 10W Amps/
Stereo Pre -Amos 2

Dept. D, 222,224 West Road,
Westcliffe-on-Sea, Essex SSO gDF

Co Roan NoZ20919
Telephone: Southend (0702) 46344

Nom ma min Imm =11 aRAK

I
I

BI
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STATIC ELECTRICITY
The ancient Greek word for

amber was "elektron". (Drop that
little tit -bit at a gathering and see
how many conversations you
stop!) However, to the modern
mind the word "electron" carries
with it connotations of electricity,
so what's the connection? Easy -
2000 years ago the Greeks were
all madly rubbing amber to pro-
duce the phenomena caused by
static electricity.

So-if you've got a bit of amber,
rub it. If you haven't, don't worry
-plastic will do as well, or better.

Rub it vigorously with wool for
5 or 10 seconds and then pass it
over the head of an unsuspecting
friend. He will feel a tickling
sensation in his scalp and all his
hair will rise up towards the
plastic as though he had just been
to see a horror film, Fig 1.

Static electricity can be in-
duced by rubbing

:d
Aga ,..s:-kft'w

Fig. 1. Rubbing a plastic comb
with wool and then passing
over the head will cause the
hair to stand on end.

Physics

FUN!
By Derrick DAINES

If you scout around, trying
this and that, you will find that
some plastics serve better than
others. Polythene sheeting is very
good.

Without getting too technical, we
can say that electrons (parts of
atoms) have actually been trans-
ferred from the wool to the sur-
face of the plastic, giving it a
positive charge. Let us check this
last point.

Fig. 2. Two sheets of poly-
thene, when rubbed with wool,
will be seen to repel each
other when brought close to-
gether.

Obtain two identical plastics
and rub them with wool. (Don't let
them touch.) If the two sheets are
now held up near to each other,
they will be seen to repel each
other, Fig. 2. Remember that like
poles of magnets repel? Obviously,
here we have the same thing.

Now rub a piece of glass with
silk and rub the plastic with wool.
If they are held up, the chances
are that the plastic sheet will be
attracted to the glass. (I say "the
chances are" because some

plastics will produce negative
static, and others positive.)

Electric charges can attract
and repel, just like magnets

For an interesting experiment,
set the kitchen tap so that it
releases water in a small jet-i.e.,
not broken, yet as slow as
possible. Now the same electrified
plastic sheet, if brought up to the
jet, will deflect the water without
actually touching it, Fig. 3.

Fig. 3. When a sheet of poly-
thene which has been rubbed
with wool is brought up to
running water from a tap, the
water is deflected (repelled).

Finally for this month, try
rubbing a balloon so that it sticks
on the ceiling, or see how much
cigarette ash you can pick up.

Just one word of warning-all
of these experiments work best in
a very dry atmosphere. The
reason why, we will look into
next time.
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TEACH 74 "Doc.TEST
ANSWERS TO LAST MONTH'S
QUESTIONS

1. Only the first relationship is correct. The others
should be

Current = V : Voltage = Power
R Current

2. For the inductor, voltage equals the inductance
value in henries multiplied by the rate of change
of current in amps/second. For a capacitor,
current equals capacitance in farads multiplied
by the rate of change of voltage in volts/second.

3. By observing the terminal voltage with and
without a suitable load resistor connected.

4. No. A positive gate pulse can only turn the
thyristor on. The gate then loses control.

5. Yes. With modern transistors the most sig-
nificant change is that V falls by about 2mV
for every degree C rise in temperature.

6. In each case the power rating is 2 watts total
since the resistors have equal values. If the
resistors are not the same value the answer
will depend on which resistor reaches its 1 watt
rating first. For the series case with the current
common, when the larger value resistor (R1)
reaches 1 watt dissipation the lower value resistor
(R2, say) will be dissipating R2 watts, which is

R1

less than 1 watt. For the parallel case, when the
lower value resistor (R2) dissipates 1 watt, the
higher value resistor (R1) will be dissipating R2

R1

watts because in this case the voltage across
the resistors is the same.

7. 6 volts reverse bias (maximum).
8. Resonance is a particular condition, in a circuit

containing inductance capacitance and resist-
ance, in which the reactive effects of the L and C
tend to oppose each other. The circuit appears
purely resistive and the applied voltage and
current will be in phase.

9. For 10V r.m.s. the peak value is 10 x 1-414, i.e.
1414 volts. The average value is the peak value
divided by :r which gives approximately 4.5 volts.

10. Between diagonally opposite corners the resist-
ance will be that of two 20k0 paths in parallel,

Answer to question 13 below Note different current
scales.

'BREAKDOWN'

REVERSE
BIAS

FORWARD
BIAS

VOLTAGE

i.e.i.e. 10k0. Between adjacent corners the paths
are 10k9. and 30k0 in parallel which gives 7.5k1.2.

11. No, except for very low frequencies in which case
the needle will vibrate to and fro.

12. A total resistance of 50k12 is needed so 49k0
must be added in series with the meter.

14. One stable state and one quasi -stable state.
The circuit generates a pulse of fixed length
when triggered.

15. To prevent eb junction breakdown under reverse -
bias conditions.

16. Using say a 100k0 resistor to supply a fixed base
current from a 4.5V battery and a 1000 resistor
as a collector load, the transistor with the highest
gain will produce the largest collector current.
This can be "measured" by using the voltmeter
across the 1000 resistor.

The circuit used for answer 16.

17. Time constant is a measure of the speed at
which the capacitor can charge or discharge.
In a time equal to one time -constant, charging
(from zero) will be 63 per cent complete. The
time constant is given by C x R.

WE NOTE
In Semiconductor Primer No. 20 (September 1974)
R2 should be 271d1 and the current in R1 011mA.

The Denco coil for the Metal Locator (Sep-
tember 1974) was incorrectly specified as
green. Denco are at 355/7/9 Old Rd., Clacton -on -
Sea, Essex, C015. This should be a blue type,
range 1T.
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1)WeAtt
GUARANTEED -TO -SPECIFICATION COMPONENTS

THIS MONTH'S SELECTION OF

Everything Brand New * Attractive Discounts * Free Postage (U.K.)
Build that EE Design with EIT components

TRANSISTORS
and semi -conductors of many types from simple
diodes to ICS photo -sensitive devices, threshold
switches, etc. etc.
MINITRON DIGITAL INDICATORS
3015F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DIL (some alphabetical
symbols available)
Suitable BCD decoder driver 7447

£1 -20
£1.15

30155 showing + or - & 1 & dec. pt. £1-20

CAPACITORS
DALY ELECTROLYTIC
in cans, plastic sleeved
1000m F,'25V 28p 1000/50 41p
50001100 22-91 2000/50 57P
5000125V 62p 5000150 £1 .18
2200/100 £1.56
POLYESTER TYPE C.280
Radial leads for R.C.R. mounting. Working voltage
250V d.c.
0.01, 0-015, 0-022, 0033, 0.047 ea. 3p
0.068, 0.1, 0.15 ea. dp
0.22, 5p: 0-33 7p; 0.47 dp: 0.68 1Ip; 1-0 140;
1.5 21p; 2.2 24p
SILVERED MICA
Working voltage 500V d.c.
Values In pFs-2.2 to 820 in 32 stages ea. 6p
1000. 1500 7p; 1800 8p: 2200 10p; 2700, 3600 120;
4700, 5000 15p: 6800 20p; 8200, 10.000 25p
TANTALUM BEAD
0.1, 0.22, 0.47, 1.0 mFf 35V. ea. 14p
2.2/16V, 2.2/35V, 4-7/16V, 10/6.3V ea. 14p
4-7/35V, 10/16V, 22/6.3V ea. 18p
10/25V, 22116V. 47/6-3V 100/3V ea. 20p
POLYCARBONATE
Type 1342540 Working Voltage -250V
Values In mF:
00047, -0-0068; 0-0082:0.01; 0.012; 0-015 ea. 3p
0.018; 0-022; 0-027; 0-033; 0-038; 0047; 0-056
0-068; 0.082; 0.1 ea. dp
CERAMIC PLATE
Working voltage 50V. d.c.
In 26 values from 22pf to 6800oF, each, 2p

POTENTIOMETERS
ROTARY. CARBON TRACK. Double wipers
for good contact and long working life
P.20 SINGLE linear 100ohrns to 4.7megohms, ea. 14p
P.20 SINGLE log. 4.7Kohms to 2.2megohMS,

ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2.2megohms,

ea. Up
JP.20 DUAL GANG log. 4.7Kohms to 2.2megohMS,

ea. 48p
JP.20 DUAL GANG Log/antilog 106. 22K, 47K,

1 megohm only ea. dip
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only available In ranges
above.
Skeleton Carbon Presets Type PR, horizontal or
vertical Op each.
SLIDER
Linear or log. 4.7K to 1 meg. in all popular values

ea. 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, blk/wht/redlyetigrniblUeldk. grey/It.

grey ea. 1p

JACKS AND PLUGS
Sockets
2 -circuit unswitched SUSS 12p
2 -circuit /2 break contacts St /BB 159
3 -circuit unswitched (Not GPO) S3SSS 17p
3 -circuit with 3 break contacts S3/BBB 20p
2 circuit with chrome nut and black/white/red/green
or grey unswitched S5/SS 16p

 with 2 break contacts S5/BB 20p
Miniature 3.5mm 2 -circuit, (black) 2 br, cont S6/BB

9p
Plugs
2 circuit screened top entry P1
side entry SEPt
Line socket mono 231
Line socket stereo 244
3 circuit unscreened. bligrey1wh. P4
2 circuit, unsereened, bl/whi/reclibl/grn/gry P2
3 circuit screen top entry P3
side entry SEP3
Miniature 3-5mm 2 -circuit screened P5
Min. 3-5mm 2-clrc. unscrnd. various colours P6

24p
36p
409
45p
4Cp
189
53p
55p
13p
10p

EV CATALOGUE
2nd printing

(Green and yellow cover)
112 pages. thousands of items; Illustrations:
diagrams; much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
Costs only 25p post free and Includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

INSULATED SCREW TERMINALS
In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag & nuts.
15A/250V In blkibrwn/red/yel/grn/b1/gry/wh,
Type TP.1, ea. 14p
Suitable plugs Type TP4, 4mm each 7p

Type TP2, 2mm each 4p

ZENER DIODES
Full range E24 values: 400mW: 2.7V to 33V,14p each;
1W: 6-6V to 82V, 21p each; 1-5W: 4-7V to 75V,
67p each. 20W: 7-5V to 75V 94p each. Clip to in-
crease 1.5W rating to 3 watts (type 266F), 5P.

RESISTORS
Code Watts Ohms 1 to 9 10 to 99 100 up

(see note below)
C 1/3 4-7-470K 1-3 1-1 0.9 nett
C 1/2 4-7-10M 1.3 1-1 0-9 nett
C 3/4 4.7-10M 1-5 1.2 0.97 nett
C 1 4.7-10M 3.2 2-5 1-42 nett
MO 1/2 10-1M 4 3-3 2.3 nett
WW 1 0.22-3.9 11 10 8
WW 3 1-10K 9 8 6
WW 7 1-106 11 10 8

Code.:
C = carbon film, high stability, low noise.
MO = metal oxide, Electrosll TR5, ultra low noise.
WW - wire wound, Plessey.

Values: All E12 except C 5W, C 3W. and MO 5W.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

and their decades.
E24: as E12 plus 11, 13, 18, 20, 24, 30, 36 43, 51,

62, 75, 91 and their decades.
Tolerances:

5% except WW 10% =0050 under 10r) and
MO 3W 2%.
Prices are In pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 100 only.

VEROBOARD
Copper clad 0.1 matrix -2.5 x 3.75 ins. 32p: 3.75 x
3-75 ins. -35p: 2.5 x 5 Ins. 35p: 3-75 x 5 ins. -24p.
Copper class 0-15 In. matrix 2-5 x 3.75 ins. -24p:
3.75 x 3-75 ins. -35p: 2-5 x 5 ins. 35p: 3-75 x 5 ins. -
44p.
Vero spot face cutter (any matrix) 539.
0.040 pins (for 0.1 matrix) per 100-36p.
0-052 pins (for 0.15 matrix) per 100-36p.

ELECTROLYTICS
Axial Lead

µF 3V 6.3V 10V 16V
0.47

I 0
2 2
4 7

10
22
47
100
220
470

1,000
2,200
4,700

10,000

9p
8p
9p

1 1 p
15p
26p
42p

8p
8p

10p
13p
18p
30p
46p

8p
9p
8p
9p

10p
13p
23p
39p

I I p

21p
8p

10p
tip
17p
26p
44p

25V 40V 63V
sip

1 1 p -Ilp - Op- 8p 9p
8p 9p 8p
9p Op 8p
8p 8p 10p
9p lop 12p

lop lip 17p
13p 17p 24p
20p 25p 41p37p 41p -58p - -

I OOV
8p
Op
9p

8p
10p
13p
19p
28p
45p

KNOBS
Ina treat variety of modern types. Pori shaft, from
plastic to solid aluminium as well as pointer and
numbered types.
CONNECTORS
DIN from two way to 7 way plugs and sockets, phono
types mains connections, etc. etc. Page 88 in Cata-
logue 7

BAXANDALL SPEAKER KIT
As designed by P. J. Baxandall and described
originally in "Wireless World." Simple to
assemble, fantastically good results and a greater
money saver. Carries 10 watts RMS. 15 ohms
impedance. Size 18in x 12in x 10in. Complete kit,
including pack -flat cabinet, £14.90.
The size and weight of this product obliges an to
charge 70p part cost Of cart. in U.K.
Equaliser Assembly, £230.
Loudspeaker Unit 59RM109, £245.
Cabinet Kit (to Baxandall design), E10-45.
Cross -over choke for additional woofer to above
L1-50.

This is IP Service
DISCOUNTS
Available on all items except those shoWn with
NETT PRICES. 10% on orders from £5 to L14.99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE
In U.K. for pre -paid mail orders, except Baxandall.
For order list value £2 and under there Is an
additional handling charge of 10p.

GUARANTEE OF QUALITY
All goods are sold on the understanding that they
conform to manufacturers'. specifications and
satisfaction Is guaranteed as such-no rejects,
'seconds' or sub -standard merchandise is offered
for sale.

GIRO ACCOUNT-No. 38/671/4002
Prices quoted do not include V.A.T., for
which 8% must be added to total nett
value of order. Every effort is made to
ensure correctness of information and
prices at time of going to press. Prices
subject to alteration without notice.

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

All postal communications, mail orders
etc. to Head Office at Egham address,
Dept. LE 10 S.A.E. with enquiries re -

(Dept. EEIc)
quiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081.

ELECTRO ALOE LTD

Everyday Electronics, October 1974 579



EXPRESS COMPONENTS
17, Albert Square, London, E15 1HJ

/ fuzz box
INTRODUCING the first of our electronic
kits for the musician, suitable for use with
electric guitars and organs. Kit comes
complete with wire, solder, ready drilled
case and step-by-step instructions.
(Batteries are not supplied).

PRICE FOR KIT OF PARTS £5.75 inc. p. & p.

ELECTRONIC COMPONENTS FOR
E.E. PROJECTS

SPEED GUARD MAR. 74 f4.00

SLIDE TIMER FEB.74 £2.40

FETSET JAN. 74 £2.20

TREMOLO DEc. 71 £2.40

WAA-WAA SEPT. 73 £1.80

BETA TRANSFORMER (M218) £1.85

MAIL ORDER ONLY

S.A.E. FOR ALL ENQUIRIES

YOUR CAREER in
RADIO &

ELECTRONICS P
Big opportunities and big money await the qualified man
in every field of Electronics today-both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit. I.E.R. Exam.; the RADIO
AMATEUR'S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo -mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS' experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept EEC. 104,
P.O. Box 156, jersey, C.I.
Please send FREE BROCHURE to

NAME Block

ADDRESS Caps.

Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

580

FREE
in Practical Electronics

TRANSISTOR
GUIDE..: 74

MOM
01111...

N.,f°,17zzrzdtt",gj:
VborvarA

Uat

VICrar,r,:',;;;ZV,7,
for coy eoa's

or occisspoos
rosy c..we occurred

Presented hoe
with the October

tilt issue
eras th'

PRACI1CAL
ELECTRONICS

A ready reference 'must' for every
constructor. Over 400 transistors
are listed and classified in this
handy 24 -page booklet, which
includes most types offered
through the retail trade. This
invaluable source of information is
for you, and it is available only in
the October issue.

PLUS
* Musical Effects Unit

a voltage -controlled filter for use
with an electric guitar or in sound
synthesisers

* Touch switch
* Intercom

PRACTICAL

ELECTRONICS
October issue 25p
on sale mid -September*
*Subject to current situation at the time of going to press
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By GEORGE HYLTON

"What is copper loss as applied to transformers?"

"Loss", here, means loss of
energy. We all want our circuits
to be efficient, so it's always
important to avoid too much loss
of energy-especially if it comes
from a dry battery, which is an
expensive source of energy com-
pared to the mains.

Copper loss is the waste of
energy in the resistance of the
transformer windings, which are
generally made of copper wire.
A perfect transformer would have
windings with no resistance.
When current flowed in its
primary and secondary windings
there would then be no waste of
energy.

Real windings do have resis-
tance, and this causes heat to be
produced when current flows, and
wastes energy that way.

EQUIVALENT CIRCUIT
It's a little difficult to visualise

what is happening in a real wind-
ing, where the resistance and
inductance are mixed up in-
separably. Things are greatly
simplified by substituting, just for
the purpose of estimating the
losses, a fictitious "equivalent
circuit", (Fig. 1). Here the wind-
ing resistance and the inductance
are shown as separate items, (R1,
Ll, for the primary, R2, L2 for
the secondary).

When the input power and the
load are connected, current flows
in both primary and secondary.

RI R2

Fig. 1. Equivalent circuit of a
transformer.
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This sets up voltage drops in R1
and R2. The drop in RI reduces
the amount of the input voltage
V which is actually developed
across the primary winding. The
drop in R2 robs the load R3 of
some of the voltage which appears
across the secondary winding.

It's very easy to see the effect
of R2, because R2 is in series with
R3. For instance, if R2 equals R3,
half the secondary voltage is lost
in R2. So in this case, half the
power is lost in R2. Not an
efficient transformer! But what is
the effect of R1, the resistance of
the primary winding? It comes in
series with the primary, but how
can you estimate how much
voltage is lost in it?

What we need to know is how
much current flows in the
primary. Now, in a perfect trans-
former no current flows in the
primary until the load is con-
nected. Then, when it is con-
nected, the primary current
depends on both the load and the
turns ratio.

The effect of the transformer,
as seen by the input, is to make
a resistance appear across the
primary, a resistance which
depends on the load and the
turns ratio.

TURNS RATIO
In Fig. 1, the load is R3, but

R2 adds to it. As far as the cir-
cuit operation goes, the "real"
load is R2 plus R3. In the simple
case where the turns ratio is 1
to 1, the input "sees" the circuit
of Fig. 2.

With this 1 to 1 ratio the
transformed load which appears
across the primary is unchanged
in resistance. In a good trans-
former Li has such a high im-
pedance that you can forget about
it. So the input "sees" R1, R2 and
R3 in series. Since the same
current flows in all three, the
losses are proportional to the
voltage drops, and for low loss

R1 and R2 must be small com-
pared with R3. Of course, most
transformers don't have 1 to 1
turns ratio. In this case R2 and
R3 can't be transferred unaltered
to the primary to estimate the
loss. They have to be adjusted to
allow for the turns ratio. The
adjustment is quite simple:
multiply R1 and R2 by the square
of the ratio, then transfer them
to the primary side.

51

Fig. 2. With a 1:1 turns ratio, the
load can be transferred to the
primary for calculation pur-
poses.

EXAMPLE
A step-down transformer of

ratio 10 to 1 is used to match a
3 ohm loudspeaker to a transistor
output stage. What is the copper
loss if the primary resistance is
50 ohms and the secondary is 1
ohm?

The real load is (3+1) ohms.
The square of the ratio is 100, so
the transformed load as seen by
the input is (300+100) ohms. In
series with this is the 50 ohms
primary resistance. The total
copper -loss resistance, as seen by
the input, is (100+50) ohms,
which is just half the 3 ohm
loudspeaker transformed load of
300 ohms. So two thirds of the
power appears in the loudspeaker
and one third is lost in the
copper. The transistor driving the
transformer sees a load of 450
ohms, so the circuit design must
be optimised for 450 ohms rather
than the 300 ohms which would
apply if there were no loss.

Incidentally, this particular
transformer is not perfectly
designed for the job. The
secondary copper loss is twice the
primary copper loss. If the
primary had been wound with
slightly thinner wire, making
space for a secondary of slightly
thicker wire the overall losses
could have been reduced. In a
well designed transformer the
primary and secondary losses are
about equal.
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From Down Under
I read with interest the letter

from R. Zlitrm in your March a place like New Zealand, even
1974 issue and would like to add though I live in the capital! 
a plug for an all -electronic echo Thanks again for a great maga-
unit. I have built your Audio zine.
Signal Mixer and also a phasing S. J. Doyle,
unit, and nowhere but nowhere Stokes Valley,
have I been able to find a circuit New Zealand.
for an electronic echo.

I must also add my apprecia-
tion for the format and level of
your magazine. Knowing nothing
of electronics at all, although I
could read and understand a
schematic diagram,. I approached
the construction of the mixer unit
with some trepidation. You can
understand my surprise when it
worked first go!

As a matter of interest, I
decided to build the Electronic
Doorbell, but found rather
quickly that the telephone ear-
pieces required are not available
outside of a telephone and the
N.Z.P.O. will sell me a phone for
approximately $50!

Consequently I am held up
while two earpiece inserts are
"acquired" through P.O. contacts.

I do feel that your projects
should not tend towards heavy
integrated circuit use as these
seem to be very erratically avail-
able and expensive, especially in

Export Order
Following the letter from Mr.

Trotman of the West Indies my
own experiences in export mail-
order show that the majority of
your foreign readers have no idea
of the postage costs. Invariably a
postcard has to be sent requesting
anything up to £3 additional
postage. My company only
charges a few pence for packing.

Would it not be a good idea to
publish the parcel post rates to
the countries where your maga-
zine is most widely circulated,
particularly Australia and New
Zealand where a 101b parcel costs
£2.50 to send.

P. B. Green. (Director)
Greenweld Electronics,

Southampton
If publication of postal rates

was to be worthwhile all the
advertisers would have to state
the weight of each item they sell
-this is not really on is it?

Transistor Test
I once saw a service engineer

"testing" a transistor with nothing
more than a fairly simple multi -
meter. Could you tell me how this

is done? I always thought you
needed a special instrument to do
this.

You can carry out a very rudi-
mentary test on a transistor using
a multimeter but you must
remember there are limitations to
this method. The engineer was
probably checking to see that the
transistor had not gone open or
short circuit. It is not a simple
matter to check the gain of the
device without a bit more equip-
ment. Basically all he was doing
was checking the existance of the
two diode junctions - between
base and emitter, and base and
collector.

Set your meter to read ohms (if
you have several scales choose
one that goes up to about 1 meg-
ohm). For an npn transistor con-
nect the negative (black) lead
from the meter to the base and
then the other lead to the collector
and then the emitter. Both checks
should, if the transistor is work-
ing, give a low resistance reading
(up at the top end of the scale).

Reverse the leads and connect

the positive one to the base and
do the test again. This time you
should read a resistance of well
over 1 megohm for silicon tran-
sistors (a bit under 1 megohm for
germanium devices). Finally
measure between collector and
emitter with both polarities of
meter lead to check leakage.
Again the resistance should be
well over 1 megohm.

Remember that you are only
checking the existance of the two
junctions and the leakage quali-
ties of the device under low cur-
rent and low voltage conditions-
these might not be the same when
the device is in a circuit neverthe-
less most transistor failures are
caused by short circuiting or open
circuiting and the test is very
good for checking these faults.

You should remove the transis-
tor from the circuit before carry-
ing out this test otherwise circuit
resistances could modify the
results. For pnp transistors the
technique is the same but you
should reverse the polarity of the
meter leads to get the same
results.

582 Everyday Electronics, October 1974



and make no mistake
AUDIOTFiONIC Model A1741
Top value 1,000
opv pocket multi.meter. lia.:-
0/113/50/250/1.000
Volt AC and DC.
DC current 0-1mA/
100mA, Resistance:
0/150k ohms.
Decibels: -10 to
+22dB. Size 90
60 x 28rnm.
Complete with
ten leads.
OUR PRICE £3.25 P&P 15p

AUDIOTRONIC Model ATM5
Jewel movement.
artractiveiv moulded
case with edgwise
ohms adjustment
Ranges. 0-3/15/150/
300/1200V AC,
12500 opv1.136/30/
300/600V DC.
(5000 opv!- 0300
uA/0-300mA DC.
Resistenee: x10 &
x100. -10 to +16413.
Supplied with battery
test leads and data
booklet_ Size: 121 0 73 x 29wm.
OUR PRICE f3.95 P&P20P

MODEL TH12
20,000 ape. Overload
protection. Slide synch
selector. 0/0.25/25/10/
50/150/1000V DC. 0/10/
E0/250/1000V AC. 0/
50uA/25/250mA DC.
0/3k/30k/300Ic/3 Megohms -20 to
+50d13.

OUR PRICE £5.95 P&P30o

HIOKI Model 720X VOM
A versatile.

orate megrisure
ing instrument.
20.000 opt,. 0/
5/25/100/500/
1000V DC. 0/10
50/250/1000V a
AC. 0-50uA/
250mA. 0-20k/
2 Magahms
OUR PRICE
£5.97
P&P 30p

MODEL PL436
20,000 opt DC.
8000 opv AC.
Mirror scale
-6/3/12/30120/
600V DC.3/30/
120/600V DC.
150/600pA/60/
600mA.
10/1006/1 Magi° Meg Ohm

20 to - 46 d8.
OUR PRICE 66.97 P&P 30p.

a,

U4323 MULTIMETER
20000ope. Simple -
unit with audio/1F
owillator. Suitabte
for General receiver
tuning. Rtt
0.5/2.5/10/50/250/
500/1000V DC.
2.5/10/15/350/500/1000V AC. 0.05/
0.5/5.50500mA DC. Resistance.

10.0 103- 01.000. x 10.000 (50f).
ROO, 6k12. 50kf) ctre scale)
Battery operated. Size: 160 x 97 -0
40mm.Supplied in carrying case corn -
plate with tan leeds.
OUR PRICE £1.00 P&P 30p

MODEL HIOKI 730X
30.000 opv. Over-
load protection.
8/30/60/3001600/
1200V DC.12/60/
120/600/1200V AC
60/11A/
30mA/300mA-
26/200K/
2 Meg Ohm.

lOto 6346.
OUR PRICE £7.50
P&P 30p

U4324 MULTIMETER
High sensitivity, over-

20
1213new:0.d/1 03

60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistance:
25/500 ohms/0.5/5/50/500k ohms./5
Mohan. Decibel. -10 to +12dB. Size
167 x 98 0 63mtrn. Supplied coup -
late with test leads, spare diode and
instructions.
OUR PRICE £6.00 P&P 30p

U435 MULTIMETER

20,000ope. Ranges:
75tuV/2.5/10/25/
100/250/500/1000V
DC. 25/10/25/100/
250/500/1000V AC_
Current: 50uA/1/5/
26/11:10rnA/0.5/2.5A
DC. 5/25/100mA/
0.5/25A AC. Resist -

3/30/300k
ohms. Size: 295 x 110 x 84mm. Sup-
plied complete with leads, crocodae
clips and steel carrying case.
OUR PRICE £8.75 P&P 30o

U4312 MULTIMETER
extremely sturdy
instrument foe
geoeral electrical

01111717.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300u A/
1.516/15/150/60/
600HIA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600mA/
1.5/6A AC, 0/200/3k/30k ohms DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirtor wale- Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE £9.75 P&P 60p

U91 Clamp VOLT
AMMETER
For measuring AC volt-
age and current without
breaking circuit. Ranges:
300/600V AC. Current:
10/26/100/250/500A.
Accurecy 4%. Size 2133 it
94 x 36mrn. Complete
with carrying we, leads
and fuses.

OUR PRICE £10.50 P&P 30p

MODEL 500
30,000 opv with
overload protect.
tion. Mirror wale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE £13.95 Cam. paid
Leather case for above £1.75

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3/6/12/30/60/150/
300/600/1.200V DC.
0-3/6/15/30/60/120/
300/500/1,200V AC. ea

Current: 0-30/60uA/ 
1.5/3/15/30/150/300
mA/6/12A. Resisterce:
0 -3/300k/3/30Mottms.
Decibels: -10 to +17dB. Output: -
0 -3/6/15/30/60/120/300V. Ams
acy + 3% DC. 4% AC. Sensitivity:
50,000 opv DC. 5,000 opy AC.9 inch
meter. Built in protection. Size: 57 x
102 x 153mm.
OUR PRICE E11.95 P&P 40p

-FMK MODEL TW5OK
sc46

le.
ra 50kNmps miDCrror

ale.
50k/V AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volta
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/600mA/5/
10A. Renitence(
10k/100101 Meg/ - --
10 Mee ohms. -20 to +81.5413.
OUR PRICE £12.50 P&P 20p

HIOKI MODEL 700X
100,000opv. Overload
protection. Ithrtorscale.
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC,
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
29/2004/2M/20M0hrrts.
-20 to +6348.
OUR PRICE £14.95 P&P3Op

Model HT100B4 MULTIMETER
Overload Protected.
shock proof circuits.
9.5uA Meter with
mirror wale. Sensitivity ! -
100kV. Polarity charge
synch. Range. 0.5/2.5/ '
1./50/250/500/1.000
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC resistance' 0-20/
200k/2/20 Meg. ohms.
DC current- 10/2501A/25/2S/2SO
mA/10A. AC curtent -0-10A. -20
to +62dB. Operates from 2 x 1.5V
batteries Sion 180 x 134 x 79fmn.
OUR PRICE £17.50 P&P 40p

MODEL AS.1000 VOM
100.000 opv-
Mi scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200V DC.
016/30020/300/
600V AC.0/10pA/
6/ 60/300rctA/
12 Amp.0126/
200K/2M/200 Meg
'Ohm. 2010 -17dB.
OUR PRICE £17.50 POP 30p..

KAMODEN HM7208 FET VOM
input impedance 10

r.r;172..r/17;tr
1000V DC. 0/2.5/10
50/250/1000V AC.
0/25uA/2.5/25/250

ADC.
0/5k/S01t/500k/5 M
500 Megohms
OUR PRICE
£200 P & P 401,

KAMODEN 360 MULTIMETER
tie; sensiti-,7-netxi

AC 10kohmN
5" mirror scale,
overload protect-
ed Range. 0.5/
2.5/10/50/250/.
1000V DC.
50/50/10005V/1

0/

AC.2 Currant:
0.011nA/0.5/5150/
500mA/10A.
Resistance: 0_1/
1/10/100 ohms/
1/10.1100k ohm/
10/100M ohms.
Decibels -20 to
+6246. Battery operated. Size: 180
140 x 80tran. Supplied complete with.
test leads etc.
OUR PRICE £17.50 P & P 40p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
it Meg input, 26
ranges. Large 4&"
mirror scale. Size:
149x 117x6Ormn.
02-12000V DC.
3-300V RMS AC.
8-800V P.P.
DC current 0.12-
12mA. Resistence
up to 2000MOhms. Decibels: -20 to
+51413. Supplied complete with leads
and instructions.
OUR PRICE £18.50 P&P 20p

TMK 1011K LAB TESTER
100.000ope. 65"
wale. Buzzer
short circuit check.
Sensitivity 100,000
opv DC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100,A/10/
10/100/500mA/2.5/10A. Resistance:
lk/10k/100k/10 Me0100 Meg ohms.
Decibels: -10 to +49dB. Plastic case
with carrying handle. Size: 190 0 172
x 99nutt.
OUR PRICE £19.95 P&P 30p

370WTR MULTIMETER
Features AC current
ranges. 213.000ope.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/260/
500/1000V AC.
0/50uA/1/10/100

A/1/10A DC.
0/10OrnA/1/10A
AC. 0/5k/50k/5004/
5 Meg/50 Meg.
Decibels: -20 to +62118.
OUR PRICE £19.95 P&P 30;

KAMODEN 72.200 Multitester
High sensitivity
tester. 200,000 opv
Overload protected
Mirror wale.

12m-OP66006/3

1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/12001A/
600mA/12A DC
0/12A AC. -20 to
+6348.0 /25/200k/
2 Meg/200 Megohms.
OUR PRICE £22.50 POP 30p
-U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work. .4 -gig

Knife edge pointer. W .
136rarn. Morro.'
Overload protectionl
'Rangiest 1013rriV/
0.5/2.5/10/25/50/100/250/500/1000
V DC. 3/
500/1000V AC.

50..0/250/
500/1000V

casomornnimn1 DC. 02S/
Once:: 10/50/20/100/2 AC. Res -

30/30
0.5/10/100/200 ohms/1/3/

0k ohms. Decibel. -5 to +10113
Battery operated. Sze: 210 x 115 x
90mm. Supplied in carrying ascom-
plete with leads.
OUR PRICE £15.00 P&P 40p

MODEL U4311 Sub -standard
Multi -range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
165mm.
0/300/750uA/
1.5/3/7_5/15/
30175/150/300/
750rnA/1.5/3/
7.5A DC. 0/3/
7.5/15/30/75/
150/300/750mA/
1.5/3/7.5A AC.
0/75/150/300/750mV/1.5/317.5/15/
30/75/150/300/750V DC. onso.vi
1.5/3 nstisnon5t150r300n50v
AC. Automatic cut out device. Stipp-
-tied complete with test leads, manual
and test certificates
OUR PRICE £49.00 P&P 50p

 ALL PRICES
EXCLUDE VAT

7E65 VALVE VOLTMETER

f1.5r-M11/).CAcColU
volts 1.5-1500V.

100
Resi0

lit
stance up to

kpoh
"200/240V ACms,
operation. Com-
plete with probe
and instructions.
OUR PRICE f17.50 P&P 50,
Additional probes available:
ft E2.12. KV E2.50
LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates
from 9V battery.
Instructions supplied.
OUR PRICE
63.95 P&P 20p

MODEL AF.105 VOM
60,000 opv. Mirror
scale. Meter
Protection.
0/-3/3/12/60/120/
30D/600/1200V DC_
0/6/30/120/.
300/600/1200V DC.
0/30pA/6/
60/300 mA/
12 Amp. 01061'
1m110m/100
Meg Ohms.-20to -17dB.
OUR PRICE £12.50 P&P 30p.

LB4 TRANSISTOR
TESTER
Tests PNP or NPN
transistors Aodio
indication. Operates
on two 1.5V
batteries. Complete
with instructIons etc.
OUR PRICE
£4.50 P&P 20o

04341 Multimeter &
Transistor Tester
27 ranges. 16,700opv.
Overload protected.
Range. 0.3/1.5/6/
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Curren. 0.06/0.8/
6/60/600mA DC.
03/3/30/300mA AC.
Resistance: 0.001
0.6/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complete

ith probes, leads and steelcarrfing
ewe. Size: 115 x 215 90mm.

OUR PRICE £10.50 P&P 30p

S100TR MULTIMETER
TRANSISTOR TESTER
100.000opv. Mirror
scale. Overload
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/6009 AC.
0/12/600uA/12/
.300mA/6/12A DC
0/10k/1 Meg/
100 Meg.
-20 to +50dB.
0.01-0.2 MFD
Transistor tester Mee:etre. Alpha, Beta
and 1CO. Complete with inatructiomi
batteries and leads
OUR PRICE f19.95 P&P 250

CIS PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/rnm: 0.1-25;
HOR. AMP. Band-
width: 500kHz.
Sensitivity ay 100kHz
VRMS/rrim: 0.3-25
Preset triggered sweep
1-3000m:tic. Free running 20-200
kHz in nine ranges- Calibr.w.PiPs.
220 360 430nun. 115-230 AC.
OUR PRICE £39.00 cam paid

RUSSIAN C116 Double Seam
OSCILLOSCOPE

tar 5" x 4" CRT.

5 MHz pass band.
Sle1.nwairiatita...,.Y1R.g.arittY2

triggered
sweep from 0.2usec.
to100 milli-sec/cm, a
Free running time
5000 5O
Calf-in time bur
Calrator and amplitude Calibrator.
Supibplied comp:mown,' au accessories
and instruction manual.
OUR PRICE £87.00 car, paid

MR METER Model.SWR3
Handy VAR meter for
transmitter antenna align-
ment with built-in field
strength meter. Accuracy
15%, Impedenoe 52' Indic-
ator 100uA DC. Full
wale 5 section collapsible
antenna. Size 145 x 50 x
60min.
OUR PRICE £4.25 P&P 30p

Also see following pages
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MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Drp,
Oscillator. Absorb.
nee Wave Meter and
Oscillating Detector. 3Fs
Frequency ran. ..x
440kHz.-280MHz
in six coils. 500uA

t
meter. 9V battery
ope ioran. Size:
180 x 80 x 40.n.
OUR PRICE EI9-85 P&P 3o

TRANSISTORISED A.0
1311/11' MEASURING BRIDGE

b,A indegwe portablei,r.nu, excellent range and
accurscY at tow

Q la 54 cost. Resistance--  6 minces- 0.1
ohm -11.1 rnegohm r 1 Induct-
ance: 8 rang.: 1 rnicrohenry-lll
henries . Capac. 6 ranges:
lOpf-1110 mid

ity
Turns Retie:

6 ranges: 1:1.1008.1 11100 - 1

Bridge Voltage at 1.000cps Opera-
ted from 9 -volt battery. 100 micro
mp meter indication Size 72" x

s' x OUR PRICE £25.00 P&P 30p

TE16A TRANSISTORISED
SIGNAL GENERATOR
5 ranges. 400kHr
to 30 MHz. An
inexpensive
instrument for
the handy -man.
Operates on 9V
battery. Wide

stale,
to
c601C1Hz

modulation.
Size: 149 x 146 a 92mm. Complete
with irettructions and leads.
OUR PRICE £8.97 P&P 30p

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kt-1.-
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy 0 2%. Audio
output to 8V. Power requirements:
105-125V, 220 -240V AC. Sthe:193
x 265 x 150.n. Complete with test
leads etc.
OUR PRICE £17.50 P&P sop

TE-20D RE SIGNAL
GENERATOR
Accurate wide range

conal generatorvering 120 kilo-500
sig

s
MHz on 6 bands

v
Directly calibrated. MO

Variable R.F.
attenuates audio output. Xtal socket
for .tt5ration.2211.240V a c.
Brand new with inetnictiOns.
Sizel4Omm a 215mm x 170rron
OUR PRICE £17.50 P&P 50e

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20eps
to 200kHz
on 4 bands.
Square 20
Hto 30. Output
invedette
5000 Ohms.
200/250V
AC operation. Supplied brand new
guaranteed. with instruction manual
and leads.
OUR PRICE £24.95 P&P 500

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portable. AF sine -
wave 18Hz to 220
kHz. AF squat.
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10V.
P -P RF 100kHz to
200MHz. Output
IV maximum.
220/240V AC operation. Complete
with inStreetiOns and leads.
OUR PRICE £37.50 P&P 50p

MODEL MG100 SINE SQUARE
VIWAVE AUDIO

2213,000Hz Sine
Range 19-
GENERATOR

Wave i9-100-000 Ha Square Wave.
Output Sine or Square wave 10v P to P
Size 180 x 90 x 90mrn.Operation
220/240v A.0
OUR PRICE £19.95 P&P sop

SPECIAL
BARGAIN!
FERGUSON

POWER RHEOSTATS
High quality ceramicceramiccnstruction.

Wind.
ings embedded in
vitreous enamel.
Heavy ditty brush
wiper. Continuous
rating,
Single hole fixing. diameter shafts.
Bulk quantities available.

25 WATT 10 25-50'100' soo:t000
2500 ennis. £1 .15 P&P too

50 WATT 10:50 fooaso soo,
1500-5000 ohms.

£1.62 P&P 10p
100 IN'TT 1'0 10 25 50 250 5073
2500 ohms i00 Ohms

0.34 P&P 159

CP110 CHASSIS PUNCH SET

Carefully machined no grade steel.
Contains DV, 5/8", 314", 1_ and
1 1/8- punches complete with gripper
and accessories.

OUR PRICE £3.00 P&P dCfp

KE630 3 Station INTERCOM

4 - - -

Master and two sub -stations Can be
lused on desk or wall mounted. Comp-
ete with cable and batteries
OUR PRICE £5.25 P&P 50p

EMI LOUDSPEAKERS
Model 350 13 x 8- with
single tweeter/crossover,
20- 20,000Plz. 15 wally
RMS. Available 8 or
15 ohms.

OUR PRICE
f 7.50mch P&P 37p
Model 450 13 x with
twin tweeter/crossover.
55-13,000Hz. 8 watts
RMS. Available a or 15 ohms

OUR PRICE £3.62 each P&P 35p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy irtm
Bass Speakers
B ohms 30 watt
Heave duty. deal
for Hi Fi P
Group
OUR PR1CF (12 50
P&P 50p

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable -
output 5-20V DC
up to 2 Amp, Inde-
Pendent meters to
monitor voltage and
current. Output
220/240V AC.
Size. 190 x 136 x
98mm
OUR PRICE £19.95 P&P Sop

AUOIOTRONIC LE -102A
INTERCOMS

Beautifully made and f ini;Vred In
tweioneiverY buff the LE-10ZA is
useful in the home, office or shop
and is suitable for use as baby
alarm. Wall or desk mounting
57min speaker win gives clear 2 -
way communication withers off
and volume control on master
unit. Operates on 9V bats. ApProx
6015 Ica tl.

OUR PRICE [3.95 P&P30th

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE
PLAYER WITH MW: LW
RADIO
Will play 8
track stereo
certridge
monaurally.
Channel
selector
witch. Covers

SPEAKERS medium and long wave
quality 2 way speaker wstems. bands. Volume and tone controlS.

Watts 4-8 ohms. 4011,-18kHz. Earphonesocket. Battery Mains
'Size- 560 it 340 a 255mm. approx. operation.Wood grain finish with black fronts.
OUR PRICE_ £22.50 PR. P&P El OUR PRICE £11.95 P P 50P

584

EA41 REVERBERATION
AMPLIFIER
Self contained.
transistorised.
battery operated. .
Simply plug in
microphone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberatron control.
walnut cabinet. 184 x 77 x 10Ermrn.
OUR PRICE £7.50 P&P 30p

LHO2S STEREO HEADPHONES
Light weight beetl-

es pieces.
phones with

4/16
padded IY

20-20.000Hr.
hms

Complete with 6'r

lead and 11.9 -

OUR PRICE £1.97 P3, 30p

DHO2S STEREO HEADPHONES
Wonderful value
and excellent

performanceombined. Adjust.
able head band.
Impedenee 8 ohms.
20-12,000Hz.
Complete with - -
lead and plug.
OUR PRICE n .25 P&P 30p

TE1035 Stereo HEADPHONES
Low cost with exc-
ellent response. Foam
rubber earcups. Adjust
able headband. 8 ohms
inmedence. Frequency
response 25Hz-18kHz.
Complete with cable
and stereo jack plug,
OUR PRICE £2.60 P&P 30p

SDHBV MONO/STEREO
HEADPHONES
Volume control for
each channel_ 4/16 ohm
impedence. Frequency
response 20Hz-18k1-1z.
Complete with 10ft.
coiled lead and lack plug.
OUR PRICE £4.97 P&P 30p

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching.
communi
CatiOnS etC.
Headphone impedance 16 ohms. Mic-
rophone impedance 200 ohms.

OUR PRICE £5.95 P&P 30p

HANIMEX HRC 3075
CASSETTE RADIO-,
Covers
Medium and
FM wave
bands.Ilidet...c and
tonecontrois
Battery Mains -
operation Will record - -
direct front radio or through built
in condenser microphone Corn.
Plete with batteries, earphone.
and cassette

OUR PRICEV24-30 P & P 50P

TRITON CT -555 CASSETTE
RECORDER
Bane., Maros.
Piano key and Ode
controls Auto-
matic level con
trot Complete r
wrth mike and
earphone

OUR PRICE
£10.50 P&P50p

ZEPHYR TC150013
CASSETTE

RECORDER
Battery

Mat..
..,. Complete

::- with rnike,
cassette.

earphone.

OUR PRICE £9.95 I. la Psop

SPECIAL BARGAIN
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
3680 229x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £12.9EPAifiMP 50p

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only 153
101 x 63mns
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.
Operates on 9V batten'. Covers 88-
108MHz. Ready built, ready for use-
Fentrstic value for money.
OUR PRICE f8.95 P&P 20P

I as Adaptor C5.95 extra

GOODWIN 4CHANNELCONVERTER
plus pair Audio Development
AD -15 speakers.

JOSTY

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hensive easy to follow instructions and
covered by full 'serenest.
Pest and Packing 15p per kit.
AF20 Mono amplifier. £4.80
AF25 Mixer £3.60
AF30 Mono pre-amPlifier £261
AF35 Emitter artist -diet £2.27
AF80 0.5W mie. amplifier gi2
AF305 Intercom
AP310/2 Mono Amplifier £7.56
AT5 Automatic tight control_ £2158
AT25 Window wiper robot E5.82
AT30 Photo cell switch unit__ £5.70

- AT50 400W mac light-, ---.--- -_ . dimmer/spent control..-_.. £4.80
r-4t,b D7  r...:. .

-7-
, # 1 _ AT56 2,200W mac bight

AT60 1 channel light Central:. £7130
Add 4 channel sound to your axis - AT65 3 channel fIght control.. £14.55

GP304 Circuit board .... .,-.-... £4.94ing stereo system with this special GP310 Stereo pre-ampl .......package. Converter splits stereo'. b,.., ,,, .,,, c..,.,,, b -sr, .ss
sound into 4 live channels. Book- Gpiii-c7r7,;;I::,;;47.'"''"- ili:.1
shelf speakers hend1.10 watts and GU330 Tremolo unit._ - E7.50
has 70-18.000 Hz performance. Diode detecter.--..---. £3.32
Normal retail value £25.50 HF65 FM transmitter..--__ £2.711..
OUR PRICE £15.80 p&p £1
Converter available separately

HF310 FM tuner £15.81
HF325 Deluxe FM tuner £24.12
HF330 Decoder IHF310/325) £9_96
HF380 lw/vhf aerial amplifier £504
HF395 broadband aerial amp. £1.77
LF380 Quadraphonic device £11.36
M160 Mrati.vibrator £1-71

1001111111.80 M191 VU Meter £4.55
3 IF tug and et M192 Stereo balance meter.- £4.97

S' M1302 Transistordouble tuned NT10 Stabilised power wooly £8.45discriminator. ---
For use wrth most arnplifierS. Comm 100mA, 9V. £8.15
88-108MHz. Powered by 9V battery. ffT300 Stabilised P. supply.--- n7-51

NT305Vollage converter...- £4.50
OUR PRICE £13.50 P&P 30p

f3.95 & p SOS

Model A1018
FMTUNER
6 ear -motor high
Quality unit-

dimmer/sprsd control._ £5.90

Stereo multiplex adapter £5.95 extra, NT310 Power Supply 240 V AC

SINCLAIR
or 2e 18 V D.C. it 2 amps E6-71

CALCULATORS

Cambridge Ready
Built Lost £19.95
Our Price £17.95
P5 P 25p.
Cambridge Kit. Our
Price £1350 Post
Free.
Executive List £39.00
Our Prree £35.45 -
P&P25p.
Executive Memory
List £49.00 Our Price
¶44.50 P & P 259
Scientific. List £49.00
Out Price £27.50 P & P 25P

MANY OTHER CALCULATORS
IN STOCK FROM AS LITTLE
AS MOO Send ter list.

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

;ditto
- - -

AMPLIFIER
Amplifier output 8 Writts per
channel RMS. Distortion Ras than
0 06- . Sthcon transistors. Two
Pick-up plus radio and tape inputs,
tape output and scratch filter.
Excellent Value.
OUR PRICE 127.50 P& P6Op.

ft]
FM TUNER
Excellent selectivity and sensi-
tivity. Twin dual.vari.p tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 02', output.
Fantastic Value.
OUR PRICE £27.50 P &Poo.

SINCLAIR ICIZ
INTEGRATED

AMPLIFIER Nii*\ ajk
CIRCUIT

complete with
printed circuit -Natter
mounting board.
OUR PRICE £1 .50 pa vie,

SINCLAIR Project 80 Modules
240 Power Amp- £5.45 P
260 Power Amp £6.95 P b P 15p
Stereo 80 Pre -Amp £11.95 PI P 15o
Active Filter Unit. E6.95 p 8 P 15D
Project 805 £26.95.P 8 P 50p
PZ5 Power Supply £4.98.? 8 P 10D
PZ6 Power Supply., , £7.98 P & PAP
PZ8 Power Supply £7.981.8 P 311p
Transformer for 1.213. E4.05 P 8 P

SINCLAIR Project 80 PaCkiges
2 x 240/Stereo 80/P25 £25.00
2 x 240/Stereo 130/P26 £27.75
2 x 260/Stereo 80/P28 £30-45
POST & PACKING 35p each

hiT315 Power supply 240V AC
to4,5/15V DC, 500mA £9.57

Amateur Electronics by Josty-Kit,
the professional book for the amateur
-covers the subject from basic prin-
cipals to advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10 listed below. -
OUR PRICE £3.30 INo VAT/
P&P 259 plus VAT.
AEI 100mW output stage ft 60
AEZ Cl .15
AE3 Diode mews
AE4 Flasher. 99p
AES Astable multi -vibrator Sip
AE6 Monostable multi -vibrator 83p
AE7 RC generator
AE8 Bass filter Sop
AE9 Treble 90p
AE10 CCIR 90p

TE10211Stereo Listening Station
For balancingancing
and gain selection -

of loudspeakers
with additional
t,flii-!,r,gre stereo

switching. Two
gain controls, speakers on -off slide
switch, stereo headphone socket
OUR PRICE £2.25 PAP 15p

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 £1.67 £3.00 E7.08
C90 E2.24 £4.25 £10.00
0120 £2.73 E5.17 £12.24

'AUDIOTRONIC
8 TRACK CARTRIDGES
TYPE Each 5 10
40M 85p £4.00 £7.50
80M £1.15 £5.40 £10.25
P&P Cassettes 3p. CartcidgeS S e each
OVER 10 of either POST FREE!

MP7 MIXER -PREAMPLIFIER
5 Microphone
inputs each with
individual gain
controls enabling
complete mixing
facilities. Battery operated. Sthe 235
x 127 x 78mm. I.uts Mies. 3 x 3mV
50k; 2 x 3rnV 600 ohms. Phone. Meg.
4 V 50k: Phone Ceramic 100mV
Meg. Output 250mV 100k,
OUR PRICE £8.97 P&P 20p

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All since,
trArrfiVtor
amplifier open
ates from mag-
netic. ceramic

itunputs with
{win stereo headphone outputs and
separste volume COntrOIS tor each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.
OUR PRICE £8.50 P&P 35p

riab

Also see previous page

ALL PRICES
EXCLUDE VAT
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CsEvir PANEL METERS
SEW PANEL METERS ARE STOCKED AT 3 LISLE
ST.. 311 EDGWARE RD., & 152 FLEET ST., or
order by post from head office.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure_

CLEAR PLASTIC MODEL SD640
Sqe: 85 x 64mm

/3 BO
100uA £3.75

£3 70
£3.65

50-0-50uA £3.75
100-0-100uA.. £3.70
ImA £3.65

£3.65
10mA 13.66
50mA £3.66
100mA £3.65
500mA £3.66
IA DC £3.65
5A DC f 3 65
10A DC £3.65
5V DC £3.65

200uA

10V DC ..
20V DC ..
50V DC
300V DC ..
15V AC ..
300V AC
VU Meter

CLEAR PLASTIC MODEL SW100
size: 100 x 80mm

£4.60
£4.50
£4.30

50.0-500A .. £4.50
100.0-10004 £445
I rnA /4 30
IA DC .. 1430

£430
20V DC .. £430

f4 30
300V DC .. (430

750V AC
300V AC ..
VU Meter ..

EDGWISE MODEL PE70
Size: 90 x 34rnm

50uA (415
1410
1405

SONJA /3 90
50-0-50uA 10
100-0100uA .. (4.05
1mA (385
300V AC 1395
VU Meter.. f4 30

MODEL ED107 EDUCATIONAL METER
Sic.: 100 x 90 x 150mm including terminals

£3.65
13.86
13.65
/3.65
f3 75
(3.75
13.90

(445
IA A5
fa 94)

A rang. of high quality
moving coil innru merits
ideal for school *ape,
menu and other bench
applications. 3" mirror
wale. The meter move-
ment Is easily accessible
to demonstrate internal
working.
50uA

£7.90
£7.90
£7.60
£7.60
(760
/7.60
£7.60

10V DC .. £7.60
15V DC _ £7.60

50-0.50uA
1mA

..

1I1V DC _ ..
SOV DC .. ..
300V DC ..
500mA/5A DC
5V/50V OC ..
5V/15V DC ..
1.5A DC -. ..
IA/15A DC ..

CLEAR PLASTIC MODEL MR B5P
Size: 120 . 110rnm
500A _ _ .. £545
100uA .. .. 16.40
20004 .. .. 15.35
50004 . .. 16.26
5043.500A: .. 15.40
1000100uA.. (5.35
500.0-500uA.. /5.20
1mA £510
1-0-1mA £5.20
5mA .. 15 20
1CMA .. .: £5.20.
SOmA £5.20
100mA £520
500rnA 1520
1A DC £5.20
5A DC £520
ISA DC £5.20
30A DC £5 40-
10V DC £5.20
20V DC 15 20
50V DC L5 20
150V DC (5.20

240' Wide Angle
1mA METERS
MW1 8,80 x BOrnni
£690 p&p t5p

*Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
Size: 110 x 83min

£4.30
10004

£ 4.20
£415

50-0-51:104 /4.25
.100.0-100uA.. £420

£4.10
14.10
14.10
f4 10 10V DC /4 1- 0
(410 20V DC .. /410
£4.10 SOV DC .. -14.10
f4 10 300V OC £4.10
14.10 1SV AC .. 14.20

10A DC .. .. £4.10 300V AC £420
SV DC 14.10 VU Meter., £4.40

CLEAR PLASTIC MODEL MR 45P
Sae 50 0 50mm
50uA 1320
100uA £3.15
200uA 1310
500iA 3.00
50.0.5A,A
1000.100uA..
5000-500uA
1mA

lOmA

500mA
lA DC ..
5A DC ..
10V DC ..
20V DC ..
50V DC
300V DC ..
15V AC ..

£310
£2 95
(2 95
£2 95
12 95
(295
£2 95-
12.95 300V AC .. £3.05
/2.95 S M ter IrnA £2_95
/2 95 VU Meter- (3 40
f2 95 to AC .. .. 12 95
£2 95 5A AC ..  12 95
f2 95 10A AC .. ..  f2 95
£2.95 20A AC .. £2.95
£3.05 30A AC ..  £2_95

CLEAR PLASTIC MODEL MR MP
Site, 42 x 42mm

50-0.50u/k
1130.0.1000A.
500.0.5000A..

100mA .

150m4 _
E7,60 200mA
.E7760 300mA
£7 60 500mA
ca.60 25DrnAIA DC
/800£6.60 5A DC

10A DC18.60

3V DC
10V DC
15V DC

300V DC .. (5.20
15V AC .. (5.30
300V AC .. (5.30
S Meter ImA..£520
VU Meter £5.65
IA AC .. f 5 20
5A AC ..  f5 20
10A AC .. 15.20
70A AC . .  1510
30A AC .. (5.20

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cent Input:
230V 50/6011z. Output 0-260V.
MODEL 5260 BENCH MOUNTING

P&P
IA £10.50 509

2.5A £12.00 505
5A £17.50 50p
8A £30.35 £1.00

10A £33.75 £1.00
12A £35.40 E1.00
20A £85.00 El 50
25A £95.00 E1-50
40A £120.00 E1.50
MODEL S2600 PANEL MOUNTING

IA E10.00 50p
2.5A £12.00 50o

ALL PRICES
EXCLUDE VAT
Everyday Electronics,

£310
f3 05
f 3 00
f2 85
1305
1300
£2 80
f 2 80
(2 80
f2 80
£2 80
£ 2.60
/2.80
(2 80
f2 80
£2.80
/2 80
/2 80
f2 80
f 280
f2 80
1280
(2 80
1280
(2 80
(2.80
(2 80

20V DC
50V DC
100V DC
ISOV DC
300V DC ..
500V DC ..
750V DC ..
15V AC ..
50V AC .

150V AC ..
300V AC ..
500V AC ..
S Meter 1mA..
VU Meter..

CLEAR PLASTIC MODEL SD460
Size: 59 x 46mm
5004 £3.50
100ork £3.45
200oA _ £3 40
500nA (335

.. (345
100.0.10NA_ £3.40

£3.30
£3 30
(3.30

50mA . (330
/3 30
£ 3 30

1A DC .. _ (330
5A DC .. (330
10A DC .. £3.30
5V DC .. 13 30

FOR
MAIL
ORDER

10V DC

646
f2 80
12.80
12.80
1225
£2 85
L2 90
12.90
12.90
/2 90
12 90
f3 00
(2 80
13 20

£3
20V DC

30
13 30
f3.30
£3 30

15V AC .. £345
300V AC .. 13 45
VU Meter (3 65

POSTAGE & PACKING 15p

We otter a speedy
and efficient
service by mail
order. Remember
to add 8% VAT
TO total value Of
goods including
post and packing. Signature

CLEAR PLASTIC MODEL MR 65P
Site: 86 x 78mm
50..A £3.96

13.85
13.80

SOOuA £3_75
50-13-5004 .. £3.85
100.0100,A.. 13.80
500D -5000A_ 13.70'

13.70
E3.70
13-.75
.13.70
£3.70

10OrnA _ 13.70
£370

IA DC .. £3.70
5A DC .. 13.70

f3.70
154 DC .. £3.70
20A DC .. 13.80
304 DC .. £3.85
50A DC .. 14.05
5V DC .. £3.70
I pv DC £370

V DC £3.70
£3.70

313011 DC _ £ 70

55r,
50V AC .. £ .80

.300V AC .. 90
500V AC £ .80
S Meter 1mA.. 14.10
VU Meter.. .. /3.70
IA AC .. 13.70
5A AC  (3.70
10A AC ..  13 70
20A AC ..  f3 70
30A AC .. ..  £3.70
511mA AC ..  /3.70
100mA AC ..  13.70

50V DC £3.70 200mA AC -  £3.70
isoy DC .. £3.70 500mA AC ..  13.70

BAKELITE MODEL S80 Enlarged Window
Size: 80 x EtOmm

100uA /4.45
50004 (420
50.0.500A (445
100.0 100uA .. 14.40
ImA £4.20
IA DC _ 14.20
5A DC 14.20
20V DC .. /4.20
54)V DC .. 1420
300V DC .. 14.20
300V AC 14.30
VU Meter .. (4 70

CLEAR PLASTIC MODEL MR 52P
Size, 60 x 60mm

£3 70
£3.50
13.35

50.0-500A .. (3.50
100-0-100aA .. (3.45

13.30
£3_30
13.30
£330

100mA 13.30
500rnA (3_30

13.30
13.30

10V DC .. (3.30
20V DC .. £3.30
50V DC .. £3.30
300V DC 1330
1SV AC .. 13.40
300V AC .. /3,40i

S Meter lmA. 13.30
VU Meter .. £3.80
lA AC ..  23 30
SA AC .  (3.30
10A AC .  (3.30
20A AC .. £330
30A AC .. r.  /3.30

BAKELITE MODEL MR 65 size: so. nom'',
£5.25
£4.00

100uA 13.95
50004 13.65
50-0.50uA 13.95
100.0.100uA 13.90
500.0-500uA 13.60
lmA

..
/3.60

1-0-1mA .. 13 60
5mA .. £3.60
10mA £3.60
50mA (360
100mA 13.60 30V AC ..
500mA .. 13.60
IA DC .. £3.60 150V AC
TA DC .. (3.60 300V AC ..
5A DC f3 60 500V AC _
10A DC .. £3.60 VU Meter
15A DC .. £3_60' IA AC ..
30A DC £3.60 SA AC ..
50A DC .. £3.80 10A AC ..
5V DC .. 13.60 20A AC
10V DC (3.60 304 AC ...
15V DC . /3.60, 50A AC ..
20V DC . (3 60 500mA AC ..
5011 DC f 3 60 50m V DC ..
150V DC .. (360 100,1,V DC ..

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT
Audiotronic House, The Hyde, London NW9 6JJ. Tel:01-200 1321/8

Please send me the following items

'TOTAL PURCHASE PRICE hnc. P&P and VAT)

I enclose Cheque postal order money Order

October 1974

I wish to pay by Barclaycard/AT/es
and my number i/

NAME

ADDRESS

300V DC (3.60:
t3.156.
/3.60
£3.60
£3.60
(3.60
1410
13.60
13.60
/300
£3.60
(3.60
£3.60
£3.60
(335
(3.75

HI-FI
PRICE
LIST

tr.
HERE

Peonteredin,EnolanOlio 34 /947 at 12 Lower Grosvenor PI;ce.tanrInnSWIOr% E.E. to.

CALL INTO YOUR NEAREST LASKY'S
BRANCH OR SEND COUPON BELOW
FOR FREE HI -Fl PRICE LIST

CENTRAL LONDON
481 OXFORD ST. 01-4938640
3 LISLE ST. WC2 01-4378204
34 LISLE ST. WC2 01-4379155
118 EDGWARE RD. W2 01-7239789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-7233271
311 EDGWARE RD. W2 01-2620387
346 EDGWARE RD. W2 01-7234453
382 EDGWARE RD. W2 01-7234194
109 FLEET ST. 5(4 01-353 5812
152(3 FLEET ST. EC4 01.353 2833
10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01.636 3715
33 TOTTENHAM CT. RD, 01-636 2605
42,45 TOTTENHAM CT. RD. 01-636 0845
287(8 TOTTENHAM CT. RD. 01-580 0670

ESSEX
86 SOUTH ST. ROMFORD

205/206 CHURCHILL WEST.
VICTORIA CIRCUS, SOUTHEND

Hilbeeirea Sepieeiber

20218

KENT
53,57 CAMDEN RD., TUNBRIDGE WELLS

0892-23242

LEICESTERSHIRE
45 MARKET PLACE, LEICESTER

0S33-537678

NORTHAMPTONSHIRE
73 ABINGDON STREET,
NORTHAMPTON 1 OPeneva lee. 0.9/0.0

30 WULFRUM WAY, W YERHAMPTO
I Opening ime teenembell

SURREY
1046 WHITGIET CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32,1113.ST. RICHMOND 01.948 1441
38(40 EDEN ST., KINGSTON

(Opening September)

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

021-236 3503

ALL BRANCHES OPEN FROM
9.1m to 6pm MON. 10 SAT

West End Service Centre
flow open at

87 Tottenham Court Rd IN 1
01-580 3739

BARCLAYCARD
& ACCESS
Huliltrs weir.OPM.I call into any branch

=1::' or teleplinii i your
order to 'wad office.
.". 01 vion 0017.

CREDIT TERMS a VIliahie for
Prr5on al Shurtrivrs

EXPORT Pirsonal  portn
air...will for over-..., 1,101.
Goods Sprcrally pat 6/011
insured arid elrpat, to all
parts ol the xso.lrl ::::::
cool ex/lusts.. of VAT
Payment by hank it..11,i0,
cerlifiTd cheque PO -tar
Or money ord., an any
Curren/y.

NO DEPOSIT TERMS
available on most goods
for personal callers
CHEQUES TO THE VALUE OF E.30
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF 130.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

All prices correct at 12i6/74 but
subject to Change without notice 5.150./.

J. t2==...c.,-
585
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for electronic components.
Now therds Doram-

a completely professions
electronics service
for the amateur.

7 -day service.
If you've been buying electronic

components long you'll know all
about the long wait.

Somehow the things you really
need never turn up on time.

Well, OK, now things have
changed. Now there's Doram.

Doram is a brand-new deal for
serious amateurs. It's a complete
door-to-door components service
operated by mail order.

Millions of components.
You just buy the Doram catalogue

for25p (that's a yearly reference book
forthe price of a pint of lager) and then
you order from it.

We can offer you stocks of
millions of components. With a choice
of over4,000 different lines.

And we're so confident of our
service that if we can'tsupply the port
you want within 7 days of receiving
your order, we'll give you your money
back. Immediately.

So you know just where you stand.
You'll neverwaste time hanging
around while we re -order.

No -quibble guarantee.
It's just about impossible to buy

a defective pa rt from us. Because our
checking is so pains -taking.

But even if the unthinkable does
happen -and you're unlucky -then

'TREE £5 VOUCHER FOR FIRST

DRAWN OUT OF THE POST
50 CATALOGUE BUYERS

BAG ON OCTOBER 31st.

I ENCLOSE 25p*. PLEASE SEND
ME THE NEW DORAM
CATALOGUE.

*This will be refunded on orders of £5
(less VAT) or more received by us
before 31st March,1975.

Name

Address

EE/ I 0/74

Minim Electronics Ltd.,
PO Box TR8,

Wellington Rood Industrial Estate,
Wellington Bridge, Leeds LS12 2UF.

we'll still make you happy quickly.
Because we offer a no -quibble

replacement part service.
And our guarantee is guaranteed

by the fad that we belong to the
biggest electronics distribution Group
in Britain.

All the goods supplied are
branded goods. Produced by big-

name manufacturers like RS, Mullard,
SGS-ATES, Ferranti, Siemens etc.

£5 Vouchers.
As on added incentive we're

giving free purchase vouchers away.
To the first 50 catalogue buyers whose
applications are pulled out of the sack
at12 noon on the 31st October1974.

At that time, at the Amateur Radio
Traders Exhibition at Granby Hall,
Leicester, comedian Brian Rix will open
our correspondence sack and make
the winning selections.

The first voucher out will be a £10
voucher. The next 49 will be £5
vouchers.

All catalogues will be despatched
upon receipt of coupon and
remittance; coupons will then go into
the correspondence sack for the draw.

So don't delay. Use the coupon.
Send today for your first Doram
catalogue. It can make your life a
whole lot easier. And you could win a
voucher if your order is one of the first
50 out on October 31st.

11E1 all IIIII Ill
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a brilliant new concept in modular

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the

qualities most demanded of any modern domestic system -good
circuitry, reliability and fine performance-with other features to be

found nowhere else in the world. For example,
compactness - Project 80 control units are g" deep > 2" high,

and each one is completely self-contained.
Elegance - all of Sinclair's design leadership has been

concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility-

the size and styling of Project 80 modules makes them
the most versatile units ever. Combine them how you will,

where you will, the Project 80 System
of your choice gives you the best.



technically
the world's most advanced

Project 80 gives you choice from a range of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre -amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring. high
sensitivity magnetic cartridge input, and of course.
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers -Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building, the Active Filter Unit puts the
finishing touch of quality to what are easily the
world's most technically advanced hi-fi modules.
Any further units likely to be added to Project 80.
range will be compatible with those already available.

Guarantee
It within 3 months of purchasing any product direct horn us. you are dissatisfied with it.
your money will be refunded on production of receipt of payment Many Sinclair
appointed stockists also offer tills guarantee Should any defect arise in norms! use. we
will service it without charge.

Sinclair Radionles Ltd
London Rd.. Si. Ives
Huntingdon PEI 741.1.1
telephone
St. Ives (0480) 64646

Sinclair Project 80

Stereo 80 Control Unit size - c0 20rnm (105  2 1inS)
Finish - B.ac k with white indicators and transparent sliders Inputs- Magnetic
rack -up 3mV RIAA corrected: Ceramic ptck -up 350mV Radio 100mV;
Tape 3OrnV Signal/noise ratio - 60db Frequency range - 20Hz to 15KHz
-1613: 1011210 25KHz 3d13 Power requirements.- 20 to 35 volts Outputs -
10OrnV XS monitoring for tape Controls - Press button tape radio and C.11.
Sliders on each channel for volume bass treble R RP m

(add C1-19 I
el

Project 80 FM Tuner Size - 85 - 50  20mn) (35.2  lens)
Tuning range Dual varecap - ill -b ho 108M14, Detectors- i C balanced
cetnodence One LC. equal to 26 transistors Distortion 0 7'6 at 1K)iz for

modulation 4 pole ceramic filter in If. section Aerial impedance - 75 0
or 240 3000 Sensitivity - 5 microvolts far 3048 5/N ratio Output - 300rriV
for 30% modulation Power requirements - 75 to 35 volts £11.95R.P. add ft 19 VACI.)

Project 80 Stereo Decoder Size - 47 50 - 20trirn (55.7
liits) One 19 transistor I.C. Channel separation greater than 3045 Power
requirements - 75%! Output I ItOrnV per channel R:R P L-7 A a

(add 74p V.A.T.) 1_

Active Filter Unit Separate controls on each channe Size -

108 5.0 - 70mm (45 2 lets) Voltage gain - minus 0-705 Frequency
response - 40tiz to 22KEtz controls minimum Distortion - at 1 Kilo - 0.03%
using 30V supply H.F. cut off (scratch) - 22 ICIlz to h -SKI 12d8.roct slope
L.F. cut off (rumble) 28d8 at 20I1z. 8dE3loct slope R R P £6.95(add 690 V T

Z.40 Power Amplifier Size -55.80. 7Ornme 125 35 . 5ins) 9
transistors Input sensitivity - 100criV Output 113 watts RMS continuous into
40 (35V) Frequency response 3011, 100)(11, 3d5 S/N ratio - 64d8
Distortion - at 10 watts :me 80 less than 01% Power requirements 12 to
35 volts; built en protection against overload. R.R.P.

(add540VATI £5.40
Z.60 Power Amplifier Size - 55 - 98 1.5mm t - liits) 12
transistors Input sensitivity- 100.250mV Output - 25 watts RMS continuous
into 80 (90V) Distortion iypicallv 0 03% Frequency response - 15E1z to
rhOre than 200K112,3,10 S/N ratio - better than /0:115 Built in PrOICCZ100
against transient overload and short circuiting Load impedance L-6.9 5
-40 win safe on openeirCLI:t ft.R.P. (add 69p V.A.T 1 /-
Power Supply Units PZ.8 Stabilised Re entrant current limiting
iwakes damage horn overload or even direct shorten° impossible Normal
working voltage (adjustable) 50V R R P 0-98 -z 79p V.A.T. Without mains
transformer P16 353 stabilised R C7.98 /9p V.A.1. PZ.5 30V un-
stabiised R R.P. £4.98 440V A.T.

To Sinclair Radionics Ltd. St. Ives Huntingdon PE17

Please send post paid

for which I enclose Cash/Chi:civet°,

Name

Addrass

LE.8.
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Everyday Electronics Classified Advertisements
RATES: li p per word(minimum12 words). Box No. 30p. extra. Semi -display -£7.50 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

EDUCATIONAL

C AND G EXAM
Make sure you succeed with an ICS home study
course for C and E Electrical Installation Work &
Technicians Radio/TV/Electronics Technicians.
Telecommus Technicians and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current booml Learn the
techniques of servicing Colour and Mono TV sets
through new home study courses, approved by
leading manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering, Maintenance, Radio, TV, Audio,
Computer Engineering and Programming. Also
self -build radio kits. Get the qualifications you
need to succeed.
Free details from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS,

Dept 731X, Intertext House, London SW8 4t/IJ.
Or Phone 01422 9911

FOR SALE

TUTOR BOARD and kit with all maga-
zines, £8.50 o.n.o. Rainbow, Chelten-
ham 52575.

MICROPHONES: AKG D109, £1265;
AKG D202E1, £43.45; AKG D190C,
£18.70; AKG D190E, £20; AKG D224,
£55; Sennheiser MD211N, £49.50; Senn-
heiser MD413N, £2970. All brand new
and boxed. Send CWO to J. J. Francis
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

RECEIVERS and COMPONENTS

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack Includes
Resistors, carbon and W.W., capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £1+10p
p. and p. c.w.o. to CALEDONIAN COM-.
PONENTS, Strathore Road, Thornton,
Fife.

VALVES. 5,000 types, 1930 to 1974.
Many obsolete. SAE for quotation.
List 10p. Cox Radio, The Parade, East
Wittering, Sussex (West Wittering
2023).

3 ASS. M.C. METERS £1-15 (35p). LARGE COM-
PUTER PANELS. 35-50 Transistors, Long Leads
85p (300).
COPPER CLAD PAX PANELS 5+" x 5r. 6-50P
c.p. Ti" 9". 8-51.30 C.P.
SILICON DIODES 650V 1}A. 10 on Tagboard
50p c.P.
T.V. CONVERGEANCE PANELS 2 AC128
3 Slugged Coils, 3 Slide Switches, 11 W.W. Pots,
3 Carbon Presets, 2 Ferritte Chokes etc. E1-10 c.p.
VALUPAKS. P9 100 S/Mica Caps 67p c.o. send
10p for Lists of others plus Panels etc. Refund on
purchase.
7 LBS ASSORTED COMPONENTS Z1.75 c.p.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1NL
Postage in brackets Mail Order only

SERVICE SHEETS

SERVICE SHEETS for over 6,000
models of Television, Radios, Tran-
sistors, Stereo, Tape Recorders,
Record Players, etc., at only 30p plus
S.A.E. with free Fault -Finding Guide.
Over 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue
20p plus S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.
Telephone Hastings 429066.

MISCELLANEOUS

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7-50, carr. £1-50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

FERRIC CHLORIDE
Anhydrous technical quality In sealed fib packs
tlb 80p; 3lb £1.60; 1016 54-40.

COMPUTER PANELS
3155 asstd £1.40; 7Ib £2.60; 561b £15. 12 high
quality panels with trimpots, IC's, power tran-
sistors etc £2.50. 100 panels £14. Pack of boards
containing at least 500 components Inc. at least
50 transistors 90p.

3 WATT TAPE AMPLIFIERS
2xECC83, ELS& E280 on 12x5x3" chassis with
tone & volume controls, 3 watts output to 7x4"
3f2 speaker (provided) £3-00. Also In case
14x13x9" with non-standard tape deck £4.50.
Suitable cassettes 51.08, tape 74p, head 30p.

715 BARGAIN PARCELS
Hundreds of resistors, capacitors, pots, switches
-I- PC boards with transistors & diodes and loads
of odds & ends. Still only £2.25.

PC ETCHING KIT
Contains Ferric chloride, DALO etch -resist
Pen, 100 sq. Ins. copper laminate board,
etching dish, abrasive powder and Instructions
43-30.

VEROBOARD
Oftcuts, 100 sq. ins (no tiny pieces) £1.10. 500
assorted resistors £1 -40. 150 mica. ceramic.
poly capacitors 80o. 250 1%, 2%, 5% HI -stabs
£1.30. LEO Ill COMPUTER. all parts available.

GREENWELD ELECTRONICS [EN
Mail order, retail & wholesale shop 51, Shirley
Park Road, Southampton, Tel (0703) 772501.
Also callers at 21 Deptford Broadway SE8.
Tel 01-692 2009 & 38 Lower Addlscombe Rd,
Croydon, Tel 01-688 2950.
ALL PRICES QUOTED INCLUDE 8% VAT

AND POSTAGE. SAE LIST, ENQUIRIES.

PRESSURE SWITCH PADS, 6-12 volts,
size 8in x 21in. Suitable for your alarm
systems. Price 90p each, plus postage
and packing. Phelmetrics, 233 Sey-
mour Grove, Manchester M16 8QS.

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual' re-
quirements. Printed circuit boards -
masters, negatives and boards, one-
off or small numbers. Send lip for list.
RAMAR CONSTRUCTOR SERVICES,
29 Shelhourne Road, Stratford -on -
Avon, Warks.

1p TREASURE TRACER

MK III Metal Locator

kai

 Varicap tuning
 Britain's best selling metal

locator kit
 Weighs only 2202.
 Speaker and earphone operation
 Knocks down to only 171n.
 Prebuilt search coil assembly
 Thoroughly professional finish
 As seen on BBC1 and BBC2 TV
 You only need soldering iron,

Screwdriver, pliers and soma
 Flve transistor circuit

Send s.a.e. for leaflet

£9.80Kit and g:iarantr-n £13.75
P&P 45n. VA t P&P, 45, - £1-10 VAT

MINIKITS ELECTRONICS.
35b LANGLEY DRIVE, WANSTEAD

LONDON. Elf 2LN (Mail order only)

BEGINNERS, a complete course in
electronics for only £3.45, post free.
Basic electricity, switching and ampli-
fier circuits. Instructions and compo-
nents provided, For details of this and
other kits send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

RESISTORS
New, unused carbon resistors Ip each,

bargain pack 100 mixed only 70p. These
resistors have co be seen to be believed, so
send for a free list and sample. SAE to
C. Green, 143 Sandygate Road, Shef-
field 10.

SUPERB INSTRUMENT cases by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 212
types, send for free list: Bazelli In-
strument Cases, Dept 24, St. Wilfrid's,
Foundry Lane, Halton LA2 6LT, near
Lancaster.

NEW
12

81,v

FLUORESCENT
uattematittLIGHT

KIT
You can build this reverse polarity proof light
for use in homes, garages, caravans, for camping.
or emergency lighting. Everything: tube, all metal.
work, all components, P.C.B., instructions. etc..
Is supplied.

Price only £3-19 inq. VA;
DIFFUSER ONLY 59p extra inc. VAT
ORDER NOW TO -

ELECTRONICS DESIGN ASSOCIATES
82 Bath Street Walsall WS1 3DE

Phone 33652

PSYCHEDELICATESSEN
is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits

NO LICENCE EXAM. Transmitter/
Receiver 56.40

Variable -rate, BRIGHT -FLASH, Pocket
Mini -Strobe 1.2-40

Ready -Made Modules
Maxi -Volt SPARK GENERATOR (}inch

spark), 15,000 Volts. LI -35
Experimental Mini DREAM -LAB-

ORATORY E2.20
SENSITIVE non -anatomical electronic

STETHOSCOPE £220
Electronic 'VOICE -THROWER' 52.20
GHOST -HUNTING AID 52-20
PEOPLE DETECTOR 52.20
Experimental WATER-FONE 5.440
PSYCHEDELIC MEDITATION AID E220
Bird -Watchers' REMOTE MONITOR 5220
Psychological CROSS-EYED EARS

Device E4-40
SOUND -CATCHER 5220

(All prices include VAT, packing &
postage)
Send remittance to:
BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh.
Ewell, Surrey

(Mail order U.K. only)
Or for more details, send 20p for lists, plus

free design project sheet

590 Everyday Electronics, October 1974



LOUDSPEAKERS
Speakers, kits and
cabinets for D.I.Y.,

Hi FL P.A., Disco,
etc. by EMI, Fane,
Goodmans,
Baker, Elac,
Richard Allan,
Wharfedale, etc.
Send for free

booklet"Choosing
a speaker"

WILMSLOW AUDIO
Dept. H. Swan Works. Bank Square.

Wilmslow, Cheshire 5K9 IHF
Tel. Wilmslow 29599

PUBLISHER'S
ANNOUNCEMENT

Due to production difficulties
existing at the time this issue
went to press, we strongly
advise readers to check with
advertisers the prices shown,
and availability of goods,
before purchaSing.

ti. A TINY FLAME 11P70
5,000r_,

Precision tool using combination of
butane and compressed oxygen or
micronox. A pencil lead thin Came size.
Adjustable to 5,000°F. Cuts metals,
welds, brazes and solders gold, sliver. Toe Can be worn over
Ideal electricians, opticians.- denting. nommi glasses. An essential aid in
silversmiths, modelling. jewellery, clock- modelling. industry, home and work -
makers. Cy to 40 minutes' use on fuel shoji. Stamp collecting. Jewellers
supplied. Replacemer....-st of .2 micro- watchmakers and any fine wor4
Pox, 1 butane cylinder, 11.50 extra inc. 71 a magnification. 16:65 40p.
nr.t. Our Price 118-95 ± 40p p. S p. p. p. .... model 64 extra. StateSend 614-35.model.
TWIN -BEAM SPEC -LAMP - Worn just like a pair of spectacles. Two powerful
spot lamps illuminate working area. Can be worn with Binocular Magnifier. Battery

rat,,I. Only 5:2.75 i 197 p. Send ESSS.
JOHN DUDLEY & CO. LTD. (Dept_ EE7), 301 Cricklewood Lane,
London, NW2. Tel.: 01-458 5917. Callers welcome. Easy Parking.

k

£665

Fatnemit#CiOsEuP NM
114%1560M IttivInnin

See close-up work
with less eye strain
& fatigue. Light-
weight adjustable
headband. Powerful
optically ground
lenses from Con -

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £300 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: E.3-00 post paid -

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

PLEASE ADD Y.A.T. TO ALL ORDERS

DABAR
ELECTRONIC
PRODUCTS

98, LICHFIELD STREET.
WALSALL, STAFFS. WS1 IUZ

Phoenix
Electronics
('ortsmouthi Ltd.
1 39-1 41 Havant Road
Drayton. Portsmouth. Hants

PO6 2AA

Full member of AFDEC-the industrys association of
franchised electronic component distributors.
Cur prices include VAT at the current rate-and
carriage on all goods is free.
Send for our catalogue and price list-well mail that
to you free. too.

COMPONENTS FOR I.C. APPLICATIONS BY
MR. J. B. DANCE
SAJ110 £1.96 SAJ180. £1.95 SAK110.115 £1.23
TAA775G £1.23 TAA93CA £1 .23 TBA790KSD £1.95
TBA800 £1 96 TBA950 £1 76 TCA25O

Please send your catalogue-free!

Name
Address

ENGINEERS

YOURSELF FOR A

Th;s 76 page -
FREE book
Shows how!

ffi

BETTER JOB WITH MORE PAY!
Do you want promotion, a better job. This helpful guide to success should, be
higher pay? "New Opportunities" chows read by every ambitious engineer.

Send for this helpful 76 page FREE bookyou how to get thorn through a low-cost now: No obligation and nobody will call
home etudy course. There are no books to on you. It could he the best thing you
buy and you 0aa Pay-m-youLeurn. over dui.

- MCHCOUOTSOEUATBTRHAISNDCOUPON

UTURE HERE f millNOiv`S>'.7
Tick or State subject Of interest. Fort zo the address below.

IElectrical General Radio and CITY AND GUILDS IEngineering TV Engineering ElectricalI __.Electrical Installations Technicians .-
and Wiring .--1 Radio Servicing, I

Maintenance and CITY AND GUILDS

I71
Repairs 7

1..-
Telecommunica-
Mons

Transistor
i7 Radio A.meteurs'

Technology '.2 r:...a.m.

I Electrical
DraughtsmanshipI Electrical
Mathematics

Electronic
Engineering CITY AND GUILDS etc. etc.

computer Installations and
IPrograms -an: ::=1 Wiring

To Aldermaston College. Dept BEE 95, Reading RG7 4PF

INAME (BI ock Co p Ito l Plea.)

IADDRESS

IOther subjects
Accredited by C.A.C.C.

QK IBEE 95

I
Age

Member of A.B.C.C.

I

I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS
9W !Mira high stability carbon film-very low nOlSe-capless construction.
fW Muilard CR25 carbon film-very small body size 7-5 x 2.5 mm.
1W 2% ELECTROSIL TRS.
Power Values Price
watts Tolerance Range available 1-99 100+

5% 4-70-2.2M0 E24 1-39 1

10% 3.3M0 -10M0 P12 1.3p 11p
2% 100-1M0 E24 3-5P 39

10% 10-3-60 E12 1-3p lip
5% 4.712-1MO E12 1.3D 1.1p

4 10% 10-100 E12

Quantity price applies for any selection. Ignore fractions on total order.P

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.70 to 1).10.
E12 pack 325 resistors £2-40. E24 pack 650 resistors £470.

POTENTIOMETERS
Carbon track 5k0 to 2M0, log or linear flog 9 W. lie 6W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch. 259.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 50011 and decades to 5M0. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 0.25W, 7p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI la the world's first semiconductor that can convert a concentration of
gaS or smoke Into an electrical signal. The sensor decreases its electrical
resistance when It absorbs deoxidizing or combustible gases such as hydrogen,
carbon monoxide, methane, propane, alcohol, North Sea gas, as well as carbon -
dust containing ulcer smoke. This decrease is usually large enough to be utilized
without amplification. Full details and circuits are supplied with each detector.
Detector GD1 £2. Smoke and Gas Detector Kits, mains operated with audible
alarm £5.60. Mains operated Meter Indicator 67-90. Mains/Battery Gas Leak
Detector 61260.12124v Battery operated £340. 12v Battery operated Two Remote
Sensors £12-80. NOTE. The battery operated kits Incorporate our patented circuit
to minimise battery drain. Typically 120rnA for 12v. These kits contain all parts
rsoulred with the exception of case. Suitable case mains operated kit £1-60.
Battery operated kits PS.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 100 TO ORDERS UNDER £2.

Catalogue sent free on request, 10p stamp
appreciated.

PLEASE ADD 8% VAT
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.00IuF, 0.0015uF, 0-0022uF, 0.0033tiF, 0.0047uF, 3p. 0.0065uF, 0.01uF. 0.015uF,
0.0220, 0.033uF, 39p. 0.017pF, 0.068uF, 0.1uF,Sp. 0.15gF, fip. 0.22uF, 79p. 0.33/./F, 11p.
0.47pF, 13P.
160V: 0.010F, 0.015uF, 0.022pF, 0.0riF. 0-047µF, 0.068uF, 3p. 0.1uF. 34p. 0.150F, 41-p.
0.22µF, Sp. 0.33gF, Op. 0-470F. 74p. 0.68uF, 11p. 1 -OpF. 13P.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01uF, 0.14015uF, 0.0220F, 3p. 0.033µF, 0.0470F, 0.0680F, 3±P.
0.1pF, 4p. 0-15uF, 0-22uF, Sp. 0-330, 64-p. 0.47µF, it*p. 0.68aF. lip. 1 -OpF, 13p. 15uF,
20p. 2.2µF. Z4p.
MYLAR FILM CAPACITORS 100V
0.001uF, 0.002uF, 0.005pF, 0.01gF, 0.02uF,
3p. 0.04/4F, 0.05pF, 0.068gP, 0.1pF, 6p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS
(nF/v) 1/63, 1-5/63, 2.2163. 33/63, 4.7/63, 68/40, 6-8/63, 10/25, 10/53, 15/16, 15/40, 15/63,
22/10, 22125, 22/63, 33/6-3, 33/16. 33/40, 47/4, 47/10, 47/25, 47/40, 68/6.3, 68/16, 100/4,100/10,
100/25, 150/6.3, 150/16, 220/4. 220/6.3, 220/16, 330/4, Op. 47/63, 100/40, 150/25, 220/25, 330/10,
47016.3, 19. 68/133, 150/40, 220140, 330/16, 100014, 10p. 470/10. 680M-3, 11o. 100/63, 150/63i
220/63, 1000110, 12p. 470.25, 680/16, 1500/6.3, 13p. 470/40, 680/25, 1000/16, 1500110, 2200/6-3,

330/63, 680'40, 1000/25, 1500/16, 2200/10, 3300/6.3, 4700/4, 21P

SOLID TANTALUM BEAD CAPACITORS 12p

0.1rIF 35V 0-47pF 35V 2-2uF asv 6.8uF 25V 22uF 16V 47uF 6.3V
0.220 35V 1.0µF 35V 4.7uF 35V 10uF 25V 33.uF 10V 100pF 3V

VEROBOARD
0-1 0.15

29 x 26p 22p
2} x 5 tsp 28p

x 32 28p 280
31x5 349 34p
17 a 2 95p 779
17 x 3 130p 108p
17 x 31 (plain) 66p 72p
17 x 21 (plain) - 57p
29 x 5 (plain) - 180
29 x 32 (plain) - 15p
Pin insertion tool 62p 62p
Spot face cutter 52p 52p
Pkt. 50 pins 213p 20p

JACK PLUGS AND SOCKETS
Standard screened 28p 2.5mm Insulated 12p
Standard insulated 18p 3.5mm Insulated 12o
Stereo screened 40p 3.5mm screened 18p
Standard socket 20p 2.5mm socket 11p
Stereo socket 300 3.5mm socket 11p

D.I.N. PLUGS AND SOCKETS
2 pin. 3 pin. 5 pin 180 , 5 pin 240 , 6 pin, 7 pin.
Plug 12p. Socket 8p.
4 way screened cable, 25p/metre.
6 way screened cable- 30p/metre.

BATTERY ELIMINATOR £170
9V mains power supply. Same size as PP9 battery.

PRINTED BOARD MARKER
97p

Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to dry,
and immerse the board In the etchant. On removal the circuit remains In high relief.

ELECTFT1111Klui
Electronic fun for all ages

The most versatile electronics kits
All components are beautifully encap-
sulated in unbreakable transparent
plastic blocks. Perfect connections are
made WITHOUT SOLDERING. SCREW-
ING OR WIRING
INCREDIBLE VALUE. Build, dis-
mantle and rebuild projects any number
of times and invent your own experiments
too.
COMPLETELY SAFE. Instructive and
FUN-all kits operate from 9v. battery
only.
VALUABLE MANUALS included with
every kit. No previous knowledge is
required, even with the largest kits.
KIT 2A-30 projects £10.45. Radios.
am pl ifiers,alarms,micropbones, morse, etc.
KIT 3A-I00 projects £20.45. As 2A
plus electronic birds, cats, sirens, organs.
metronome, guns, light and sound.
burglar alarms, etc.
3ADX-105 projects L25-25. As 3A plus
solar cell experiments and complete
sophisticated control panel, etc.
4ADX-150 projects £3395. As 3ADX
plus Relay and Meter experiments; ion
concentration-, volume-, out -put-,
field intensity-, volt-, resistance meters,
ammeter, illuminometer, etc. and many.
many more.
ADD-ON parts and manuals available as
required.
The three larger kits include Elec-
trical experiments too.
All prices include Battery, Manual.
VAT & p. & p.
Cheque/P.O. (or 6p for literature) to:

SansiJciion guaranteed
ELECTRONI-KIT LTD, 408 St.John's Street,

London, EC I. 101-276 45791

Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital. Office and Home_ Operates
,n one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. s P. 5On

MAINS INTERCOM NEW MODEL
No batteries-no wires. Jost ping in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £23 75
per pair P. A P. 60p

INTERCOM /BABY ALARM

OUR
RICE

ONLY
£6.50

Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 6ffit. connecting wire and
Battery. P. A P. 40p

r AMP'. ficd-R

£4.95
by not boost

business effi-
ciency with this incredible Telephone Amplifier.
Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
00 switch. Volume Control. Complete with Battery.
P. a P. allp. Full price refunded If not satisfied in
7 days-

WEST LONDON DIRECT SUPPLIES (ERE)
169 KENSINGTON HIGH STREET, LONDON. W.S.

VEROBOARD

VEROBOARB GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RE T Ai

- TRADE OISTRIBUTOR N. Rose IELectncal) Ltd.; London, W.C.I

vENO ELECTRONICS TO.

rjairg-TP4T;T:t1.,:;
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1

FREE
Over ISO

ways to
engineer a
better future

This FREE 76
thtook can Pie You on

oaa' tofly_
utigti 8IE Notre.rudy COt5e,C400Se

YOur Suiect

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home-equipped them for higher pay and better, more
interesting jobs. We can do as much for YOU. A low-cost home study
course gets results fast-makes learning easier and something to look
forward to. There are no books to buy and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yourself into something of an expert. Complete
the coupon (or write if you prefer not to cut the page). No obligation and
nobody will call in on you . . but it could be the best thing you ever did.

Others have done it, so can you

"Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained, a view
echoed by two colleagues who recently commenced the course".
Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job that
I love, with unlimited prospects"-Student J.A.O. Dublin.
"My training quickly changed my earning capacity and, in the next few
years, my earnings increased fourfold". Student C.C.P., Bucks.

HMO our FOR YOURSELF

These letters and there arc many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself'the
specialised know-how employers seek. There's no surer way of getting
ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to Aldermaston
College, Dept. BEER°, Reading RG7 4PF.

rr

Practical Radio Er Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &-
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

CUT OUT THIS COUPON
Tick or state subject of interest.

Post to address below.

'Accredited by C.A.C.C.

111

of
MECHANICAL NDRAUGHTSMA-

SHIP
Engineers- Institute of

IA.M.8.E. (Mech) 0 Engineering
Institute of Designers

!Engineer & (A.M.I.E.D.) 0Technicians General
(A.M.LE.) 0 Draughtsmanship 010=4 Guam Elec. Draughtsman -
Gen. Mech. Eng. 0 ship 0"Maintenance Eng. 0 Architectural
Welding El Draughtsmanship 0
0... Diesel Eng. 0 Technical

!Sheet Metal Work 0 Dressing
Eng. Inspection 0 0

1E14. Metallurgy 0
RADIO & TELE.

'ELECTRICAL & COMMUNICATIONS
!ELECTRONICCITYCity a Guilds

& GUILDS Telecoms.
Electrical

ectrical
gineering 0

Gen. Radio & TV
Eng.
Radio Amateurs

Venetians
ectrical Maths rl

0
u Radio Servicing

-Krum
0

mputer
cctronim 0
ectronie Eng. 0 AUTOMOBILE &

p'ractical RadioElectronic,AERONAUTICALInstitute of theeith kit) n Motor Industry. i 1
A M L3lwANAGEDIENTat MAAT

TI.
IMI 0FRODUCTION City & Guilds

Mastitute of Cost Auto Eng. 0
Management

octets.
Gen. Auto Eng. 0
Motor Mechanics 0

mputer Auto Diesel Eng. 0
Cramming Garage M'ruent 0

orka li'ment AEC Aero
ork Study Engineering Exams 0

Production Geri. Aero Eng. 0
linating &
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l.?,..2=Elrtg

Wki 17-
t

Quality Contrr.

Construction
Surveyors Institute
L.C.S.I.
City & Guilds
General Building
(all branches)
Heating & Vent. G
Inst. Clerk of
Works
Site Surveying
Health Engineering in
Road Construction
Quantities
Estimates 0
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng. U

U Council of Eng.
,_., Institutions 0
U Parrn Science 0

Plastics0
Supplimentary
courses for Not.
Certifida..

G.C.E.
-choose from
58 '0' & 'A'
level subjects

CONSTRUCTIONAL Coaching for man:,
Institute of Building exams, including
L.LO.B. 0 C & G
A.B.T. Clerk of
Works 0

POST TODAY FOR A
BETTER TOMORROW

To Aldermaston College, QN BEE80Dept. BEEN. Reading RG7 4PF
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AGE

Member of A.S.C.0 I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately the third Friday of each month by IPC magazines Ltd., Fthetway Horne, Farringdon Street, London 11.C -d. 4AD. Printed in England by IndexPrinters Ltd.,
Donsiable, Beds. Sole Agents for Australia and New Zealand-Gordon, and Cacti (A1Sla) Ltd. South Africa-Central News Agency Ltd. Publisher's Subscription Bate including pnetage
for one year, Inland 5335, Overseas 1510. International Giro facilities account no. 5131007. Please state reason for payment, "message to payee". Everyday Ell:drool. is sold subject to
the following conditions, namely that it shall uot, without the written consent of the Publishers first, given, be lent, resold, hired out or otherwise disposedof by way of Trade at more than
the recommended ecllihR price shown on cover, and that it shall not be lent, resold, or hired out or otherwise disposed of in a mutilatedcondition or in any unanthorival cover by way of
Trade. op Mixed to or as part of any publication or advertising. literary or pictorial matirer whatsoever.



a SO MUCH MORE- AND YOU PAY

7,, LESS VAT WITH HENRY'S LOW PRICES

You can build the Texan and Stereo FM Tuner

Features glass fibre PC board, Gardners low field transformer.
6 -IC's, 10 -transistors plus diodes, eta. Designed by Texas Instruments

engineers for Henry's ad. P.W. 1972. Supplied with full chassis work.
detailed construction handbook and all necessary parts. Full input and control
facilities. Stabilised supply. Overall size 155' x 25" x 65" mains operated. Free
teak sleeve with every kit. £2850 (GB post paid).

STEREO FM TUNER Features capacity diode tuning, lead and tuning meter
indicators, stabilized power supply -mains operated. High performance and sensitivity with
unique station indication IC stereo decoder. Overall size in teak sleeve 8" x 2}^ x
Complete kit with teak sleeve £21.00 (GB Post paid)

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS !

TRANSISTORISED MODULES
Tuners - Power Suppliers - Amplifiers

AMPLIFIERS (All single channel unless stated)
4-300 9 volt 300 MW 0/P 3-8 OHM, 1-10 MVI/P Special Offer 1.75
2004 9 volt 250 MW 0/P 3-8 OHM, 10-100MV I/P 2.70
104 9 volt I watt 0/P 8-16 OHM. 10 MV I/P 3-10
304 9 volt 3 watt 0/P 4-8 OHM, 10 MV I/P 3.95
555 12 volt 3 watt 0/P 8-16 OHM, 150 MV I/P 4.10
555ST 12 volt 15 + 15 watt 0/P 8 OHM, 150 MV Stereo module 5.95
01208 12 volts watt 0/P 4-16 OHM, 25-60 MV I/P 5.10
608 24 volt 10 watt 0/P 4-8 OHM, 30-50 MV I/P 4415
410 28 volt 10 watt 0/P 8 OHM, 160 MV I/P 4.95
620 45 volt 30 watt 0/P 4-8 OHM, 150 MV I/P 9-95
Z40 30/35 volt 15 watt 0/P 4-8 OHM, 100 MV I/P 545
Z60 45/50 volt 25 watt 0/P 4-8 OHM. 100-250 MV I/P 6.95
SA6817 24 volt 6 + 6 0/P 8 OHM 100 MV I/P Stereo module 10.20
AMPLIFIERS with controls
E 1210 12 volt 2+ -I- 2+ watts 8 ohms. Stereo
R 500 Mains 5 watts 4-16 ohms, Mono
SACI4 Mains 7 + 7 watts 8 ohms. Stereo
SAC30 Mains 15 4- 15 watts 8 ohms, Stereo
CAO3B 9 volt 1+ + I+ watts 8 ohms, Stereo
CA068 12 volt 3 + 3 watts 8 ohms, Stereo
FM Modules
Mallard LP 1186 FM tuner (front end) with data 10.7 MHZ 0/P
Mallard LP 1185 10.7 MHZ IF unit with data
Gorier Permability FM tuner (front end) 10.7 MHZ 0/P
FM and AM tuners and decoders
FM 5231 (tu 2) 6 volt fm tuner 7.95
TV3 12 volt version (FM use with Decoder) ) All models 7.95
S04912 Stereo Decoder for Tu 3. 12 volt I fitted dials 7.95

supplied with14-95
SP62H 6 volt stereo FM tuner instructions 4.80
A10079 volt MW -AM tuner 11-95
Sinclair 12/45 volt FM tuner stereo recorder for above 7.45
A1018 9 volt FM tuner in cabinet 13 95
A 1005M (5) 9-12 volt Stereo decoder FM for above 7 -50
106Z 12 volt Stereo decoder general purpose 6.50
PREAMPLIFIERS
Sinclair Stereo 60 Preamplifier with controls
01300 Cart/Tape/Mic Inputs 9 volt Module
01310 Stereo 3-30 my mal cart 9 volt
FF3 Stereo 3 mV tape head 9 volt
3042 Stereo 5-20 mV Mag. cart. mains
EQ25 Mono 3-250 mV Tape/Cart/Flay 9 volt
Power Supplies -Mains input chassis -rest cased)
470C 6/75/Gear 300 MA with adaptors
P500 9 volt 500 MA
HC244R 3/6(7-1/9v. 400 MA stabilised
PI 124v. f amp 330 PI5 28V. 5 amp
P1080 12V IA 470..P1081 45V 0-9A
PI2 45-12V. 0-4-I amp
SkOIA 3/6/9/12v I amp stabilised
PI076 3/45/6/7519/12V. 4 amp
Sk800A 1-15 VOLT 0-+A. stabilised

8.25
6.30
11-75
14-95
6.95
10-50

4.85
4.50
4.20

6-75
2.85
4.75
4.95
5.95
5.95

2.25
3.20
5-50
3.30
7-80
7.15
12.75
4-20
17.50

EXCLUSIVE DECCA
KELLY SPEAKERS
12 watt speaker / tweeter
systems 8 in bass/midrange.
Melinex domed HF radiator
plus crossover. Built into
veneered cabinets size
18x 12x65 in. PRICE E19.50
pair (cart., etc. El -00)

EMI SPEAKERS
SPECIAL
PURCHASE
13 x 8 chassis speakers
(Carr./packing  30p each or
50p pr.)
.150 TC 10 watts 8 ohms twin cone £22.0
.450 10 watts 4,8, 15 ohm with twin tweeters

and crossover £3-85 each
EW 15 watt 8 ohm with tweeter £5.25
350 20 watt 8, 15 ohm with tweeter £7.80 ea.
. Polished wood cabinet 1,480 tarn, etc.
35p each or 50o pair.

PHILIPS 8 WATT
FLUORESCENT
UNIT
EXCLUSIVE

- PURCHASE --

Brand new Philips 12 volt operated 8 watt
fluorescent tube units for standby lighting
Complete with tube and instructions
Price E3-50 p & p 2$p.

EXCLUSIVE
5 WATT IC
AMPLIFIERS
Special purchase 5 watt output = 16 ohm
load. 30 volt max. DC operation, complete
with data. Price f1  50 each or 2 for £285

UHF TV TUNERS
625 line receiver UHF tran-
sistorised tuners FM UK
operation. Brand new. (Post
/packing 25p each).
TYPE A Geared variable as
illustrated E2.50
TYPE B 4 -button push-button
(adjustable) £3.50

pOSTY KITS IN STOCK
(Post etc. 15p each)
AF20 Mono Transistor Amp. 4.80
AF25 Mixer 3.60
AF30 Mono Trans. Pre -amp. 2.61
AF35 Emmiter Amplifier 2.27
AF80 Small 0.5 W. Amplifier

for Microphone 4.22
AF305 Intercom 9.52
AF310/2 Mono Amplifier (for

Stereo use two) 6.87
MI60 Multivibrator 1.71
M 1302 Transistor Tester 8.45
MI91 Vu -Meter 4.56
M192 Stereo Balance Meter 4.97
LF380 Quadrophonic Device!! -36
AT60 Psychedelic Light

Control, Single Ch. 7.80
AT65 Psychedelic Light

Control, 3 Chan. 14-55
AT2.5 WindowWiper Robot 5.82
AT30 Photo Cell

Switching Unit 5 -70
AT50 400w Triac Light

Dimmer Sp. Cont. 4.80
AT56 2.200w Triac Light

Dimmer Sp. Cont. 6.90
AT5 Automatic Lt. Cont. 2.58
GU330 Tremelo Unit for

Guitars. etc. 7.50
NFU] Diode Detector 3.32
HF65 Frequency Modulated

FM Transmitter 2.70
HF75 FM Transis. Receiver 2.87
HF3I0 FM Tuner Unit 15.81
HF325 De-luxeFMTunerUnir.2412
HF330 Stereo Decoder for use

with 10310/325 9-96
GP3I0 Stereo Pre -amp (for

use with 2 AF3I0) 21-27
GP312 Basis Circuit Board 11.45
GP304 Basis Circuit Board 494
HF380 Aerial Amp. for LW to

VHF 4-94
HF395 BroadbandAerial Amp. I -77
NT 1 0 Power Supply 100m/a

9V Stab. & 12V Unstabl6 .15
NT300 Professional Stab.

Power Supply 12-51
NT310 Power Pack 2 x 15 volt

2A 5.71
NT305 Voltage Converter 4.50
NT330 Power Pack AF3I01

GP304 6.07
NT3I 5 PIS 240V ac to 4.5-

I5V dc. 500m/a 9.57
AEI Output Stage 100mW I -50
AE2 Pre -amplifier I15
AE3 Diode -receiver I -82
AE4 Flasher 0.99
AE5 A stable Multivibrator 0-95
AE6 Monostable

Multivibrator 0.93
AE7 RC Generator 0-97
AE8 Bassfilter 0.90
AE9 Treblefilter 0-90
AE10 CC1R-filter 0.90
AMATEUR ELECTRONICS by Josty
Kit, the professional book for this
amateur -covers the subject from
basic principals to advanced elec-
tronic techniques. Complete with
circuit board for AEI to AEIO (see
above). PRICE £3-30 (no VAT).

SINCLAIR
MODULES & KITS
SINCLAIR PROJECT 80
ST80 Stereo preamplifier
Audio Filter Unit
Z40 15 Watt Amplifier
Z60 25 Watt Amplifier
PZ5 Power Supplies for

1 or 2 Z40
PZ6 Power Supplies (S Tab)

for I or 2 Z40
PZ8 Power Supplies (S Tab)

II -95 for I or 2 Z60
6-95 TRANSFORMER FOR PZ8
5.45 FM TUNER
6.95 STEREO DECODER

All above post paid (BG only)

4'55 HENRY'S HOME
7.98 ENTERTAINMENT CENTRES
7.98
3-95

11.95
7.45

TRANSISTORS/SEMICONDUCTORS
UK's largest stockists of branded guaranteed devices at low prices.
EXTRA DISCOUNTS
Any one tape. Extra 10... for 12 I , 15... 25 I , 20... 100 I
The above also applies to mixed SN74 series IC.
Get your free stock list now -new '74-'75 edition now available (Ref. No. 36).

London
35416 Edgware Rd. W2 01-402 5854
376/8 Edgware Rd. W2 01-72.3 0818
372 Edgware Rd. W2 01-402 8140
120 Shaftesbury Ave. WI 01-437 9692
230 Tottenham Court Rd. WI 01-580 1785
14.4 Burnt Oak B'way, Burnt Oak, Edgware

01-952 7402
190/4 Station Rd., Harrow, Middlesex 01-863 7788
Out of Town
256 Banbury Rd., Summercown, Oxford (0865) 54181
55 Gloucester Rd., Bristol 7 (0272) 45791

FREE
STOCK LISTS
No. 36

Transistors!
valves/
semiconductors

No. 18
Disco -lighting -
high power
sound

No. 17
Hi-Fi TV -Tape
Equipment

Send large stamped
addressed enve-
lope with all en-
quiries.

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS 8% VAT'TO BE ADDED
TO ALL ORDERS

Henry's RADIO
EDGWARE ROAD, W2

Electronic Centres
404-406 Electronic Components &Equipment 01-4028381
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road. London W2 1BW

Hi fi and
Electronics
Centres Open
9am -6pm

Prices correct at time of preparation. Subject to change without notice. E.&O.E.
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