An exciting hobby.... for everyone

everYdayA7LP"

electronics
MODEL
RAILWAY
CONTROLLER

SINECIAi
8 PAGE
SUPPLEMENT

..GUIDE to
COMPONENT

BUY!

CAR
BURGLA '

ALARM

**********
CONTINUI
TESTER

Sti din Sound
MADE IN OUR OWN U.K. FACTORY

Q.V. MODULES FOR COST CONSCIOUS CONSTRUCTORS

100 WATT R.M.S. POWER AMP AND
MATCHING 70V. POWER SUPPLY

NEW THIS MONTH!
Unit

Two

Is

Your chance to save £1.95

styled

jt* similarlye to Unit One

UNIT TWO

do,,orates

FOR LOW AND HIGH
OUTPUT CARTRIDGES

To -day's best 100 watt value Is now made even
greater by Including the Stirling Sound SS.370
power supply together at the sensational price of

valuable
additional
features

£21 00. A ruggedly built and

guaranteed assembly, Ideal for
disco, P.A. guitar use etc.
Normal selling price for Items
bought separately Is E2295. already superb value -so don't
delay -order NOW!

Another real money saver from Stirling
Sound) Wire this unit in and style It how
you wish. Full instructions make this completely straight -forward. Use Stirling Sound
power amps. for choice, but Unit Two will wor
superbly In any system. Active tone control circuits
give bass and treble rise and cut of ±-15dB each;

accepts inputs from 1 to 5 my, RIAA corrected
also adaptable for use with ceramics, etc. S/N ratio60dB; channel separation typically 56dB; frequency
range -35-20,00 Hz ±1dB. Tested ready built and
guaranteed. For 10-20 V. operation.

55.1100
100 watt power amp
with heatsink type
mounting flange
Full slze heat sink
SS.370
70V/2A power supply

SS.1100

£9.45*
El 00

EA.

with low volt take -off MO z-au-

L10.85

SS.1100H (with large heat sink)
and SS.370

SS.370

Pie on Item sinc.SS.370 £1 00 £21.00'

1MORE STIRLING SOUND Q.V. MODULES TO SAVE YOU MONEY
UNIT ONE
TONE CONTROL/PRE-AMP

POWER SUPPLY UNITS

A real money saver this. Compatible

WITH 13-15V
TAKE -OFF

POINTS

with all relevant Stirling Sound modules
as well as other makes.
Combined pre -amp with active tone control circuits. ±15dB at 10Khz treble
and 30Hz bass. Stereo. Vol./balance/

treble/bass. 200mV out for 50mV

POWER. AMPLIFIERS
SS.103 3 watt r. m.s.mono. IC.

£1.75

55.103-3 Stereo version of above using
two I.C.s
£3.25
into

3

ohms,
£2 25

SS.110 10 watts r.m.s. using 24V and
4 ohm load

£2.75

using 34V

£3-25

SS.120 20 watts r.m.s. into 4 ohms,

SS.140 Delivers 40 watts R.M.S. into
4 ohms using 45 volts supply unit such
as SS.345. Ideal for small disco, P.A.
etc.

£3.95*

If ordering Stirling Sound power supply
units with Modules SS.103 to SS.120,
V.A.T. becomes 14%.
TONE CONTROLS/PRE-AMPS
SS.100 Active tone control, stereo.
±15dB on bass and on treble
£1 60
SS.101 Pre -amp for ceramic cartridges,
etc. Stereo. Passive tone control details
supplied.

In.

Operates from 10 to 16V supply. £7.80

3 TO 40 WATTS R.M.S.
SS.105 5 watts r.m.s.
using 12V

Except
SS.312

£1 60

SS.102 Stereo pre -amp for low output

magnetic P.Us. R.I.A.A. corrected. £2.65

F.M. TUNING MODULES
SS.201 Front end tuner, slow geared
drive, two gang. A.F.C. facility. Tunes
88-108 MHz.
£500
SS.202

I.F.

amplifier.

Metering

and

A.F.C. facilities.
£2.65
SS.203 Phase lock loop Stereo Decoder
for use with the above or other FM mono
tuners. A LED may be fitted.
£3.85
SS.203-1 Coil -type stereo decoder
for use with SS.201 and SS.202, recommended where economy is called for.
Available in two forms:SS.203-1 N with I.C. for neg. earth £2.50
SS.203-1P transistor type for pos. earth
£2 00

NOW

8
TO CHOOSE FROM
Complete with mains transformers and
low volt take -off points (not SS.300).
All at 8% V.A.T. rate.
SS.312
SS.318
SS.324
SS.334
SS.345
SS.350
SS.370

12V/1A
18V/1A
24V/1A
34V/2A
45V/2A
50V/2A
70V/2A

£3.75*
£4.15*
£4.60*
£5.20*
£6.25*
£6 75*
£12.500

P/P
50p
50p
50p
50p
50p
50p
£1

SS.310/50 Stabilised power supply with

WHAT QV MEANS TO YOU

variable output from 10V to 50V/2A.

It means Stirling Souna QUALITY ana VALUE
from modules made in our own Essex factory.
They are all tested am, guaranteed and offer
unbeatable value. Designed by highly specialist
electronic engineers with wide experience of
constructors'
and
experimenters'
needs.

SS.300 Power stabilising unit 10-50V

WATCH HOW THE STIRLING SOUND

Built-in protection against shorting

£11.950

adjustable for adding to unstabilised
supplies. Built In protection against
shorting
(p/p 35p) £3.26*

RANGE GROWSI
LARGE S.A.E. BRINGS LATEST STIRLING SOUND 16 LARGE PAGE EQUIPMENT COMPONENTS PRICE LIST

WHEN ORDERING add 35p for p/p unless stated otherwise.
V.A.T. add 12i% to total value of order unless price Is shown when

the rate is 8%. Make cheques, etc. payable to BI -Pre -Pak Ltd. Every effort

Is made to ensure correctness of information at time of going to press.
Prices subiect to alteration without notice.

Stirling Sound
A member of the BI -Pre -Pak group (Westcliff on Sea)

Dept. PE'4, 220-224 West Road, Westcliffe-on-Sea, Essex SSO 9DF

Tel: Southend (0702) 46344.

Personal callers welcome.

DE -LUXE 25 Warr HI-FI AMP BARGAIN
Made to sell at £7.25
LIMITED NUMBER

AVAILABLE AT

£5.20

This Is the Bi-Pre-Pak SS.125, designed and made

for the connoisseur market of hi -fl and technical
specialists. 25w r.m.s. Into 8 ohms using 50V;
22 w.r.m.s. Into 4 ohms, (33V). Input sensitivity 150 mV for full output; distortion less than 0-05%
at all powers. Size 41"x 3" x i" (120 v 76 x 22mm).

With full instructions. TESTED A GUARANTEED.
LIMITED NUMBER ONLY AVAILABLE. Ideal with
Unit Two described above and SS.310/50

SS.125
DE -LUXE

POWER AMP

Bring 'scope/to your interest
There's only one way
to master electronics...
to see what is going
on and learn by doing.
This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and

an absolute minimum of theory.
You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a selfemployed electronics engineer.
All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

+W.*
Ot./TPu"
*MP

T
1 Build an oscilloscope.
As the first stage of your training, you
actually build your own Cathode ray
oscilloscope! This is no toy, but a test
instrument that you will need not only
for the course's practical experiments, but
also later if you decide to develop your
knowledge and enter the profession. It
remains your property and represents a
very large saving over buying a similar
piece of essential equipment.

Read,draw and
understand circuit
diagrams.
In a short time you will be able to
read and draw circuit diagrams, understand the very fundamentals of television,
radio, computors and countless other
electronic devices and their servicing
procedures.

All students enrolling in our

CD
.

.

.
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"
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qCarry out over 40
wexperime
experiments on basic
circuits.
We show you how to conduct
experiments on a wide variety of different
circuits and turn the information gained
into a working knowledge of testing,
servicing and maintaining all types of
electronic equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new, exciting and absorbing

courses receive a free circuit way,just clip the coupon for a free colour brochure and Lull details'of enrolment.

board originating from a
Computer and containing
many different components
that can be used in experiments and provide an

Write to:- British National Radio & Electronics School,
P.O. Box 156, Jersey, Channel Islands.

I

NAME

I

I

excellent example of current !ADDRESS
.electronic practice.

L.
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Its just ice, an electieggc supefinarket
Doram has everything for the home constructor
available by speedy mail order service.
"We've built our name on quality and reliability

-TRY US!"
DORAM ELECTRONICS LTD., PO BOX TR8, LEEDS LS12 2UF

I- Ell MI 1M IN IM

IIM

EE4/77

I enclose

Please send me the DORAM Edition 3 Catalogue, price 60p
the DORAM Kit Brochure, price 25p ..
or the pair together for 70p
tick as
appropriate

NAME
ADDRESS

AN ELECTROCOMPONENTS GROUP COMPANY

L

(0'seas orders except for N. Ireland please add 30p p er p
surface only).

IM NM MI

NM NM Ell MI INN

NM

GREENWELD
443 Millbrook Road Southampton
TeI:(0703) 772501

SO1 OH X

Vero

OPEN 6 DAYS A WEEK, 0 to 6.
Callers Welcome.

VAT INCLUSIVE PRICES -NO
EXTRAS TO PAY, JUST ADD
20p POST.

RESISTORS
Miniature

Ord

Carbon

Film

HI -stabs, 5% (Over IM 10%). All
values from 1 ohm to 10 Megohm.
24W Wirewound, All values from
0.22 ohms to 4.7k. Sp each.

5W Wirewound, All values from 0.47
ohms to 47k. 10p each.

15W Wirewound from tohm to 100k
15p each.
Sub -min presets,

all values from
22 ohms to 4.7 Megohms 7p each.

Standard Pots 22p each.

circuits. 0.1" x 0.1" or 0.15" x
0.15" Matrix, 15 sizes.

TRANSFORMERS
6-0-6V 100mA 90p; 9-0-9V 75mA lip;
12-0-12V 50mA 90p; 12-0-12V 100mA

£1; 6-0-6V 14A E2.70; 12-0-12V 1A
£2 (11; 6.3V 11,4 £2 M; Mu!Mapped
type 0-12-15-20-24-30V IA F.360; 2A
£5 00; 20-0-20V 2A £4 20; 55-0-55V 5A
Ell 00.

AC127 15p BC184
AC126 15p BC212
AC176 16p BC213
AC187 18p BC214

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandler's Ford, Hants. S05 3ZR
Telephone: Chandler's Ford 2956 (STD 04215)

14p

12p

14p 2N3053 18p
14p 2N3054 49p

154

10p 00131 31p
£1 20
10p BD132 40p 2N3702 10p
10p BFY50 15p 2N3703 10p
BC109C 15p BFY51 15p 2N3704 10p
BC147 10p BFY52 15p 2N3705 10p
BC107
BC108
BC109

BCI48 lap TIP41A 60p 2N3708 10p
BC149 10p TIP42A 75p 2N3819 22p
BC157

DIODES A LEDS

1N4006 1p; 1N4007 flp; 1N4148 4p;
0A81-91 etc. 5p; BY127 12p; 100V3A
12p; 400V 3A 15p; Bridges 400V 1A

30p; 800V 1A 40p; 250V 24.4 Op;

200V 5A 70p; TIL209 Red LED 15P;
0.2" Red, green or yellow 24p.
VEROBOARD
100sg ins asstd. size offcuts, In 4 cliff.

packs: Pack A: All 0.1" Pack B: All
0.15' Pack C: Mixed Pack D: All 01"
plain. All packs £1 -20 each. 17 x 31."
boards 0.1" £1.80. 0-15" L1.80;
Plain 0.1" £1 'NI.
DEVELOPMENT PACKS
Save ££££'s by buying a full range of
components at one gol All full spec.

marked devices, no rejects or old
stock.

50V Ceramic plate Capacitors, 5%.

10 of each value from 22pF to 1000pF,
Total 210 for £270. Save £1.501

Carbon Film Min. resistors, 4.rd watt

5%, 10 each value 10 ohms to

1

Megohm, total 810 for £5 00. Save
Electrolytics, 10 each value 1, 2.2,

12p 2N2926G

AC188 lop BCY70 15p 2N3055 38p
AD161 35p 8CY71 15p 2N3440 54p
AD162 35p BCY72 15p 2N3442

New catalogue available (p ice 10p + S.A E. at least 7" x 9")

orders over ES.

£3151

TRANSISTORS AND IC's

VEROTIM

19p + large S.A.E. FREE with

1 N4001, 25p; 1 N4003, 46p; 1 N40057P ;

Watt

Hp each.
1 Watt Metal Film 5%. All values from
27 ohms to 10 Megohms Me each.

The easiest, fastest way of
constructing your electronic

44 Page Illustrated Catalogue only

10P T1P2955 96p 2N4059 10p

BC158 10p TIP3055 429 2N4418 10p
BCI59 lip10
p 2N2219 211p 2N5205 30p
BC161
BC182 12p 2N2389 22p 741
25p
BC183 12p 2212646 60p 555
40p

4.7, 10, 22, 47, 100uF, All 25V. Total
70 for £320. Save £1.101

CAPACITORS

Miniature ceramic plate from 22pF to
1000pF 5% 2p; 1500pF to 047 4p.
Mylar 10000F to 8200pF 5p each.

Polyester .01 to 0.1 uF 4p; .15 , -22 5p;
33 617;

16p.

47 8p; 68 10p; 1uF 12p; 2.2

Electrolytic, 25V working: 1, 2.2, 4.7,
10, 22, 47uF All Op; 100uF 7p; 220uF
913; 470uF 16y 9p; 470uF 25V 11p;
470uF 63V 18p ; 1000uF 16V 15p;
1000uF 25V 111p; 1000uF 50)/ 32p;

1000uF 63V lip; 2200uF 16V 20p;
2200uF 25V 29p; 2200uF 40V 480;
4700uF 16V 43p; 4700uF 25V 58p;
All the above are wire ended. Tag
ended 4700uF 40V 72p.
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A. MARSHALL (LONDON) LTD. DEPT. E.E.
LONDON - 40-42 Cricklewood Broadway, NW2 3ET

Ora pear -deal Ow

Tel. 01-452 0161

Marshall's
35 2N3639
30 2N3641
62 2N3702
55' 2N3703
24 2N3704
1212N3705
2112N3706
50' 2N3707
2712N3708

2N696
2N697
2N698
2N699
2N706

2N706A
2N708
2N709
2N718
2N718A

2N720A
2N914
2N916
2N918
2N929
2N930
2N1131
2N1132
2N1613
2N1711
2N1893
2N2102
2N2218

0.30 2N6101
0 20 2N6107
0.15
0.1S
0.15
0.16
IS

'2N6123

0 16

40362

40361

18 40363
16
18

2N3712
2N3713

30

45 40410

20
58
45
65
65
65

55

SS

1

40406
40407
40409
40411

80 40594
85 40595

60 i 2N3771

3512N3772
37' 2N3773

00

2N3 90
33 2N3791

10; AC128

32 2N3819
35 2N3820
2N2220
22 2N3823
2N2221
2N2221 A 26 2N3904
2N2222 0 25 2N3906
2N2222A0.25 2N4036
2N2368 0 25 2N4037
2N2369 0 25 2N4058
2N2369A0 25 2N4059
2152646 0 75 2N4060

3/ AC176K
75 AC176K

n AC187K
22 AC188K
AD161

67

AD162
SS AF105

0.36 2N4062
2N2904A0 37 2N4126
2N2905 0.37 2N4289
2N2905A0 38 21549111
2N2900 0 28 2N4920

18 AFI27

2N2906A0 -25 2N4921

591 AF240
SS1 AF279

2N1907

17, AF139
201 AF186

65 AF200
79; AF239

2N4922

0 21

70 AF280
60 BC107

2N2907A0 22 2N4923
2N2924 0.15 2155190
2N2926 0 13 2N5191
2N3019 0 55 2N5192

70. BC108
75! SC109

0 30 2N5I95

0111 BC113

2N3053
2N3054
2N3055

0 60 2N5245
0.70 2N5294
2N3390 0 25 2N5295
2N3391 0.25 2N5296
2N3319A025 2N0298

351 BC115
40- BC116
401 BC116A
4o1 5C117
BC118

2N3392 016 2N5447

15' BC119
15 BC121

2N3393
2N3394
2N3439

0 15 2N5448
0.15 2N5449
0-11/ 2N5457

29 BC136
341 BC137

33 BC140
53 BC141

2N3632A 0 -16 2N6027

11 54 BFX29

0.37 BFX30
1.37 BFX84
11.33

B1131 BFX85

FX87

37, BC182

0 23 BD239

0.40 BFY50

BD240

BBFFyY5521

11

2.30
0.23 T1P30c 0.65 LM748N 0 50
2.50 TIP31c O-114 LM3301 NO 85 TBA520 2-21
1.04 TIP32c 0.75 LM3302N1 40 TBA5200
2.10

030 TIP33c
0.27 TIP34c
0.38 TIP41c
0.40 TIP42c

1.10 LM3401 0 70

0.N TIS43

0'30 MC1304 1 .451TBA540C1
2'30

1 20 LM3900 0 75' TBA530 1 98
0 85 LM3905 1-60 -TBA53,0o
0 95 LM3909 0-6E;
2 07
0.40 TIP2955 0 65 MC1035 1-751
0.41 T1P3055 0.55 MC1303 147 TBA540 2 21

TRIACS Plastic pack 400V
4 amp
6 amp
8 amp

DIACS

10 amp,

0.70

12 amp
16 amp

0-75
1380

ST2
20p
BRIO° 48p

BRIDGES

Full range of Bridge Recliners and

Diodes listed in New Catalogue

THYRISTORS Plastic C106116
5 amp 100V 0-35

8 amp 100V
8 amp 200V
8 amp 400V

0.40

5 amp 200V

5 amp 400v 0-N

OPTO ELECTRONICS
Full range of Opto devices
in our New Catalogue

11

"00 I TBBAA55505003 13

MC 312 1461
332
0.35 CA3028A
101 MC1327 1.54 TBA5600
0.30
MC1330 0.921
0.34 CA3028B
3.22

35 BC182L
14 BD241 00-4455
50 BC183 0.11 BD242 0-47 BFY53
139
13FY90 1.37
14,
49 BCIP3L
12, BD243 090 BRY39 0.59 CA3030 1.24 11:11E13VN:iTBA570 1 29
55 13C164
14 130244 0.62 5SX20 0.31 CA3030A
MC1352 0.97 I TBA5700
40 BC1841.
1 38
1.59 MC1357 1451
60 BC207 0 12- BD245 015 BBuSX10251 0-32
1.15 CA3045 1.40 MC1458 0.91 TBA641B
55 BC208
-11
BD246
BL.1"05
2-26 CA3046 6 69 NE555 0.53:
2 50
55 BC212
17:
BD529
942
ME0402
0.20
CA3048
2
23
NE556
1'05
85 BC212L
TTBBAA670501 11
.14. BD530 0 47' ME0404 0.15 CA3049 1'54 NE565 1
85 BC213
55 BC218L -161 BDY20 1 13 ME0412 0 20 CA3052 1 52 NE556 1-15 , 7840000
16 t3F115 0 3$ ME4102 0 10 CA3053 0 60 NE567 1.80
75 5C214
1 61
17 BF117
65 BC214L
0'70 ME4104 0.10' CA3080 0 55 SAS560 2 50 TBA7200
055 MJ480 1 35 CA3080A
14 BF121
65 8C237
2 30
SAS570 2.501
0.55; MJ481 1 SS
12 BF123
65 BC238
76003N 2.55 TBA750 1 98
0 25 MJ490 1'35 CA3086 0 51 76013N 1-70 TBA7500
15 BF152
65 BC239
15 BF153 0 25 MJ491 1 -OS CA3959 1 59 76013ND 1 .571
2-07
69 BC251
22 BF154
0 25 MJ2955 125 CA3089 2.52 76023ND 1 57,TBA810
50 BC253
TBA999 1 29
1-16
70 BC257A 17 BF159 0 35 MJE340 0 55 CA3090 3'90 !74033.s,'
I TBA820 1.03
74 BC258A 171 8F160 0 30 MJE370 0 SS CA3130 0 91; TAA301A
0.50 MJE371 0-50 LM301A 0.55;
161 BF161
t -58TBA920 1 79
98 BC259B
80 BC26I A 21 I3F166 0.40 MJE520 0 45 LM3OIN 0' 44 ' TAA320A
TBA 9200
2 99
115.
55 BC262B
19181167 0.38 MJE521 0 65 LM307N 1145!
TBA940 1-62
15 BC263C .24! BF173 0.311 MJE29551 '40 LM308C 142, TA A350A
2-48 TCA16OC
15 BC300
45, BF177 0.30' MJE30550 85. LM308N 1.17,
1.85
.45, 8F178 0.35 MP8111 0.351 LM300K 2.10 TAA521 1 00
15 BC301
0 35 MP8112 0.401 LM317K 3 00 TAA522 1 90 TCA160B 1 61
BF179
17 8C303
0 40 MP8113 0.451 LM318N 2-25 TAA550 0 50 TCA270 2-25
-211 BF180
19 BC307
0'40 MPF102 0.301 LM323K 6.40 TAA560 1 601 ITCA280A
.181 BF181
19 6C308
1-30
BC309C -2S1BF182 0-451 MPSA050.231 LM339N 1.75 TAA570 2 301
0.45, MPSA060- 241 LM379N 3.65 TA A611B1 !,,ITCA290A
.841 BF183
22 6C317
3'13
12 BF184 0-331 4PSA120 -35 I LM380-8 0-95
16 BC318
0.35! MPSA550.24' LM380N 0 98 TAA621 2.15 TCA420A
BF185
30, 8C327
1.54
19 BF194 0.14 MPSA560.24! LM381A 2.4S TA A661A
45 BC328
1.13 MPSU050 50 LM381N 1.N TAA661B1 '111
.19 BF195
30 BC337
2.75
9-14 MPS11060 56 LM382N 1.25
31 13F196
15 BC338
1 321TCA740
12 BF197 0.17 MPSU550 55 LM389N 'I -00 TAA700 3 NTCA750 2-30
15 BC547
TCA760
1
.34
12 BF198 0-18 MPSLI560 60 LM702C 0'75 TAA930A
-19 BC548
1.00 TCA800 3-13
13 BF200 0.35 TIP29A 0 45 LM709C 0 65
14 BC549
1UAA1702-00
03 BF225J 0.25 TIP30A 0.49 LM709N 0 85 TAA93OB
40 BCY30
1.05 LJAA180200
06 BF244 0 35 TIP31A 0 SO- LM710C 0 60
45 BCY31

II

1-N

1.25 CA3020A2-20 50M211330610

0.34

0 90
1

0.40 CA3020 1.73 MC1305 1.85,

!

33. BC135

0 64 2N5458
045 2155459
1.35 2N5484
2N3638 0 16 2N5486

0-12 130138

NEW CATALOGUE 77
168 page catalogue with 500 new
lines, 55p post paid (40p to callers)

1

19 8C132
32 BC134

2153440
2N3441
2153442

0.12 5D135
0.16 BD130
0 14 BD137

Tel. 0272 654201

1521

20,AF109
29 AF124
20.AF125
17 AF126

2N4061

0 12

04 BC179

10 AC151V
-SO ACIS2V
-20 AC153
36, AC153

2N2219A

BCY71

-20 BD139 0.40 BX88
37; BF --17620 BD540 5.40 BFX89

90 AC127

60

0 26 BFR39
BC159 04 1 BCY72 0-24 BFS21 A
0.50 BD115 1.20 BFS28
BC160
0 50 BD116 1.20 BFS61
BC161
0 12 BD131 0.51 BFS98
BC167
BC168
BC169
BC170

BRISTOL - 1 Straits Parade, Fishponds Rd. BS16 2LX

0.37 TIP36A 335 LM741N 0 50 TBA5000
2.30
045 T1P41A 0.79 LM741-8 0 40
0.49 TIP42A 0.M LM747N 0 90 TBA510 2 21
0-45 TIP29c 0.60 LM748-B 0 SO TBA5100

0 27 8CY59 0.25 BF259
0 12 BCY70 0.25 8F459
0 11

Tel. 041-332 4133

0.34 TIP32A 0 SO LM71ON 0.60 TAD100 1 95
0.75 TIP33A 0 00 LM723C 0.85 TBA120 0'15
0.24 TIP34A 0 911 LM723N 0 75 TBA400 1 50
0-24 TIP35A 2.50 LM741C 0 65 TBA500 2.21

0 30 5CY32 1-70 BF245
0 30 BCY33 1 BF246
0 12 BCY34 1-20 BF254
0 12 BCY38 2 10 BF255
013 BCY42 11.0 BF257
0 27 BCY58 0.25 BF258

75 BC171
85 BC172
73 BC177

40673

90, AC126

3812N189

40

BC149
0'43 BC153
045 BC154
0-45 BC157
0 40 BC158

20 40408

25 2N3714
26 2N3715
6012N3716

1

0-41

2N6126

SOL2N3709

2N2218A -37 2N3792
2N2219
30 2N3794

2N2647
2N2904

2N6121
2156122

80' 2N3710
35' 2N3711
20
38

0 65 BC142
0 42 BC143
0 42 BC147
0 3/ BCI48

017 2N6109

Telex 21492

GLASGOW -85 West Regent Street, G2 200

J0 43
0.49
0.62

LEDS

3mm Red 18p, Gr. 25p, Y. 25p
5mm Red 20p, Gr. 26p, Y. 26p
TIL209 24p, ORP12110p,
BPX25 £1 65

DISPLAYS 7 Segmen 1
Single Double

DL704
DL707
DL747
DL750

2 00
2 00
2 50

-3-00

2 SO

3 00
3 40
3 40

Display

3" Red
3" Red
5" Red
5" Red

SEE MARSHALL'S FOR CMOS
C04000 0-20

CD4018101

CD40061 -16

CD4021 1-01

CD4001 020 CD4019110
C040020-20 CD40201.12

CD40420.83
CD40431 00
CD4044954
CD40451 43

C D400130.97 C04023 0.211

CD40090.57 C040240 -79

C D40461 32
CD4047 1 15
CD4049 0-56

CD4010 0.57 CO40250111

C D 4050 0 56

CD4011 0-20
CD4012 0.20

CD4027 0-55
CD40280.91

CD40151 01'
CD40160- 56

CD4031 2.26

CD4510 1 54
CD4511 1 54
CD4516 1 40
CD4518 1 25

C040370.17

0045201 25

C040171.01

CD4041 0113

C04553 0 07

CD4007 0-20 CO40220.97

CD40130.57 C040291.17
CD40141-01 C04030047

I./ease enquire about CMOS not listed

PLUGS -SOCKETS -COUPLERS
PL. SK. Line
DIN 2 pin loudspeaker 111p 7p 10p
15p 12p 159
3, 4, 5, 6, 7 pin
COAX Standard T.V. 10p 10p 301,
PHONO. Red, El,, Wh.,
10p
Gr. Yel
7p 10P
JACK r mono plastic 111p 2Op 209
1" mono screened
1" stereo plastic
1" stereo screened
3.5m standard
2.55m standard

-

30p
25p
25p 25p 2Sp
45p
35p
10p 12p 10p
10p 10p -

MAINS USA 2 pin flat 15p 15p 15p

HE

"SEE US AT THE ALL ELECTRONIC SHOW, GROSVENOR HOUSE 19-21 APRIL"
SN7400
SN7401

SN7402
SN7403
SN7404
SN7405
SN7406
SN7407
SN7408
SN7409
SN7410
SN7412

0-21
0.21
0-21
0-21

0 26
6.26
1174

0.74
0211

0-21
0-21
0.21

SN7413
SN7416
SN7417
SN7420
SN7423
SN7425
SN7427
SN7430
SN7432
SN7437
SN7438

51

SN7440

0.21

61
61
21

SN7441

1.93
0.71
1.23
1-17
1-17
1.27

SN7470
5N7472
SN7473
SN7474
SN7475
SN7476
SN7480

0.40
0.31
0.43
0.43
0.56

0.21
0.21
0.21
0.21

SN7481
SN7482
SN7483
SN7494

10

39
19
39
21

39
55

-55

5N7442
5N7446
SN7447

SN7N8

SN7450
SN7451
SN7453
SN7454
SN7450

1 MATRIX COPPER BACKED BOARD
2-5" x 5"
SlIp
3.75" x. 5"
56P

2.5"-17"

42p

1 54

0 45
1

0 67
1 33
0 85

3 -75" x 3-75" 50p

3.75"x17" 1-N

Spot Face Cutters 74p pkt. 36 pins 36p
Full range incl. Ind. hoard in catalogue

SOLDERING EQUIPMENT
Antex Irons Mod "C" 15 watt
Stand 11-40 Mod x.25 25 watt

Spare tips & elements available

Multicore solder dispenser

/330

1330

SN74119 180 ' SN74160 1 41
SN74161 141
SN74121 0 49

SN7491

0 98

SN7492
SN7493
SN7494
SN7495
SN7496

0 61
9 61

SN74122
SN74123
SN74141
SN74145

SN74118

t

0.74
0.75 I SN74150
1 03 I SN74151

1
1

03
06

1

66

1

11

1

Data Sheet Sp + SAE

SN74162
SN7416".
SN74164
SN74165
SN74167
SN74174
SN74175
SN74176

SN74191
1 23 SN74192
1'23 51574193
3.70 1 SN74196
1

41

1.52 I SN74197

135 I
1 23

I

1

91

1

62
62
17

1

17

1
1

SN74198 2 93
SN74199 2 93

WE ALSO STOCK MOST

MA1003 Built Tested 12v supply 4

Everyday Electronics, April 1977

0 45
0 58

SN74100 1.15 1 SN74153 1.11
5N74107 0 43 SN74154 1 85

CAR CLOCK MODULE

31p

SN74180 1 77
SN74181 3 70
SN74190 1 91

0 98

0 41
0 61

Built and tested -requires only switches
and transformer to complete. 12 or 24 hr
alarm modules.
11 90
MA1002F 12hr .5" display
11 90
MA1002H 24hr -5" display
17 00
MAIOIOE 12hr .84" display
17 00
MA10106 24hr -84" display
Transformers /1.50

digit module

SN74157

1 85

CLOCK MODULES

VEROBOARD
2 5". 3 75"

0 51

0 99

SN7485
5N7486
SN7490

17 50

COMPONENTS FOR E.E.
*PROJECTS'

Our new catalogue lists an extensive
range of components and accessories.
invaluable into on pin connections etc.
Transformers
Crystals
Cases
Valves
Chokes
Knobs
Cables

Fuses
Books
Meters
Data

Heatsinks
Indicators
Hardware
Sockets

Please remember to add VAT to order.
Post and packing charge 40g.

SPST 60p
SPDT 66P
DPDT 70p
DPDT C/oR 841p

As above but micro

SPDT SSp DPDT 60p
Full range of rocker, slide A rotary
SPST 511p

switches always In stock.

POTENTIOMETERS1K+2 meg
Lin or Log (E3)
Single Double
Rotary Pots (1101K log) 259
759
Rotary Switched
5Sp
Sliders
45p
75p

-

Presets Hor. or Vert. .1W Op 3W 12p

CAPACITORS
Ceramic 63 volt 1pf
10 01 MFD Op
Polyester C280 250v

01 -I Sp, -15 22
6p

33, -47,10p tut 17p

Full range 01 mica Polystyrene, Tantalum, Polycarbonate, and electrolytics
always in stock.

RESISTORS

10R-10Meg 25w 2p each. Ow 3p each
also 1w 2w 2.5w 5w 10w + metoxide in
stock. See catalogue.
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An exciting NEW series from
rowneriedu-i-arant-iows

-411P-

Each of the books in this series is written by an expert in his own particular field. The books are
authoratative yet easily understood by those with no technical knowledge whatsoever, and the texts
are supplemented by many highly informative illustrations.
MASTER ELECTRONICS
IN MUSIC
T. D. Towers
Contents: Creating Musical Sounds
by Electricity - Making Musical
Instruments Louder - Musical
Special Effects by Electronics Electronic Keyboard Instruments Electric Guitars - Magnetic Tape

MASTER HI -Fl

Music Synthesisers - Music by Com-

INSTALLATION
Gordon J. King
Contents: How it Works - The Amplifier - Programme Signal Sources Importance of a Good F.M. Signal The Loudspeaker - Mono, Stereo
and Quadrophonic Sound - Four channel Techniques - Room Effects
- Best Use of Controls '- Terminology - Index.

puter - Index.
130 pages
0 408 00262 X

150 pages

Music - The Robot Drummer -

00

£2.50

0 408 00237 9

£2.50

MASTER STEREO
CASSETTE RECORDING
I. R. Sinclair
Contents: Stereo Systems - Signal

Sources - Controls and Facilities Making the Recording - Replaying
and Monitoring - Essential Maintenance - Aids to Better Recording
- Noise Reduction Systems - Cassette Recorder and Hi-Fi.
140 pages

0 408 00238 7

£2.50

NEWNES TECHNICAL BOOKS, Newnes-Butterworths, Borough Green, Sevenoaks, Kent

B. BAMBER ELECTRONICS

Dept. EE, 5 STATION ROAD, LMLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
SPECIAL OFFER...
STARPHONE HIGH BAND RF PC BOARDS,

with conversion data for making into a good 2M
Converter. (All that is needed:
xial, 7 caps.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at 500mA output.
New. boxed. made by Gardners. E12.

1

2 resistors. and 9V DC.) PCB contains 2 Dual gate

Mos Fet RF stages (30140), Diode ring mixer.
3 stage Ox/Multiplier. All on one PCB. approx. size
6" a 14", ex t. connections, 9V DC supply. AGC

(can be left fixed bias, or RF gain control) Ant.
input, IF output (works from a few MHz to over
30MHz). All Brand New. £6.50 each, while
stocks last.

AMU: XTAL PACKS (10 assorted awls between
4MHz and 5MHz), our selection only. El Pack.

mitTaTUUSRAIMIR.V.AP Ah5A". IlW "Crescent",

Type 318M. 3200 RPM governed, size approx.
14in. die. x I lin. high, with 2rnm spindle. Brand
New. 60p osieh or 2 for £1.

SIUCON HIGH VOLTAGE RECTIFIER STICKS,
BY185 (new) 35kV 2.5mA El each, 8'1140
(ea -equip) 12kV 2.5mA 45p each.

VARIABLE STABILISED POWER SUPPLY,
mains input. 0-24V output. stabilised and current
limiting at 500mA + 32V at 50mA Brand new by
British manufacturer. Size approx. 74 a 24 x 4in.
complete with external 5kG 3 -turn pot for voltage
control. Connection data supplied. C7.

14 DIL REED RELAYS, 5 to 12V DC. 450 ohm
A. Designed to work directly from TTL Logic.

Single Pole Change over. Contact ratings 28V 4.4
3W. £1.75 each.

SIDE CUTTERS. High quality. £3.70 + VAT 30p.
SPERRY 7 -SEGMENT P.O.D. DISPLAYS, digit

normal displays. All brand new. AT THE BARGAIN
PRICE OF 50p PER DIGIT. TYPE 332 two digits

in one mount) El each. (Sorry, no single digit
available.) Data supplied.

BSX20 (VHF Osc/Muld. 3 for 50p.
BC108 (metal can), 4 for 50p.
PBC 08 (plastic BC1081, 5 for 50p.
BFY51 Transistors. 4 for 80p.
BCY72 Transistors. 4 for 59p.
PNP audio type T05 Transistors. 12 for 25p.
8E152 (UHF amp/miaer), 3 for 50p.
2N3819 Fer..3 for 110p.
8C148 NPN SILICON, 4 for 50p.
BC158 PNP SILICON. 4 for 50p.
BAV31 Signal Diodes, 10 for 35p.
8A121 Varicap Diodes. 4 for 150p.
1N914 Diodes, 10 for 2Sp.

SMALL MAINS SUPPRESSORS (small chokes.

ideal for radio, Hi-Fi inputs, etc.). appro. }in. x

PLASTIC BOXES 34" square, II" deep (wall -

14in., 3 for 50p.

50p each.

PERSPEX TUNER PANELS (for FM Band 2

mounting type) with 5 -pin din plug on front panel,

2N3055 type Transistors. O.K., but unmarked.
5 for E1.

110y NEONS, SCREW -IN -TYPE, 4 for 50p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable for mains operation)
with 9 rotating cams, all individually adjustable.
Ideal for switching disco lights, displays, etc.,
or industrial machine programming. (Need slow

motion motor to drive cams, not supplied.) 9 switch
version £1.50.

A LARGE RANGE OF CAPACITORS AVAIL -

MIXED COMPONENT PACKS, containing ABLE AT BARGAIN PRICES, SA.E. FOR LIST.

resistors, mpacitors, pots, etc. All new. Hundreds
of items £2 per pack, while stocks last.
ALU-SOL ALUMINIUM SOLDER (made by Multi core). Solders aluminium to itself or copper,
brass, steel, nickel or tinplate, 16 s.w.g. with
multicore flux, with instructions. Approx.
metre
coil 40p peck. Large reel £2.75.
1

TELEPHONE HANDSETS with "PRESS -TO - height 0.3in. red, with decimal points, 150V to
TALK" buttons, on cudy lead, brand new, £3.50 200V (nominal 180V) operation. These are high (few only).
volt industrial type and therefore brighter than

GARRARD 9V DC MINIATURE MOTORS,

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
T03 transistor insulator sets, 10 for 50p.

tuners) marked 88-108MHz and Channels 0-70.
clear numbers. rest blacked out, smart modem
appearance, size appro. 84in. a
2 for 35p.
Lead suppressors (10kohm) for mobile plug leads.
4 for 517p.

HEAVY DUTY RELAYS, 24V d.. operated (will

VARICAP TUNERS Mullard Type ELC1043/05.
Brand New, £4.40 + 124% VAT.
I.C.'s some coded, 14 OIL type, untested, mixed,

awry sold out

N -Type Plugs 50 ohm. 80p each, 3 for £1.50.

PL259 Plugs (PTFE), brand new, pecked with
reducers. 6Sp or 5 for E3.
S0239 Sockets (PTFE), brand new 14 -hole fining
type). 50p each or 5 for £2.25.

SOLDER SUCKERS (Plunger Type). Standard
Model, £4.50. Skirted Model, £4.95. Spare
Nozzles 60p each.

Mobile Converters, 24V DC input 13 8V at
approx. 3.4A DC output, fully stabilised. £3.50 each

WELLER SOLDERING IRONS

battery).

soldering tip.

(ideal for running 12V car radio from 24V lorry

We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivet guns. etc. S.A.E. for list.

Miniature earphones with min. jack plug, 2 for 50p
+ 124% VAT.

TWIN I.F. CANS, approx. tin. x }in. x tin. high.
around 3.5-5MHz, 2 separate transformers in
1 can, internally screened, 5 for SOp + 124% VAT.

Dubilier Electrolytics, 50pF, 450V, 2 for SOp.
Dubilier Electrolytics. 100pF, 275V, 2 for 50p.
Plessey Electrolytic, 470pF. 63V, 3 for SOp.
TCC Electrolytics, 1000pF. 30V. 3 for 80p.

Plessey Electrolytics. 1000pF, 180V, 40p each

13 for El ).

Dubilier Electrolytic.. 5000pF, 35V. SOp each.
Dubilier Electrolytics, 5000pF. 50V, flOp each.
ITT Electrolytics, 6800pF. 25V, high grade, screw
terminals, with mounting clips, SOp each.
Plessey Electrolytics, I 0.000pF at 63V, 76p each.
Plessey Cathodray Capacitors, 0-0.4pF at 12.5kV
DC. Screw terminals. £1.50 each.
PLEASE ADD 124% VAT TO ALL CAPACITORS.

work on 18V) 3 heavy duty make contacts (around

TV PLUGS AND SOCKETS

(Ideal for switching HT on Unears.) Many uses for
this high quality unit. £1.50 each.

TV Plugs (meal type), 5 for 50p.
TV Sockets (metal type), 4 for 50p.
TV U. Connectors (back-to-back sockets). 4 for 50p
Please add 121% VAT.

10A rating) + 4 change over contacts + I break
contact. New, complete with mounting bracket.

PLUGS AND SOCKETS

EXPERT. Built -in -spotlight illuminates work. Pistol

grip with fingertip trigger. High efficiency copper

EXPERT SOLDER GUN. £6.80 + VAT (54p).
EXPERT SOLDER GUN KIT (spare bite case.
etc.), £9.80 +VAT (78p).
SPARE BITS, PAIR. 30p + VAT 12p).
MARKSMAN SOLDERING IRONS
SP15D 15W E3 A. VAT 12491.

SP25D 25W £3 + VAT (24p).
SP25DK 25W + bits, etc.. kit £3.85 + VAT (31p).
SP40D 40W £3.44 + VAT (28p).

BENCH STAND with spring Marksman Irons,

£2.22 + VAT (18p).
SPARE BITS
MIS for 15W, 48p + VAT 14p).
MT4 for 25W, 38p + VAT 130.
MT10 for 40W, 42p + VAT 13p).
TCPI TEMPERATURE CONTROLLED IRON.
Temperature controlled iron and PSU. £20 r VAT
1E140).
SPARE TIPS

Type CC single fla. Type K doue fla t fine tip,
Type P. very fine tip.t El each + VATbl180/.
MOST SPARES AVAILABLE. -

MULTICORE SOLDER

Size 5 Savbit 18 sw.g. in alloy dispenser, 32p
+ VAT (3p).
Size CI SAV18 Savbit 18 s.w.g., 56p + VAT (4p).

Size 12 Savbit 18 s.w.g. on plastic reel £1.80
VAT (15p).
Kg 11 116180 x 40, 20 s.w.g. on plastic reel £3.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING /UK ONLY). SAE with' ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONLY
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LOW, LOW
PRICES ON
BRANDED
COMPONENTS.

NEWS FROM JOSTY KIT
JOSTYKIT-a product from Denmark
H 61-2

. 40004E

CO 480146
Co4002AE

CD 0064E
Co 400746
CD 400646

CD .0.AD
CO 401046
CO 401146
CO 401246

CO 403.
CO 4016AS

co 001540

2.811`.1

CD 4084E

CO 401046
CO 40200.6
CD 402146
CD 4072/0.

0.19
.19

Ct.

06
0.19
0.68
0.52
00.2

CO 4530E

006

CO 4055.

CD 40668E

1 07
1 21
1.21

CO 40630E
CO 40664E

1.02
1 00
0.53

.4054SE
CD 4060.

CD 406786

0.0

CO 4060116
CO 4000166

0.19
0.02
0.92

CO40700
CD
4071.

.2
21,3
0.92
0.52

3.42
0.20

O..

CO 4072BE

0.54
00.0
0.20

1'.119g::

g.o

2gt,.
CO .7766

CO 407886

1.01

CO 41781BE

0.92
0.68

CO 400286
CD 4065BE
CD 40866E

,..13

O..

0.20
0.20
0.0.0

0.66
0.66
1.42
0.73

Lil 40734E

019

CD 40264E

.40254E

0.72
0.10

g:231:.:

2,-.7Z

gg°4112

31

2.02
0.98

CO 45028E
CD 451006

1.14

11!

22:18::

CO .09116
CO 4.3116
409485

CO 402646CO
:0301
CO 403166
CU 4032AL

lit

1°7:°33'61
CO 403566
CO 40354E

1.07
0.67

CO 404.6

.8

CO .8AS
2,..21;;E

CO 40436E

CO 4.446
CD 404646
CO 40464E
CD 43474E
CD 404846
COO 40404E

40506E

040610E
0540530E

ate
,Vg

-.1

C13461686
CD

CD 4620BE

CD; 20E

CD 55666

1.78
1.22

CA 30284
CA 3036
CA 3046
CA 3045
cA 3048
CA 3062
CA 3053
CA 3066

062

0.62
0.52
0.86
0.86

113.

1.5

CA 3081

O.

0.54
0 82

CA 3082
CA 3089E

0.01

CA .06
CA 3097E
CA 31276

1.48
1.23

0.
1.40

SN 7442

0'13

7.

0.33

037

7441

. 7.6
SN 7.7
SN17

7r111A

SO 7470

SN 74.

146560NSN
703CN
0.08
709CN
710CN
711CN

0.40

SN 7473
7474
SN 7476
SN 7476
517 7482
SN 7485
SN 7489

8 on 74CN

0.60
0.63
0.29

747C71

1 07

748CN
.00.,

070

00 7.07

-'''=E.'"

:1;3:

1Z r

NM
.1N4.4

02Y RN 2.,

2.
0.73

.5N 7437

1.31
1.01

oTa

018

14 D.

iN 4007

00.3
641

. 7430
. 7432

0.92
0.99

DLL 9.10.

I.44

086

SN 7413
SN 7417
SN 7470
SN 7427

Money back guarantee
0.52

037
0.72

pst

0.23
0

0

0.
0.36

2N 3440

0.57

3N 3702

0..7

HF 61 is built on a small circuit board

of the same size as the general pur-

'A

pose amplifier AF 380. The two

L.

. 3.47

7N 3.3

''

7

214 3.
. 3706
. 3708

0.16
0.17
0.16

2N 4037

....

16 8.4an

C0.36006

2:1?
2.67
1.26
1.14

:I:10..'1:

0.92
0 86

O..

1.71

CA 3075
CA 3080

DIODE MEDIUMWAVE RECEIVER
By means of a very simple technique

a reasonable reception is attained.

All 'big name' manufacturers Same day service
COSIMOS

117 41411

1N914

ON MO
OA 202
SN 7400N
SN 7601
SN 7403
SN 7404

SN 7.
SN 7609

3x)44,0

0.49

. 7490
SN 7491

0 04
,..,

VI ;11V
SN 74122
p,, 7.0,,

O.

SN 74174

21::

0.02

603

0.90

2N 11200

0.48
0.42

1.55

3N 120

0.71

rt IV

00.9

'LV1

40.0
40381
40.7

0.24
0.26
0.26

0.48
031

0..

0.

0.60

O..
0.00
1.

291
0.77

.696
.00.

lt.T

,.011

2,1,',

Itg

BC 107

1.01

0 05

;:2

N,'7'0

1.28

BCY 71

1.01
7..

BC./ 72
0FX 20

1.61
1

,61

10.4.15201.

2N 696
2N 706

0.19

0.22
0.23
0.23

2N 1711
2N 2102

0.39
0.70
0.23

0 26
0 26
0.71

2N .3

O..

2N 33811

. 7070
zry 3054
2493055

0.1

0F%85

B% 88

.50
.51

BFY 52

.

and superior circuit design.

0.16
0.12
0.18
0.20

.,,

Converts radio signals in the
100-200 MHz range to output signal at
100 MHz. Pipe this into your VHF

0.11

0.37

O.

BF% 30

,.-

teurs (2 metre band), Aircraft, Trawlers
etc. Two transistor circuit with printed
circuit coils, varactor diodes

V11

8.104

HF 61 is especially useful for beginners, who have not tried to assemble
electronic kits before.

sistor radio. Listen to Ama-

OAP

.BC
,00.

assemblies should be connected to
produce power for a loudspeaker.

HF 305 VHF RADIO -CONVERTER
Extend the range of your tran-

0.48

0.9
0 49
2.44
0.80
0.69

'

£4.30

.7
0.33

40405
40407
40408
40409
40410

.11

0.71

sn 74192
SN 74196

00

1.51

. 741160

413

0.05
0 07
0.07

40

27

receiver and you're in a new .on 7A

0.13
0.28
0.28
0.27
0.27

(AM" 1 vi

dimension.

c,..

0.10
00.0
0.62

AT 365 3 -CHANNEL DISCO LIGHT
A new concept in psychedelic lighting. Uses built-in microphone. Avoids awkward connections to amplifiers. Position
light -show to best advantage
without long trailing leads, just
_
plug in to nearest power point.
"Mi,..
Circuit combines latest integrated
circuit techniques with solid-

Terms - cwo, add 8% VAT on Cos/ Mos and 12'/o% VAT on Transistors. Diodes etc. plus 15o postage and packing.

...

Rosebank Parade, Plough Road, Yateley, Camberley, Surrey.Tel: 0252 871388.

../

ROWNSGEM LTD.

state power control. Quad op.
amp. makes selection of bass,

midrange and treble frequencies easy. Three thyristors (SCRs)
control three separate lampbanks. Kit includes fused dc power
supply and FET zero light adjustment. WARNING. Only exper-

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ienced persons should attempt the

ICS can provide the technical knowledge that is so essential

HF 385-2 VHF/UHF AERIAL AMPLIFIER
A quality, printed circuit, no
trimming, aerial amplifier.

to your success; knowledge that will enable you to take advant-

__...

age of the many opportunities open to you.. Study in your
own home, in your own time and at your own pace and if
you are studying for an examination ICS guarantee coaching
until you are succegstul

Fantastic frequency range
due to use of printed coils,
21 dB amplification at 400
MHz. Two separate inputs
for UHF and VHF. No loss

City & Guilds Certificates.

Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
MPT Radio Communications Certificate
Diploma Courses:

Name

Address

.

t

ir:

a

.
.-.::

olhe 1.1 13 s.P

cation problems.
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,

:
4,

.
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NT 410 AERIAL
. - AMPLIFIER CURRENT SUPPLY

NT 410 is a current supply, specially

6475291*

d
.,4i

0
r,

built for aerial amplifiers,

such as

HF 385-2, but can also be used for other
aerial amplifiers.

NT 410 is supplied with in- and output
clamps for 75 Ohm or 50 Ohm aerial
cables. It is therefore not necessary to

.''

0

solder -just cut the aerial cable and

I
attach to NT 410, The aerial signal from
the aerial amplifier to the receiver passes without complications
and the current to the aerial amplifier passes through the same
ibes how to use N
cable. NT 410
395 and HF 385-2.T
410 together with

POST OR PHONE TODAY FOR FREE BOOKLET.
Dept 710E Intertext House, London
SW8 4UJ or telephone 622 9911
Subject of Interest

....

of signal or intercommunl- Dc on

Colour TV Servicing
Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation
and Contractin

ICIO To: International Correspondence
0/ Schools

£17.00

interconnection of mains equipment.

£4.50

HFdescr

I
JOSTY KIT

I

JOSTY KIT (U.K.) LTD.
16 BOROUGH ROAD,
MIDDLESBROUGH,
CLEVELAND.

SEND FOR OUR FREE CATALOGUE

Everyday Electronics, April 1977

157

(YES DR in doss post TONIGHT!
WI *whelks in high spec components

with *Nor sssss nrice for phone customers

411-11767hPEC components FAST!

NEW - - - FROM OUR BOOKSHOP
VAT - - FREE! !

Agents for VERO - ANTEX BIB MULTICORE SOLDER

OPEN gam-5pm, 6 days -Phone orders 9am-4pm.
S.A.E. for stock list Including pots, presets, I.C.'s 7400 6 CMOS.
capacitors, plugs, sockets. switches, cable, etc.
Post free envelope Included for your next order.
SUPER EXPRESS phone service -ask for details.
Shop at keen prices 6 days per week. Late night -Fri. 7-10p.m.

Electrolytic
MFD/V
1/25
1/63
1/75

2.2/25

22/63

2.5/64
4.7/16
4-7/63

5/10

6.8/25
6-8/40
8/70
10/25
10/35
10/64
15/40
16/10
20/15
20/70

47/16
47/25
50/10
50/15
100/18
100/25
100/50
150/35
220/16
220/25
220/83
250/12
250/64

176
162

100.
100.

22p
52p

177

10p. AF117
100. BC107

280
11p

1798 ISp

108

10p

18413

6p
100. CIL108
100. BC1088 11p
108C 129
100.
129
109
10le

9p'

10913

139

109C 13p
117
18p.

100.

125'

187

26p

212A 13p
212L 15p
2138 12p'
287
300

2811

301

34P

303
338

350

240

143

p

557

I0p°

147A 9p BCY71
1478 100.
72
Ilp BFY50
148

lip

100.

100

1011

10P.
10P.

Ilp

1488

TIP29A

100.

51

15p
149
25p
25p
25p

1498 11p.
52
149C 11p. MPF102 325

3055
3702
3703
3704
3705
3707

65p

47

30A Sip'

110

35p

142

100°

71

Sp
10p
45p
35p

31A S7p
41A 67p
150.
42A SOp
214
214L 170' TIS43
35P
262A 19p ZTX300

100'

1016°

91

200

0C44

184L 11p ORP12

107A 12p

100'

17p

178B tip

52p

MCH/PR
1 24

1000

47/0V3 10p

p

Handbook of Tested Transistor Circuits -40p. Handbook of
Simple Transistor Circuits -35p. Radio & Electronic Colour
Codes & Data Chart -15p. Modern Crystal & Transistor Set
Circuits for Beginners -35p. Practical Transistor Novelty

13P

Second Book of Transistor Equivalents -95p. Constructors

TRANSISTORS + 200 OTHER TYPES IN STOCK
90
7p
25p
1578 12p'
2S p
3053
AC128

100' ADI51

22/8V3 10p
22/16
100.
25/25 110.
33/50 120'

!

First book of Transistor Equivalents & Substitutes -40p.

500
502

1N914
1N4001
4002
4005
4006
4148

2N2219
2N2646

SOP

'0

Manual of Electronic Circuits for the Home -50p. Handbook of
Electronic Circuits for the Amateur Photographer -60p. Radio
Receiver Construction Handbook using IC's & Transistors -60p.
Boys & Beginners Book of Practical Radio & Electronics -60p.

12

IC's TTL

400V 4A

ISp
20p

79 Electronic Novelty Circuits -75p. First Book of Practical

;11:

lents) -75p. How to Build your Own Metal & Treasure Locators

19p
19p
52p
75p

4000
4011

4016
4024

309 LINEAR

Sip C106D1

500V 8IA 1.25 BT 109

15p 1000/50

I5p 1500/25

41p'
35p'

1110. 2200/40

605

25p' 2500/15
12p' 5000/12
209 3300/30

459'
45P* POTS 5k to 2m LIN 6 LOG

RESISTORS 1)17* each
f WATT E12 (5%)
1 ohm - 10m ohm

741

33p

'0060,
'0047.
'01, 513". -015

022,-041,

068,

-1,

Op'.

71135:...22 81e.

.33 10p*.

25p

Electronic Projects -75p. 52 Projects using IC741 (or Equiva-

DISCOUNTS, ORDER VALUE OVER
L10=74.%
415=10%

Construction Manual -50p. Modern Transistor Circuits for
Beginners -40p. Handbook of Practical Electronic Musical
Novelties -50p. Practical Transistorised Novelties for HI-FI
Enthusiasts -35p. Handbook of Integrated Circuits (IC's)
Equivalents & Substitutes -75p. IC's and Transistor Gadgets
Construction Handbook-SOp. Practical Electronic Science
Projects -75p. The Complete Car Radio Manual -75p. Electronic Circuits for Model Railways -85p. Audio Enthusiasts

Handbook -85p. Electronic Gadgets & Games -85p. Solid
State Power Supply Handbook -85p. Build your own Electronic
Experimenters Laboratory -85p. Solid State Novelty Projects -

85p. Build your own Solid State Hi-Fi & Audio Accessories 85p. 28 Tested Transistor Projects -95p. Solid State Short
Wave Receivers for Beginners -95p. 50 Projects using IC
CA3130-95p. 50 CMOS IC Projects -95p.

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, 0X111 ODE

£5=5%

Telephone 0491 35529.

ELECTRONICS

SOLDERLESS BREADBOARDING-DECS

54 Montagu Street Kettering

DNorthants
83922

The famous DEC System of Solderless Breadboarding Is Ideal for both the young
and more mature students of Electronic Engineering as it enables circuits to be

S -DEC (Model PB11)
5 off £1 76

7401

/St.

T -DEC (Model PB21)

1

40p

40p

7430 lop
7432 Zip
£1 92
E1 SO

£0 90
£0 99
£0.45

All prices Include 8% VAT. P. fs P. 25p.
Our retail counter Is now open, stocking a large variety of audio and electronic
parts and accessories, branded and surplus'

WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION

THE COMPONENTS CENTRE
7 Langley Road, Watford, Herts., WD1 3PS.
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30p

7428

5 off£611

Tel.: Watford 45335

7417

7422 20p
7423 16p
7424 30p
7425 30p
7426 24p
7427 360

DEC ACCESSORIES
16 DIL adaptor (with socket) PB062
10 TO5 adaptor (with socket) PS072
Single ended leads (set of ten) PI3101
Double ended leads (set of ten) PSI 02
1mm plugs (set of ten) PB103

24p
26p
30p

7421

off £6 97

16p

7473

7412
7413

7420 16p

The µ-DEC 'B' is for similar uses asp -DEC 'A', but has two
18 lead IC Sockets as part of the Board.

7451

7411

3911

7414 70p
7415 349
7418 32p

14 -DEC 'B' (Model PB41)

7447 72p
7448 75p
7450 160

7410 lip

7409 220

Thep -DEC 'A' is specially designed for ease of use with IC's
and allows 2 DIL or 4 TO5 stations to be used but will accommodate discrete components with equal facility.
(No. of Contacts: 208)
1 off E3117
5 off £353

7446 1000

7453 16p
7454 160
7460 56p
7470 30p
7472 26p

7408 lip

/L -DEC 'A' (Model PB31)

(No. of Contacts: 208)

7402 16p
7403 16p
7404 160
7405 160
7406 30p
7407

This Board allows 2 TO5 or 1 DIL IC Station to be used and so
is primarily Intended for discrete work or for linear IC application where considerable numbers of discrete components may
be required.
(No. of Contacts: 208)
1 off E362
5 off £S21

160

7437 2T0
7438 27p
7439 27p
7440 16p

7441 Up

7442 6S9

2611

7474 2tp

7475 179
7476 309
7480 45p
7401 100p

7482 85p
7483100p

7484 1200
7485 120p

7486 34p
7489 2405

7490 39p
7491

7495

7011

7496 75p

74100110pp
74107 35
74109 65p

74118 819
74121 329

7444 10011

74123 7017

C.M.O.S.
CD's
4000 21p
4001

21p

4007

21p

4002 23p
4008 959
4009 70p
4010 66p

1-0 MHZ HC33/u
300p

3 2768 MHZ HC3.3fu

4.194304 MHZ 31"
HC 33/u
3000

4.7 MHZ HC33/u

CD's
4011

21p

4012 21p
4013 60p
4015 93p
4016 63p
4017

93p

4018120p

lap'
AC127 111p

3000

138104 60p
BB105 37p*
BB106 55p'

CERAMIC
FILTERS

215p
60p
70p
70p
79p

CDA 10 7MA 1500

BC109C 15p

9p

BC148

BC149 10p
BC157 10p
5C158 10p

80160 30p
8C177

15p

BC178 15p
BC179 15p
BC182L

12p

129.

Red Leds 0.2 110/
16

Clear Leds 0-2 166/

10

70 Op Amp 8 DII
741

Dil

BC212L
12p*

80214L

1211'

60p
65p

BC516
BC517

BC546 17p

230/10

BC547
BC547b

1110/10

32/10

BC549 12p

00/10`

BC549C

159'

Op Amp 14

184148
801134L

15p

81200

300

BFY51

lip

BFY50 I6p

BFY52 16p

0C45
0071

BC184L

BULK OFFERS

Bf 199

BC10138 13p
10p

BC108 100

BC161 33p

SFE 6 OMA
SFE 10 7
CFT 4558
SFD 455B

BF195 10p

30p
MJE2955
140p
MJE3055

10p

8C147b13p

39 MHZ HC25/u

13F794 10p

BC107B I3p

BC107

305p
27 MHZ HC25/u
2159

80131 48p
BD132 40p
BD137 Sip
F3131419p

AD149
AD161 45p'

B C-109

33/u

BC557 15p

BD1
409
AC18780
400
AC18 Sop'
42p

AC176

6 364068 MHZ HC-

74110 5011

7443 1009

AA117 100
AA119 150

AD162 45p
AF114 259.
AF115 25p
BB103 45p

CRYSTALS 6
FILTERS
CRYSTALS

70p

7492 450
7493 450
7494 80p

TRANSISTORS & I.C.'s
AC1213 1Sp

Monday to
Saturday 9.00 to COO
early closing Thursday 1.00pm
closed daily for lunch 1.2 p.m.

T.T.L.
7400 lip 7445 1000

This, the most popular Board, is designed solely for the use of

Phone Kettering

D shop open

tried and tested without the use of soldering and because of the specially designed contacts allows components to be used over and over again. It Is also
extremely useful for the Circuit Designer who wishes to experiment with and
perfect his circuit quickly yet economically.

1

-

85p. Handbook of IC Audio Preamp. & Power Amplifier Construction -95p. Boys Book of Crystal Sets -25p. Coil Design &

4.5p
Post & Packing 25p per order. VAT please add to total la %, rest 8%.

discrete components and Is particularly useful for basic
educational purposes.
(No. of Contacts: 70)
off £1 NI

the Motorist -50p.

-77,12

60p
29260 130 NE555
140°
lip' OA 47 149
2926G ISp' ZN414
BC154
POLYESTER
330/16 15p. THYRISTORS
470/6V3 Illp 60V IA 20p
R/LEAD
470/10 12p 600V IA
60p TAG I 800 1011VDC MFD
470/25 200. 700V IA 1.20 BT 108
' 001,
'0022,

10p
680/25 2sP.
lip. 1000/16
25P

Novelties for

7401

5p

45p

Electronic

7400

110.
5p C/MOS

:0

Circuits -40p.

1461.

3819E 25p

15p

1011

14p

555 Timer 8 Dii

8R101

TIP31
T1P32

110P
16p

I5p
SOp

55p

TIS43 30p
2N2219 30p
2N2926 10p

283055 55p
CA3080 90p
LM309K
1809
LM380N

140p

LM381N
220p
LM555 50p
LM709 5183
LM723 75p
LM3900 900
MM5314
4509
SN76013N
1509*
SN76131N
1115p.

14p.,

TBA800
205p.
TBA810
200p.

150/10

Reed Inserts 55/10

4 Amp Triax 400v
T0220
420/10
022µf 250v polyester cap C280

'High VAT.

25/10.

ORDERING DETAILS
VAT add high rate to

rate to others.
Overseas please add freight

standard

costs and state surface or
air.
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Radiant Wall Beaten for bathrooms, workshops
etc. advantage with this type of heater in that the
benefit is felt immediately, there is virtually no

MULLARD UNILEX

ITS FREE!

can offer the Springfield 750w. This is a 750w
heater 200 inches long. Quite nice design with
highly polished reflector and crome plated guard,
wall mounting brackets and pull cord switch.
Retail price originally intended to be E650p, we

assemble modular form and complete with -a
pair of Celestion speakers. This should sell at

Bargains List gives details of bargains
arriving or just arrived -often bargains
which sell out before our advertisement
can appear -It's an interesting list and
it's free -just send S.A.E. Below are a
few of the Bargains still available from
a recent list.

postage.

Light for Growing. With the ever increasing price
of oil, more and more growers are using Insulated

warm up period. Due to a recent large purchase we

are able to see these at 1396p +32p. Poet 70p + 6p.

4 Pole Rotor. Carefully balanced spindle fitted

about £30 -but due to a special bulk buy and as an
incentive for you to buy thin month we offer the
system complete at only £14 including VAT and

PAPST MOTOR

with belt drive pulley for tape recorders etc.

Normal mains working, speed 1260 rpm. Price
11-60p + 19p. Post 30p + 13p.
100watt Mains Transformer. 240v 50hz primary
wound in separate halves, primary screen. This
has three secondries 24-0-24v, 0-49v and 0-88v
tapped to 80v. Any one of these secondrlea may
be loaded up to the 100 watts or the load can
of course be spread over to all the secondries.
Upright mounting,impregnated and varnished. Size

x or x 3". Price 13.50p + 28p Post 80p + 8p.

Stereo Flex twin screen fig. 8 type. PVC Insulated

West German make, these fine motors are noted for their
Performance and reliability. Special features are the rotating
heavy outer which acts as a flywheel to eliminate wow and

flutter and switchable reversing.
We have four types in stock, all 1350 revs., including starting
capacitor.
(1) Reference No. KLZ 20.50-4, 230 volts 5011Z, price OM
(2) Reference No. KLZ 32.50.4, 230 volts 60HZ, price SA60
(3) Reference same as above, 115 volts 60HZ, price 12 60
(4) Reference same as above, 110 volts 60Hz, price !MAO
Poet and VAT 80p each extra.

overall. 10 metres for £1 + 8p.
Latching Relay by Guardian Electric, mains
operated it is In fact two relays mounted on a
metal base plate. The relays being mounted in
such a way to ensure that when one closes the
other opens and vice versa thus when closed,
relay A would remain locked until manually
released or electrically released by energising
relay B. Each relay has 2 sets of 10 amp changeover contacts. Should be ideal for burglar alarms
and similar applications. Price 21.95p +
Connecting Wire. 7 stranded PVC insulated on
600 metre drums, 6 different colours available,
price 14 per 500 metres + 32p. Post £1 + 81,

AEROSOL RELEASE LUBRICANT

with push button operated track selection. Tape
head and pre -amp, Japanese made with front flap

MULTI SPEED MOTORS

40p + 5p.

ately 1 in long. 230/240v. Its speed may be further controlled with

Please give alternative colours when ordering.
8 Track Stereo Cassette Deck. Complete mechanism

for cassette entry. Price 25 50p + 62p. Poet
Mains Power Supply to suit deck £2 + 25p.
8 Track Stereo Car Cassette Player. 12 volt with
polarity reversing switch. Speakers not included,
these were sold under the trade name "Elplco" at
just under S20 each. The ones we have were faulty

Dry Film Lubricant. In aerosal can for easy application and for putting lubricant
into places where the normal oil can cannot reach. Home and everyday uses. We

have purchased a large quantity of these from the Liquidator and are able to
offer them to you for about half of the original list price. 889 per 8oz can or 12
CADA for 45 Post & VAT Paid. The lubricant is I.C.I. finon L169.

through touching the live side when earthed

through bath or sink etc. However, provided it is
isolated from earth a shaver socket is allowable

and the one we are offering conplles with this
requirement. It Is also fitted with a pull cord

Precision made -as used in record decks and tape

recorders -ideal also for extractor 1.1311, blower, heaters,
etc. New and perfect. Snip at 959 + VAT & Postage 85p.

1" stackmotor 21.64 + VAT & postage 35p. 15" stack motor. Eil + VAT and Postage 44.

the use of our Thyristor controller. Very powerful and useful
motor eine approx, 2 in. die x 5 in. long. Price 12-00 including
Post & VAT. Speed control switch 50p + 4p.

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 x
13 amp sockets in metal box to take standard 13
amp fused plugs and on/off ...itch with neon
warning light. Supplied complete with 6 feet of

flex cable. Wired up ready to work. 24-76,
VAT & postage 852.

MOTORISED DISCO SWITCHES

With six 10 amp changeover switches. Multi adjustable switches are rated at
10 amp each so a total of 2000w's can be controlled and this would provide a
magnificent display. For mains operating 24-26 post & VAT Paid. Ditto 9
switch 14-96 Poet & VAT Paid. DITTO BUT 12 SWITCH 2.6-75 POST & VAT
PAID.

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Ever Ready and others, moat of which are zinc carbon

types but

mercury manganese-nicad-silver

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quick

One bears ref. NF8-503A and the other MF8502B. These are beautifully made precision units
obviously intended for fitting into very high

running -driven by cushioned induction motor with
specially built low noise bearings. Overall size 45" x
41" x 4". 'When mounted by flange, air is blown into
the equipment, but to suck it out, mount from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying, cabinet or for
removing flux smoke when soldering, etc. etc. A real

pressure air or gas lines. There Is an inbuilt
turbine and transducer/convertor with electrical
contacts but other than this we have no information on these sewers, price is negotiable.

Convertor Amplifier, again made by the Fox borough Company, their part no. N 137 CR. We
believe these are for use with the above air flow
servers, price again negotiable.
Rotor with Gear Box made by Klaxon, their type
no. EK3Q 32-M21. This Is a very popular type of
motor, final drive shaft comes out at right angles
to the motor. Final speed is 10 rpm. Approximate
size of the motor casing 07" long x I" diameter.

also

oxide and alkaline batteries may be tested. The tester
puts a dummy load on the battery and the meter scale
kindicates the condition depending upon which section
the pointer rests. The section reads "replace" "weak" or
"good". The teeter is complete In its case, size 3f" x
or 2" with leads and prod. 24.50 post & VAT paid.

an adjustable differential which can be set to
pressure tolerance of between 2-15 psi. The

switch operates changeover contacts which look
capable of breaking up to 15 amps AC. Few only
of these, price 116 + 21.202.
Air Plow Sensor, American made by the Fox borough Company. We have two different types.

ita

Six speeds are available 600, 860 and 1,100 r.p.m. and 7,000,
9,000 and 11,000 r.p.m. Shaft is in. diameter and approxim-

switch and is Ideal for use over the mirror In the
bathroom. Price 28.509 + Up. Post 131.50p + 12p.
Pressure Control Switch made by Allan Bradley
of the U.S.A., their ref. no. 836. Completely
adjustable from 30" of vacuum to zero then up to
751ba per square inch of air pressure. This also has

bargain at 23-30.80p poet & VAT.

BREAK -DOWN UNIT

Contains hundreds of useful parts some of

which are as follows -66 silicon diodes equiva-

lent 0A91, 68 resistors, mostly I watt 5%

covering a wide range of values 4 x -1 add
400v mid condensers, 15 x -01 mid 100v con-

denser.. 2 RF chokes 8 x B9 valve holders,
1 x 9H choke, 1 x 115v transformer, 1 boxed
unit containing 4 delay lines also tag panels,

These are ex -equipment but guaranteed o.k.
supplied complete with transformer for we on
standard 230v 50hz mains. Price 24 + 32p.
Post 80p + 6p.
Mains Table Radio, Japanese made. This is a

trimmer condensers, suppressors, etc., on a
x 7^. Only
useful chassis sized approx. 9^ x
76p (the 66 diodes would cost at leant 10 times
this amount). This is a snip not to be missed.

Medium wave valve receiver with built in aerial,
plenty of volume and reasonable tone. Will receive
ail strong and medium powered stations on the
wave bands -medium wave. This type of radio Is
coming back Into popularity owing to the very
high price of batteries. Price 24165 + 60p.
Post 21.50p + 19p.
Auto Transformer 20 watt 240 volt to 115 volt.
This is the same as the transformer above as this
has a centre tapped primary. Price 11.60p + 19p.
Mains Battery Eliminator, Japanese made. Bakelite
encased with two prongs for shaver and adaptor.

This is a drum timing device, the drum
being calibrated to equal divisions for
switch -setting purposes with trips which

suitable to use In radios or similar equipment
that use three 1.5 cells or by email internal
alterations the voltage can be stepped up to

circuits may be changed per revolution.
Drive motor is mains operated 5 revs per
min. Some of the many uses of this timer are Machinery control. Boiler firing.

dills but 9V, Price 1210p + 309.

ling, etc. Price from makers probably over £20 each. Special snip price 1998.
01'00 Post and VAT. Don't mise this terrific bargain.

Post and VAT 75p.

HONEYWELL PROGAMMER

are

infinitely

adjustable for position.

They are also arranged to allow 2 operations per switch per rotation. There are
15 changeover micro switches each of

This has output of 4-5v at 100 mA and is, therefore,

10 amp type operated by the trips, thus 15

6 volts very easily or 9v and 12v. Price 22.00+25p.

Dispensing and Vending machines. Display lighting animated and signs. Signal-

Car Starter. Most drivers who use their car around
town find that on a very cold morning they have

difficulty In starting because the battery has not
any charge left In it. This always seems to happen
on the morning when you are In a particular hurry
so a charger/starter Is well worth having. Our kit
for this comprises: a heavy duty 250w transformer
and full wave rectifier which for short periods will
deliver 20 amps. This is usually enough to get the
oar started, directly it has started of course it can

TERMS: Where order Is under MI please add SOP surcharge to offset packing
expenses

J. BULL (ELECTRICAL) LTD.

be disconnected from the battery as the care
internal charger will take over. Special offer price
of this le 2840p including post and VAT.
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monthly

Advance

Advertising

buildings without any daylight and are tieing

electric lamps for light and heat. Various different
types of lamps are recommended, amongst these
are 8' fluorescent tubes, warm white with internal
reflector. We recently acquired a quantity of these

with suitable control gear and can, therefore,
make a special offer as follows: if you buy 100 seta

each set comprising 8ft tube, instant start ballast,

current regulating capacitor, two bi pin tube
connectors and two terry clips for holding the tube.

Price 23 + 249 per set. Collected from our depot
in Sussex or delivered to you -delivery charge at
cost. We have only 1000 of these sets so this offer
should be taken up quickly.
Mains Volt Drop Compensation Transformer.
Another irritating thing which happens In cold
weather Is that the mains voltage drops and this

can often drop to such a low point as to make

soldering Irons =tunable or very slow in operation
and also upsets the working of other instruments.

MAINS MOTOR

on arrival from Japan but have been serviced.
Price 110502 + 21.992. Post 50p + 7p. We also
have few of these still In need of a repair but
complete and we believe quite repairable. Price
241.502 + UP. Post 50p + 7p.
Shaver Light with isolated socket. As you know
normal mains sockets must not be used In bathrooms on account of the danger of an accident

Our

A mains operated 4 + 4 stereo system. Rated one of
the finest performers in the stereo field this would
make a wonderful gilt for almost any one In easy -to -

(Dept. E.E.), 103 TAM WORTH ROAD,
CROYDON CR9 ISG.

Even in normal weather If you put a long line

through to a distant workshop you may find that
the voltage is low, due to voltage drop along the
line so the compensation transformer may be the
cheap way of restoring voltage to normal. The
other alternative is to Install a much heavier cable.
Our 600w Auto Transformer will give voltage
increases of 10, 20, 30 or 50 volts depending on

which tapping you use. Price 14.602 + 389.

Poet 01.00 + 8p.
Cable Bargains. We have now sold out of all the
7029 3 core and also all the 1.5mm 3 core. We are
also rapidly going through our stocks of 7039 3 core

and earth and 1.5, 3 core and earth. You will
recall that we made a special offer of these cables
at 28.50p + 78p and 16.60P + 449. 8o if you have
installation work planned then we advise you to
buy early to avoid disappointment. We have most

other sises of cable in stock but of course these
are not as popular.

Variable Inductance Choke. In an unsaturated

core state a choke will oppose the flow of AC very

much more than when its core is saturated,
therefore, if the choke is built with a separate coil
to deliberately saturate the core, a very small
current of variable dimension will act as a voltage
regulator. Use this for lamp dimming and a
multitude of other purposes. We offer such a
choke of 8 amps AC rating requiring 75mA DC
control current at bargain price of 222.50p +

21.138p. Carriage 9.6.00 + 411p. Weighs app. 60Ibs.

Panel Meter 0-1mA. Japanese made full vision

perspex front, flush mounting. Price 12-00 + 18p.
Constant Voltage Auto Transformer for operating
110v equipment off out standard 230/240v mains.

Input voltage can be plus or minus 20% output
voltage will be a steady 116 volts, beautifully made
by an American Company. Two models available

500w 135 + 2210p. Post 22 + 16p. 750w model
660 + 4. Carriage £3 + 24p.
Tangential Blower, paddle type metal Impeller
driven by a powerful but quiet mains operated
induction motor. These give a real blow (or suck)

with the minimum of noise. The air outlet la
90" a r approx. so they are ideal for fitting
into a cooker head, forced draft heater etc.
Price 23-00 + 24p. Post 80p + Op.
Tubular Heating Element. Spiral wire element,
wound on a porcelain tube approx. 10" dia. and
32" long. 300w rating at 240 volts with flat tag

connectors. Internal diameter of the porcelain
tube is l" and it is completely free from obstructions and live parts so this can be slipped over a
tube to heat the contents of the tube or the tube

could simply be used to support the element, for
instance if this wail being mounted in front of the
tangential blower mentioned above. Price bop + 4p.

Rectangular Hot Plate. Polished aluminium panel
with ridged top arid angles underneath to strength-

en it. This is approx. 10" x 40" of flat plate.

Beneath plate is 100w element and sensor switch
which will maintain the surface of the plate Just
too hot to touch. With leads and tags. This is ideal

if you are making up a fitted warmer or for an

airing cupboard etc. Price 76p+ lip. Post 20p+ 2p.

Miniature Rains Transformer, standard primary

centre tape secondary giving 4.5v -0-4.5v 200 mA.
Price 21.50p + 12p.
Mains Transformer 20volt I amp. Upright mount-

ing standard, primary centre tapped and fixing
feet. Price 21.50p + 19p.

Humidity Switch, American made by Banco,
their type No. J 11. The action of this device
depends upon the dampness causing a membrain
to stretch and dryness causing it to contract.
The stretching of the membrain through the
dampness win trigger a sensitive microswitch.
The actual point of switching is adjustable by a
screw within the device. It is quite sensitive
breathing on it for Instance will switch it on. The
rating of the micro -switch we understand is 3 amp

at 250v AV. Overall size of the device approx.
31" long 1" wide and 15" deep. Price 11011 + 5P.
Charge/Discharge indication meter. This is a
heavy panel mounting instrument made originally
for the G.P.O., rather old design but still we feel
will fill an urgent need. Basically the operation of
this depend, upon a Mercury motor which

revolves clockwise or anti clockwise depending
upon whether the batteries are charging or
discharging. A pointer shows the state of charge
of the batteries at any time. Also fitted within
the instruments are auxilliary contacts which
could be used to set off alarms like lamps etc.
Price £4-60p + 36p.Post £100 + 8p.
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IDEAS ABOUND
Readers' suggestions for projects continue to
arrive at our office in a steady flow. This is a
good sign for it indicates a lively interest and
frequently a very fertile imagination on the part
of those who write.
All ideas are looked at carefully, and those
judged to be viable are actively pursued. Our
investigations do not always come up trumps,
however. Some suggestions will not stand our
three-part test which involves these considerations: (1) technical feasibility, (2) practicability
Sometimes

it

happens

that

alternative

design and had the advantage of being battery

operated, simpler in design and less expensive to

build. The original Tumble Dryer Controller
(published in January) offered automatic con-

trol of the mains supply to the machine-a
valuable facility but one that had to be paid
for of course, both in cash and in the more
demanding nature of the construction work
because of the more complex design.

Some readers may feel that their particular

suggestions take a long time to materialise. But

never give up hope! For instance the Model

Railway Controller is an answer to a model rail-

way enthusiast whose comments appeared in
EVERYDAY ELECTRONICS exactly a year ago. At
that time we promised that some designs for
Our May Issue will be published on Friday, April
See page 177 for details.
EDITOR F. E. Bennett

case, the longer -than -normal delay in publishing

was not due to design problems, but simply

because of prior commitments in our available
space.

We strive to give every specialist interest a
fair crack of the whip. But because electronics

is so universal in use, the range of possible

applications is immense and it is inevitable that
suggestions have to take their turn in the queue.
BUYING COMPONENTS
Isn't this remarkable? A vast number of elec-

tronics constructors will never have stepped

across the threshold of an electronic component
shop-and as likely as not they have never even
seen such a shop. The answer of course is Mail
Order. Without this service thousands of con-

structors would be deprived. Despite the odd
stories one does hear from time to time, mail
order works very well.
The Guide To Component Buying which comes

as a special supplement in this issue, gives a

listing of component retailers who advertise in
EVERYDAY ELECTRONICS and indicates the kind
of components they normally stock. A useful
reference for all constructors, both those who
order by post and those who can indulge in per-

sonal shopping. For the privileged latter-a

reminder also of those shops that are in their
own neighbourhood or within easy reach.

IS

ASSISTANT EDITOR M. Kenward
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ADVERTISEMENT MANAGER a W. B. Tilleard
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model railways would be forthcoming. In this

and (3) cost to the builder.

approaches can be made to a problem. An
example is given by the recent projects for use
with tumble dryers. Last month's Tumble
Dryer Alarm was a spin-off from an earlier

PROJECTS

K. A. Woodruff
P. Mew
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HEN power for a model train

is derived from a.c. mains,
by means of a transformer and
rectifier, speed control is easily
provided by incorporating a silicon controlled rectifier or thyristor. The thyristor does not act as

a series resistive element, as when

using a variable power resistor

and similar circuits, but provides
full -voltage pulses whose length
can be controlled. This results in

peak voltage, then falls away
again to zero. This pulsating d.c.
is present across the speed control
VR1.

The rectifier output is also

taken to the thyristor which supplies power for the model. When

the thyristor gate g, receives a
trigger pulse, an avalanche discharge causes the thyristor to

cold so it has negligible effect on
running.

Capacitors Cl and C2 of the

values shown were found to give
the best results, though these
values are not critical; C3 helps

quiet running of the motor, as

does Dl. With the usual popular
model

engines,

VR1

provides

conduct, and continues until the

voltage across it falls to a low

better slow speed starting and

level, resulting from the zero output part of the rectifier half cycle.

running of the engine, than does
variable voltage control.

If the thyristor conducts for the
whole of the half cycle, full output is obtained. But as VR1 slider

CIRCUIT OPERATION

is moved towards the negative
line the required trigger pulse is

The controller circuit is shown

in Fig. 1 where T1 is the mains
transformer, which reduces the
voltage and isolates the model

delayed, so that the thyristor only
conducts for part of the half cycle.

Switch Si is the main on -off

circuit. The

full -wave rectifier
bridge D3 to 136 provides pulsating d.c. for the control circuit and
model. During each half -cycle the
rectifier output rises from zero to

switch, and S2 a reversing switch
central off position. The

with

lamp LP1 is to limit current in
the event of a short circuit. The

FOR

GUIDANCE

ONLY

0.

ESTIMATED COST

OF COMPONENTS *

excluding VAT.

£6.40
excluding case

filament is of low resistance when

Fig. I. Circuit diagram of the Model Railway Controller.
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T1

CSR1
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CRS3/05

D2
VR1

12pF moo
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CSR1
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155400
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SPE E DI
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T25PF

Cr 0
154001

LP1

mi. C3

OUTPUT

47OpF
SK2

0
S2b
FORWARD

-REVERSE

240V A.0 MAINS

control from a standstill to full
speed.
CONSTRUCTION

The prototype case was made

from 6mm plywood for the front,
back and sides and 4mm plywood
for the top and bottom such that
the control panel was on top and
sloping from the rear to the front.

Any convenient metal or insulated box could be used.
It is a good idea to provide
some ventilation holes in the case

back and bottom, and stand the
case on four small rubber feet.
The layout of the components
within the case and complete
wiring up details are shown in
Fig. 2. The transformer is bolted
to the back of the case. One side
carries two output sockets, and a
strap of metal formed so that it
holds the lamp, which sits under

The transformer used was
tapped for 2, 6 and 12 volts charging, at 1 ampere, and delivers

maximum load for the controller.
Speed controller, VR1, should

have a large control knob and it
must not be overlooked that S2

approximately 17 volts peak. A
12 volt 12 watt lamp at LP1 will
limit current to 1 ampere, if

needs a central off position which
avoids any short-circuit of power.

derailment or other circumstances
result in a short circuit, which is

RUNNING

indicated by the indicator lamp
fitting above LP1 being illumi-

It should be found that VR1

allows the train to be started and
run at a very low speed if wished,
and that tractive effort is good at

nated.
Assuming that any such mishap

will soon be cleared, a 21 watt
lamp can be used here. Another

low speed. The engine

a series resistance controller is
used.

Track and wheels should be
clean, as at low speed there is

not be used.

There is some latitude in com-

ponents, but it is wise to fit

is less

likely to stall, when running very
slowly and encountering additional friction or load, than when

alternative to the 12 watt lamp is
a 10 watt festoon bulb, which
does not of course cause any temporary overload. A lamp of unnecessarily low wattage should

no momentum to carry the engine

a

over any dirty spots where contact is poor.

thyristor and Dl rated at over 1A,

even though this is the normal

a coloured lens in the control

panel.

Anchor the mains lead at a tag
strip as shown, taking the earth

1Components

negative line (which will include
the metal box, if used).
Most items are supported by a
tag -strip, which is bolted at X -X.

Capacitors
Cl 25pF elect. 25V
C2 12pF elect. 25V
C3 470µF elect. 25V

lead (yellow -green)

to the d.c.

Four 1N4001 diodes could be used

instead of the full -wave bridge
rectifier if these are more readily
available. Diode D2 has a band

at the positive end, and the larger
diode D1 tapers to indicate positive.

The thyristor anode ,stud was
fitted with a solder tag, and then
soldered to the tagstrip as shown.
No difficulty arises in fitting items

here with the tagstrip already
bolted to the side of the case.

(Pinning for CSR1 is shown in

0)11

nil

lid

gelioc
Tal

Semiconductors
DI IN4001
D2 IN5400

D3 -D6 2A 50V bridge rectifier
CSRI CRS3/05 or similar 3A 50V thyristor
Miscellaneous
mains on/off toggle
SI
S2

d.p.d.t. with centre off position

TI mains primary/12V IA secondary transformer
VRI
I kfl I watt lin. potentiometer
LPI
FSI

I2V 12W lamp with coloured lens

200mA fuse

SKI, 2 insulated screw terminals red, black (2 off) Tagstrip: 10 way and
3 way; mains cable; BA fixings; connecting wire; fuseholder for FSI ; case.
I

I

Fig. 1.)

hg realistic speed co
by F. G. Rayer

Fig. 2. Construction and wiring of the Model
Railway Controller.
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WITH crime on the increase,

and the cost of cars and

"in -car" stereo equipment, radios
etc, also on the increase, a cheap
effective car alarm is essential for
the everyday motorist.
If a car is fitted with a trembler

in the engine compartment and microswitches on the
doors and boot, the following
switch

protection is afforded.

Anyone tampering with the
wheels, spotlights and such will
set off the alarm (car horn) due
to the trembler switch. The alarm
will sound off and reset itself.

If the thief opens the car door
the horn will sound, two things
may happen. If he runs away leav-

ing the door open the horn will

continue to sound until the battery

is exhausted, the door is closed

or the alarm switched off.
It was thought disadvantageous

in the design to have the horn

switch off automatically whilst the

door is left open. If the would-be
thief closes the door in an effort
to stop the horn sounding, it will
only switch off after the pre-set
time has elapsed.

The time that the horn will

sound has been designed to be

between 5 and 25 seconds. In fact

with one component change the

range can be extended to

between

12

and

45

be
seconds.

Longer times than these should
not be required for a car alarm.
An automatic turn off saves
having to switch the alarm off
if it is accidentally triggered by
children for example.

With this design the driver will

not return to his car to find a

flat battery if the alarm has been
sounded in his absence.

SOME ASPECTS OF THE

CIRCUIT

The complete circuit diagram of

the Car Burglar Alarm is shown

in Fig. 1. It is simply a monostable
feeding a relay driver. The mono -

stable is composed of TR1 and

TR2 and associated components.
With the microswitches and
trembler open circuit, and the unit

turned on, TR1 is fully on and

CIRCUIT

Capacitor C2 is incorporated to

prevent the ripple on the +ve

supply line (caused by the horn
operating), from prematurely resetting the monostable. The back
e.m.f. from the horn is prevented
from re -triggering the unit by the

TR2 is fully off. There is no drive

inclusion of D4.
Diode D3 is used to suppress the

energised.

relay coil when de -energised. Diode

trembler is caused to short Dl

bias on the base/emitter junction
of TR1 due to the large negative

to TR3 hence the relay is not

back e.m.f. developed across the

The circuit will remain in this
state until a microswitch or the

D2 is included to limit the reverse

cathode to ground. Transistor TR1

voltage present on C3.

is then caused to switch off and
TR2 on thereby supplying drive
to TR3 and causing the relay to
be energised; the relay contacts

close and supply power to the
horn. The horn will continue to
sound even though the micro -

switch or trembler become open

circuit and will remain in this

state until capacitor C3 discharges

If more than one horn is connected to the circuit the value of

the 5 amp fuse will have to be
increased. Also a relay with a

higher contact current rating will
have to be used. It is a good idea
to check the current consumption
of your horn circuit before build-

ing this unit and selecting the
relay to suit if greater capacity

through the resistance formed by
(R3 ± VR1), so that the potential
on the base of TR1 exceeds that

than 5A is required.

revert to its original state i.e. TR1
on TR2 off.

CONSTRUCTION AND
FITTING TO CAR

the on time of the relay is

The prototype unit was constructed on a piece of 0.1 inch
matrix stripboard measuring 19

on TR2 when the circuit

will

Thus the relay on time is controlled by the value of VR1 and
C3. An approximate formula for
T= 0.7 X C3 X (R3 + VR1) seconds

where C3 value is in microfarads
and resistance is in ohms. It can

be seen that doubling the value
of C3 doubles the on time.

strips by 39 holes. The layout of
the components is shown in Fig.2
as are the breaks to be made on
the underside of the board. The
holes to take the relay tags
should be enlarged to suit the size
of the tags. There are two copper
strips that need to be reinforced
to carry the current to the horn.
This is easiest done by soldering
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S3

FSI

KEY
SWITCH

SA
R3

33k12

RLAI

R4

R1

12k11

12k12

LPI

1640

12V

100mA

VR1

C3

250/500pF

R2 82k.2

MAI

03
0A91
D2

700PF

0A91

c

TR 2

TO HORN

BC109

TR1
BC109

e

b1TR3

C)I01
0A91

ACI76

aim

Dd

Ct

C2

0.47pF

BV127

100pF
R5
7012

TO CHASSIS

7
1

TREMBLER
SWITCH
1

Fig.

I Components
Resistors
RI
R2
R3
R4
R5

121<fl

121d

l01

All IW carbon ± 10%
Potentiometer
VR I
woks/ horizontal preset
Capacitors

Cl
C2
C3
C4

100/4F 25V elect.

SWITCHES

r

FOR

short lengths of stout tinned copper wire to the tracks as indicated.

GUIDANCE
ONLY

observed in assembling the components, that is, resistors and

0.0

ESTIMATED COST
OF COMPONENTS *

excluding VAT.
£4.80
excluding switches
and case

0.47/4F plastic or ceramic
250/4F 25V elect.
100/4F 25V elect.

Semiconductors
TR I
BC109 silicon npn
TR2 BC109 silicon npn

TR3 ACI76 germanium npn
DI 0A91

D2 0A91
D3 0A91
D4

12:1
11#2

82k12

33kil

____),, TO OTHER MICRO.

I. The Complete circuit diagram of the Car Burglar Alarm.

-.%t,

nib

MICRO SWITCHES ON
DOORS, BOOT ECT.

BY127

capacitors, link wires, flying
leads, followed by the semiconductors (use a heatshunt when soldering these in place).

Screened cable should be used
for connecting the microswitches
to the component board to reduce
the possibility of the alarm being
triggered by r.f. transmitted from
the wiring of passing vehicles.
The placement of the completed
unit within the car will be a personal choice, but the author

recommends that for long time
reliability the unit should
SEE

SHOP

TALK

Miscellaneous

5A with in -line fuseholder
RLAI
12V 1640 ohm coil with 5A normally open contacts (Doram 349-131)
SI
Trembler type switch
52 Microswitches (number to suit)
S3
Key operated switch
LPI I 2V 100mA m.e.s. with holder and lense to suit
Stripboard: 0.Iin. matrix 19 strips x 39 holes; robust case; screened lead;
5A connecting wire.
FSI

The usual practice should be

also advisable to fit the completed

component board inside a robust

case such as an aluminium diecast
box.
Obviously

the

key

operated

switch will have to be mounted
on the car bodywork if you don't
want the alarm to sound as you
are getting back into the car so
that it can be "de -activated" before getting into the car. For
obvious reasons the wiring to the

horn and battery from the unit
should be well concealed.
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be

fitted inside the car and not in
the engine compartment. It is

1:1
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Fig. 2. The layout of the components on the topside of the stripboard and the cut-outs to be made on the underside and wiring
details to the car. Note the stout copper wire soldered along the strips to enable high current flow.
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By 0. N. Bishop
THREE new circuits are discussed in this month's section: a single pulse generator;
the WIRED -OR connection and the
Schmitt trigger. We will also

look at two useful input devices
which can be made quite easily
from a piece of stripboard some
drawing pins and paper clips.
A SINGLE PULSE GENERATOR

The single -pulse generator is a

useful circuit which produces a
short high pulse every time its
input changes from low to high.
A typical use for this circuit
might be after a light operated
switch whose output goes from
low to high at dusk. The single
pulse may then be used to clock
a flip-flop or some other counting
device.

The basic circuit is shown in
Fig. 7.1a and it can be seen that

(a)

the heart of the circuit consists
of two NOR gates. One of the
gates is connected to form an

INVERTER. Normally the input is

low which causes the output of
the INVERTER YO be high and
hence the output of the second
gate to be low. In this state the
voltage across the capacitor Cl
will be zero.

If the input is now taken high

(Fig. 7.1b) the output of the
INVERTER will immediately go low.
The voltage across Cl will

gradually rise towards the high
input but for a certain time (determined by the values of Cl and
R1 and the switching threshold
of the gate) gate IC1b will see
a low on both its inputs and so
its output will be high.
Eventually Cl will charge to

such a voltage that it presents
a high input to gate IC1b (Fig.

7.1c) and the output will there -

I

(b)

L

O

(c)

(d)

Fig. 7.1. Single pulse generator (a) shows the circuit before it is activated. The
shaded areas indicate a high level. (b) shows the state of the circuit just after the
input has gone high (c) shows the state after the capacitor has had time to charge
and (d) shows the circuit when the input returns to low.
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(a)

(c)

(b)

Fig. 7.2.(a) Using a NAND or NOR gate as an INVERTER (b) Combining two NAND gates to form an AND (c) Two NORs
forming an OR

fore go low again.

If the input now goes low the
output will be unaffected since
the INVERTER will immediately
present a high input to gate IC1b
keeping its output low. Capacitor

Cl will now discharge through
RI until its voltage falls to that
equivalent to a low input and
sufficient time must be allowed
for this to happen before the
generator is once again ready for
action.

The length of the pulse can be
varied by changing the value of

Cl. With the value shown the
pulse length will be about five
milliseconds.

WIRED -AND CONNECTION

On looking through the list of
7400 integrated circuits it will be
found that there are many containing NAND gates and quite a
few containing NOR gates. Most

tains four such gates and if
several INVERTERS are needed

then one would use the 7404 i.c.
which contains six.

Rather than waste two

NAND

gates just to make a single AND
gate, there is a way of using just
a few discrete components to
achieve the required result.
Remember that rrt, (transistor
transistor logic) gates work by
drawing current from the following gate when the input is taken
low. In other words we can say
that if no current is being drawn

from the input of a gate then
that input must be high.
Referring to Fig. 7.3, input to
gate D will be high if no current

is drawn from the gate through
any of the diodes Dl to D3. No
current can be drawn from the
gate through the resistor since it
is connected to the positive supply-it is called a pull-up resistor

with just these two types but

as it "pulls up" the voltage on the
input when no current flows
through the diodes.

quired.

Now if the outputs of any of
the gates A to C goes low (Fig.
7.3b) the respective diode will
conduct and the voltage at the

logic combinations can be formed

sometimes other functions such
as INVERT, AND and OR are re-

If only one of these gates is

required it is easy to make them
from NANDS and NORS and this

saves the trouble of buying a

package containing four gates.
In Fig. 7.2 various functions
which can be obtained from combinations of NAND and NOR gates
are illustrated. If several AND

gates are required then it is wise
to buy the 7408 i.c. which con -

(a)

input to gate D will fall to a

value equal to the forward voltage drop across a diode (about
0.6V) which is seen by the gate
as a low input and hence current
flows

from

the

input.

(This

assumes that the voltage at the
output of a gate when it is low
is zero which is not exactly true,

(b)

there always being about 0.2V
present.)

From this description it can
be seen that the input to gate D
will only be high if the outputs
from gates A to C are all high
(Fig. 7.3c)-hence Dl to D3 and
R1 form an AND gate.

It is an unfortunate fact that

diodes are as expensive as gates
so it is not an economic proposition to use this method of making AND gates if many are needed.

The use of 7408 i.c.s means that
one is restricted to two -input
gates. Happily there is a way of
forming AND gates with as many
inputs as required without using
any gates!
Suppose one has a circuit with
a number of outputs from NAND
gates and one wishes to AND their

outputs to give a single output
which only goes high when all
the outputs from the gates are

high. The outputs could be com-

bined with a diode gate as described above but if, instead of

ordinary type 7400 NAND gates,
one uses a special type of NAND
gate then no diodes are re-

quired-the outputs are simply
joined together with wire, the
common connection being taken
to the positive supply through a
resistor.

This method of connecting the
outputs of special gates with wire
to form AND gates gives rise to
the name "WIRED -AND". The
special i.c.s containing these gates

CURRENT FLOW

(c)

Fig. 7.3.(a) An AND gate using three diodes and a resistor connected to the output of three gates. Gates A, B, C
and D can be any type of gate. (b) Current flow when the output of one of the gates is low (c) State of the circuit
when the output from all gates are high.

Everyday Electronics, April 1977

169

I-I 11 r-I

14

14

r-1

r-1

r-1

1--1

8

1-7

v+

v-

L_J

L_J

L_J

7

7

(a)

7403

7401

7

1

7405

(c)

Fig. 7.4. Pin connections for three types of open collector i.c.s. (a) the 7401 quad two -input NAND gate (b) the 7403
quad two -input NAND gate and (c) the 7405 hex INVERTER.

are usually referred to by the

gate with many inputs can be

tor" gates.
The internal connections of
three i.c.s containing open col-

Fig. 7.5b).

manufacturers as "open collec-

lector gates are shown in Fig. 7.4.
The 7401 is a quad two -input open
collector NAND gate i.c. as is the
7403. The pin connections of the
7403 are identical to those of the
7400 but the 7401 is different.
Also available is the 7405 which

formed using the 7405 i.c. (see
This type of gate is sometimes

seen referred to as a WIRED -NOR
gate for obvious reasons. By placing an INVERTER after the WIRED NOR gate, a WIRED -OR gate is

obtained.

It can be seen that a gate is
not always what it appears to

contains six INVERTERS with open

be-a NAND gate may in fact be
part of an INVERTER and an

WIRED -AND connected.

gate! When in doubt either build

collector outputs which can be
When wired together the out-

puts of the 7405 are Armed but if
the inputs of these gates are considered it will be seen that if any

INVERTER may be part of an OR

the circuit on the experimental
board and test it or write the
truth table for the gate.

output is low and the ANDed out-

It is permissible to WIRE -AND
as many as eight outputs together
using 7401 or 7403 or 7405 i.c.s

us once more to NOR. Thus a NOR

used to feed up to seven inputs.

one or more of them is high its
put is therefore low. This takes

and the Artned output can be
THE SCHMITT TRIGGER

One of the problems of operating counters and flip-flops is that

they require clock pulses with
very short rise and fall times.
This is because with a slowly
changing clock pulse the input
to a gate may be biased into a
region of uncertainty where the
gate changes from being an on/

One method of overcoming the
problem is to use a circuit called
a Schmitt trigger. An integrated
circuit type 7413 is available
which contains two four -input
NAND gates with a rather special

property. Its pin connections are
shown in Fig.7.6.
The Schmitt trigger NAND
gates differ from the ordinary

NAND gate in that the switching
differs

voltage

depending

on

whether the input is going from
high to low or low to high.
As the voltage rises from zero

the gate will switch at about
1.7V, the output then going low.
If the input voltage is now reduced nothing will happen when
it passes through 1.7V. In fact
the voltage has to fall below
about 1V before the output of
the gate will go high. The gate

switches at 1.7V "on the way up"
and 1V "on the way down."
A slowly changing input is
shown in Fig. 7.7a with the output states of the gate. Even
with slowly changing inputs the
Schmitt trigger produces an out -

off switch into an amplifier with
very high gain. This can in turn
lead to oscillation which can
cause serious malfunctioning of
a system.
14

HIGH

I

LOW

I

HIGH

2

17

1111115111111IL
(a)

(b)

Fig. 7.5.(a) Type 7403 or 7401 i.c.s.
wired together to form a WIRED -AND

0

(b)
7413

7

gate (b) Gates in a 7405 wired together

Fig. 7.6. Pin connections of the 7413

form a WIRED -NOR gate.

four -Input Schmitt NAND.

170

416

TIME

Fig. 7.7(a) The output of the 7413 with
a slowly changing input (b) the elimination of noise using the Schmitt.
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(C)

(b)

(a)

Fig. 7.8(a). A transistor connected to an ordinary gate provides a path for current to ground (b) A
battery connected to an ordinary gate does not provide a current path to ground. (c) A 1.5V battery
connected to a Schmitt gate acts as a low input

put with fast transitions.
The Schmitt trigger is also
useful for removing "noise" from
waveforms as illustrated in Fig.
7.7b. The input is a waveform
which wanders up and down
rather than switching from on to
off

directly. This "wandering"

would cause many pulses to be
generated by an ordinary gate
but the Schmitt trigger only pro-

logic output.
Since the light operated switch

shown in Fig.

7.10

using the

ORP12 is really a potential divider

the ORP12 can be connected

directly to the 7413 Schmitt gate
to give a clean changeover as the
light increases or falls. Because
the switching levels of the

Schmitt vary according to

7413 because it depends only on

whether the input is on the way
up or down, the light level for
"on" will be different to that for
"off". This can be an advantage

change state. Other i.c.s need to

used to turn a radio on at sun-

duces one transition.

There is another use for the

its input voltage

to make it

6V

Fig.

7.10. The light operated switch

described in an earlier part may be used

for example, if the device is being

to drive the Schmitt

from the gate to ground. Even a

rise a passing cloud will not turn
it off again.
The Schmitt can also be used

level. Suppose the battery must
not fall below 5.1V. The circuit

input, as

battery falls below a certain

have a certain type of inputone that will let current flow
slight voltage at the input will
shown in Fig. 7.8.

to detect when the voltage of a

The Schmitt will treat any input voltage below 1V as low and

is shown in Fig. 7.11a.
The Zener diode stops the voltage to the potential divider from
5.1V

"on the way up" and will treat

R1

any voltage below 1.7V as low.

5.60

There is no need to provide a
path to ground.
This means that the gate can
be

VR1
BZD1Y88

operated by devices other

5.IV

than transistors or other gates

ZENER

or direct connection to positive
or ground.

For instance the input can be
from a potentiometer connected
across a 6V battery as shown in

R2
1k12

Os/

Fig. 7.9a. It is possible to connect
the spindle of the pot to a working model using a pulley or gear-

(b)

(a)

Fig. 7.11.(a) Circuit for a low battery indicator. The potential divider can
be made from a preset and two resistors for setting the switching point,

wheel so that as some part of
the model moves it produces a

as at (b).
TO SCHMITT

BATTERY +ve

rising above 5.1V but if the battery goes flat this voltage will
fall below 5-1V. When the voltage is 5.1V the voltage at point

A will be one fifth of this i.e.
nearly 1V.
To activate the low battery
BATTERY -ye

(b)

Fig. 7.9.(a) The input to the Schmitt can be from a potentiometer connected across
a 6V battery. The potentiometer can be part of a working model as shown in (b).
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indicator the switch S1 is closed
which applies a high voltage to
the Schmitt causing its output to

go low. The switch is then released. Now if the voltage ever
falls below 1V the output of the

gate will go high indicating a
low battery.
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Components

00000000000

Single Pulse Generator
RI

270i2+W

CI

50,uF elect. 6V

ICI

7402

0/

PAPER CLIP

*).

*.

Wired-AND
56051 to I kf2 IW
DI -D3 IN914 (3 off)
RI

ICI

7403

IC2
IC3

7401

,) ei

7405

Schmitt Trigger
RI
R2

lkil

VRI 10kG lin.
VR2 I kt2 preset
DI 5.IV 400mW Zener diode
ICI

00

5.6kS2

7413

TERMINAL PINS

DRAWING PINS

000000000000000000000000

Keyboard/Card Reader
Stripboard: 0.15in. matrix 25 holes

x 16 strips; drawing pins (10 off);
large paper clips (10 off); terminal
pins (20 off).

o
0
0
0
o
0
0
0
0

0

0
0 0
0 0
0 O
410

a

0

0

0

0

0

o
0
0
0

two fixed resistors making up
the potential divider. In practice

0
0
o
o

tors with a ratio of exactly four

0000000000000 000000000

The circuit of Fig. 7.11a shows

it might be hard to find two resis-

to one and this, together with
the fact that the Schmitt may not
trigger at exactly 1V makes the
use of a preset potentiometer as
shown in Fig. 7.11b more apt.
The preset can then be adjusted
so that the Schmitt triggers when

the voltage of the battery falls

below 5.1V.
This is just one example of the

use of the Schmitt trigger. It

0

CARD READER

0
0
0

KEYBOARD

Fig. 7.12. Layout of the card reader (left) and keyboard (right) on the 0. I5in matrix
stripboard. Note the cuts in the strips under the board. The board can be sawn
in half if the two units are to be used separately.

and their ends cut off. They are
all joined together and the wire
is taken to a terminal pin at the

has applications in many other
circuits as a voltage level detector.

side of the board. The paper clips
are then bent as shown and placed
in position on the board. A piece
of Blu-Tack or Plasticene is then

SIMPLE KEYBOARD

while it is soldered. The clip must

used to hold the clip in position

lie so that it is slightly above the
drawing pin, only making contact when it is pressed.
Keys or switches made in this

way are called "push to make"
switches: when they are pressed
they make contact; when pressure is released they open.

It is very useful to have a set
of keys ready made especially
when working with flip-flops. The

set of keys to be described here
is easy to construct and gives
five switches very cheaply.
The keyboard is assembled on

one half of a piece of 0.15in
matrix stripboard as shown in
Fig. 7.12. The card reader to be
described next uses the other
half of the board. If required the
board could be sawn in half and
the two units used separately.
The method of construction is
similar to

that used with the

paper tape reader described last
month. The drawing pins are
soldered into the board as shown
172

Photograph of the keyboard and card reader.
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CARD READER

000000

the keyboard except that the keys
are normally touching the drawing pins. When a card is pushed

,P) OLow

between the keys and the drawing pins, some contacts (depending

on how the card

As with the keyboard, join the

GROUND

The card reader is similar to

JP) OHIGH

is cut)

are broken (see Fig. 7.13). The
method of construction is the
same but when soldering in the
paper clips hold them firmly in
contact with the drawing pins.

,P)

OHIGH

drawing pins together and to a
terminal pin at the side. If the
keyboard is on the same piece

of board as the card reader, make
. sure the cuts in the copper strips
are made as shown.

Some of the pins in the card

reader are not for electrical connections but serve merely to
guide the card in straight.

The card reader can serve as

a keyboard if required since con-

tact will be broken if the paper

are pressed at the end
farthest from the drawing pin.
clips

Fig. 7.13. A card inserted into the card

OHIGH

000

reader. It has been cut so as to produce
a high on pins two, three and five.

closely at their range of products and
have taken steps to rationalise the
range. This has resulted in the axeing of
in large price
increases in lines which are deemed to
be "specialist". It can also mean
lengthy delays in the supply of some of
these specialist items because they are

some lines and also

longer manufactured continually
and because the supplier might well be
no

To be continued

most readers although we feel that it
must be possible to buy such a switch
on its own as a replacement unit.

A similar thing applies to the key
switch-although some of the larger
suppliers can provide suitable switches
these are usually expensive and an old
ignition switch would be a cheap
alternative.

trying to discourage their use in order
to delete them from the new streamlined range.

Fortunately this has not affected
many of our projects since we tend to

Train Controller
None of the components for the
Train

Controller

use the most common devices. However
two transitors specified for our
Transistor Assisted Ignition, published

buying problems but readers should
make sure that they obtain the correct

three years ago, now cost about £5
each and are not expected to be

S2.

should

cause

any

type of switch-a centre off type-for

available again for a good few months.

This obviously makes that particular
circuit redundant since it would now
be cheaper to buy a commercial unit,

By Mike Kenward
New products and component

even if supplies of the transistors were
readily available.

buying for constructional projects.

Continuity Tester
FOR the first time in the history of
Marshall's they have produced a second catalogue (now available) within 12
months. This has been necessary mainly

due to the "unprecedented increase in
component prices, stemming partly
from the falling pound, but also from an
all round rationalisation of prices and

product ranges from our main suppliers," more about this aspect later.
The new catalogue also includes an

As is mentioned in the article none of
the parts for the Continuity Tester are
particularly critical and those constructors who have been around for
some time will probably find they have

items.

It was unfortunate that the very day
we received the new catalogue we also
received the sad news that Mr. Marshall

had died a few days earlier. His firm
have always been helpful and provided
an excellent service which we are sure
will be continued by his able staff.

Rationalising
Many of the larger semiconductor
suppliers have recently been looking
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A number of switches are employed
in the PaperlScissorsiStone Game and
these are rather special in that they are
double pole push buttons. Since there

are six to buy it is important that they
are reasonably priced-we suggest you
contact Electrovalue who can supply
Castelco switches cheaply; see the
buyers guide for their details.

something suitable for most of the

parts at hand.
The case for this project can be any of
suitable size and no doubt many

constructors will build their own.

additional 500 lines which come mainly

from National Semiconductors, these
lines include various microprocessor

Paper/Scissors/Stone

Car Burglar Alarm
Some items used in the Car Burglar
require a special mention,

Alarm

they are the relay which is a Doram
type available direct from them-see
the buyers guide for details of how to
order etc.-and the trembler switch.
Although this switch is not essential it

is a useful addition to the circuit, however we have not been able to locate a

source of supply of new switches but
we are informed that one can usually be

purchased from a breakers yard. This

should provide a suitable source for

Catalogue
Just as we were about to submit the
copy for this page a Maplin catalogue
"landed" in the office. Having only had
a brief chance to scan the pages we
must say that it appears to have been
well worth waiting for and is probably
the most comprehensive catalogue we
have ever come across. How they have

managed to provide it and send it out
for 50p is beyond us.
The range of available items is vastcovering components, kits, tools, instruments and books with many items
of allied interest such as hi fi, disco and

organ parts and equipment. We are
sure they should be able to provide
most constructors with all their
requirements.
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CONTINUITY
TEST

THE unit described is of triple
purpose; it can be used as a
morse code practice oscillator, as
a continuity tester, or test oscillator.

A morse code practice oscillator is often required for the

training of scouts, cadets and
radio amateurs. This unit can be
built up mostly from spare com-

ponents as none of the values of
capacitors or resistors are critical.
It is desirable, however, to use a

high -gain type of transistqr and
high -resistance phones.
CIRCUIT

The oscillator (Fig. 1) is a basic

three section dippy type which
relies on the phase shift created
Fig.

I. The circuit diagram of the tester.

by the network consisting of Cl
to C3 and R1 to R3 to provide
positive feedback and thus cause
TR1 to oscillate. The transistor
itself provides 180 degrees phase
shift, which would give negative
feedback if applied to the base

but this signal is taken via the

phase shift network, which provides a further 180 degrees shift,
to the base of TR1.
Potentiometer VR1 alters the
base bias on TR1 and thus provides some control of the tone,
whilst the output is taken from

VR2 which acts as a volume control.

drilling a suitable panel to take

the main components and tag
board as shown in Fig. 2. Next
mount the various components

on the tag panel together with
link and connecting wires. Fix
the tag panel and other parts to

the front panel and complete the
wiring up of the unit.
The metal box is large enough
to

take any type of 4.5

volt

battery. It is essential that red

and black leads are used to connect the battery so that the transistor will not be harmed by incorrect connection.
USE

CONSTRUCTION
Commence construction

Used as

by

a continuity

tester

when trying to trace faults, the

unit has several advantages over
an ordinary buzzer. It delivers a
clear, audible note which can be
adjusted to ones liking. It will
stand a lot of knocking about and

the note does not depend on a
critical mechanical

adjustment,

FOR

GUIDANCE
ONLY

ESTIMATED COST
OF COMPONENTS

excluding VAT.

£2.40
excluding case
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like a buzzer, and will remain
constant throughout tests. One

other advantage, it is not neces-

sary to look up from the work

to read a meter as when a visual
type of indicator is used.
To use the unit as a test
oscillator to feed an amplifier or

other audio equipment, simply
short the two terminals of SK2
and take an output from SK1 to
the unit being tested.

Fig. 2. Mechanical construction and wiring of the unit.

Components

VR1

VR2

ITONEI

VOLUME'

Resistors
RI
R2

2.21(11

R3

2.2k0
2.2k0

R4

220kf2

All 1W ±10% carbon
Potentiometers
VR I

2501(12

VR2

2.2kS2

Shoe

Capacitors
C1

0.1

C2
C3
C4
C5

0- I µF
O.

1

Talk

,uF

'111111a

O. 1 µF

0. I

,uF

Any small types

Transistor
TRI
2N3702 silicon pnp

RI

lo

SK2
'CONTACTS'

Miscellaneous
s.p.s.t. toggle switch
SI
SKI
mono jack socket
SK2 single screw contacts (2 of)
BI
4.5V battery

ION/OFF I

SKI
[PHONES/OUTPUT]

Six way double tag board; knobs

for VRI and VR2;

case,

approx

e

c

b

000

150 x 100 x 75mm; connecting
wire; 4BA fixings etc.

TR1

UNDERSIDE VIEW

except the centre off variety and the
biased types.

If there are items on the order which

are out of stock, we photostat the

NTERIGENCE
By PAUL YOUNG

order and send them on later. If there
is likely to be long delay, we return the

money in the form of a credit note.

We may not please all the people all
the time, but we do try, and believe me
in this day and age this is really something. I am also very optimistic that in
time we shall improve our performance

and this will be done by narrowing
down our selection. With a smaller
range we can stock in greater depth

("NNE big advantage you have dear
would like to
N./reader, which
stress, is that you are dealing almost
exclusively with people who are enI

of EVERYDAY
ELECTRONICS are dedicated to giving
thusiasts.

The

staff

you the best, and right the way down
the chain to the humble retailer like
myself, because we are extremely
interested in our subject we want you
to be also.

Obviously the most useful way we

can do this is to give you good service.
In case a cynically minded reader
suggests we do it for money, I would
assure him there are many easier ways
available. In addition none of the firms

you buy your supplies from are very
big, which means that any grumble is
dealt with at the top, as it should be.
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In my own case always insist on
am
dealing with any dissatisfaction.
pleased to report that not much of my
time is taken up in this way. I even go
further, demand that all orders that
are incomplete be brought to me. I then
go through them to see if can offer a
reasonable substitute. There is usually
plenty of scope here.
For example if we are out of a
I

I

I

I

particular value of resistor in 8 watt,

one can send a k watt, or if the customer
wants a capacitor we may not have it in
10 volts but we have it in 16 volts.

What is less obvious, is that a single
pole double throw toggle switch could
be replaced by a double pole, double
throw. In fact you will probably have
worked out for yourself that the latter
could be used to replace all of them

and the chance of running out of stock
will be much less.
It would be nice if all the component

retailers got together and stated the
items they were going to concentrate
on. It would mean that you would have
to purchase from more than one
source but have said previously that
I

you may have to deal with about four
suppliers to be completely covered.
I know in the past, we have erred in
giving customers too large a choice. To

quote, we were offering electrolytic
capacitors in the following voltages:
2-5V 6-4V 10V I6V when obviously the
16V one would have covered the lot.
I

often wonder, is it correct to offer a
choice of 10 different colours, when
probably the customer would be just as
happy

if we repeated Henry Fords'

dictum, "you can have any colour you
like as long as it's black."
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VAT Calculation
As we are still cursed with multi -rate

VAT and some shops are still advertising exclusive prices, there is often a
need to convert exclusive to inclusive,
at one rate or another. How odd that

no-one made any effort to tell the
public that the original Budget reduction (25 per cent to 12+ per cent)

was actually an overall ten per cent cut

on retail prices, and was thus a very
easy calcutation if you knew how.
In
fact most exclusive -to -inclusive
and vice versa calculations can be made

with an equally simple single step, if

you know how. To convert a VAT exclusive price to a VAT -inclusive
price, all you do is multiply the exclu-

sive price by the VAT rate with the
digit ahead of the decimal point. It
may sound complicated, but actually
I

it's dead easy.

To get a price including 8 per cent
VAT, you simply multiply the exclusive

By ADRIAN HOPE

price by 1.08, and to get a price including 12+ per cent you multiply by
1.125, and so on. Even more convenient,

the formula works in reverse. So, to
get an exclusive price you divide the
inclusive price by 1.08, or 1.125 and so
on. I find it somewhat odd that official-

HAVE you ever wondered how it is
that schools can receive television
programmes without a roof aerial?

In the London area, 500 miles of

coaxial cable were laid underground by

the Post Office ten years ago. One
object was to provide good TV reception for all ILEA schools without the

need to erect aerials. Another was to
enable those schools to receive closed

circuit broadcasts originating from an

educational TV studio at Battersea.
This

coaxial cable can carry nine
seperate TV channels (BBC I BBC2,
ITV and several special ILEA prog,

rammes) to every educational establish-

ment in the London area, and the
school sets each have a tuner with
switching between nine channels.

Standard
The sets are unusual in that, although
they operate on 625 -line standard, they
can accept only v.h.f. (rather than u.h.f.)

signals. This is because it is easier to

distribute television signals on v.h.f.
frequencies rather than u.h.f., there

being more loss of signal in a cable the
higher the frequency it carries. Even so,
the Post Office have to provide under-

ground repeater amplifiers every mile
along the main route and every half
mile along the spur routes which use
thinner cable. As the channel spacing on

the educational distribution network
differs from that adopted for normal
broadcasting, the TV sets you find in
schools are usable only in schools.

Although it comes as a surprise to
some schools this is why an ordinary,
off -the -shelf video recorder (videocassette or reel-to-reel) intended for

domestic use will almost certainly not
work if plugged straight into a school
TV set.
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dom has never let the public into this

simple secret-or wasn't

Colour

when they told us?

1

listening

Although all the ILEA distribution
network to schools is colour -capable
and the BBC and the ITV stations are
piped down the line in colour, very few
schools have colour sets. There was a
plan a few years ago to start replacing
old

monochrome

sets

in

London

schools with colour sets, and the Post
Office have been updating the distribution network with improved colour

Space Junk
Here's a final unrelated thought for
the month. It is topical and fashionable

to bemoan the amount of valuable
waste that we throw away, usually
because it is too expensive to repair or
reclaim. But the ultimate in waste must

be the I+ million dollars' worth of

quality in mind. But with money for
education so short, all hope of intro-

electronic, mechanical and photographic hardware that I understand the

gone, at least for the foreseeable future.

cheaper to junk it than bring it back

ducing colour sets to schools is now

There is even talk of axing the distri-

bution network for London schools.

USA left on the moon because it was
home again with the astronauts.

This would surely be madness, because,
apart from anything else, it would

involve every school in the London

area in the need to expensively erect an
aerial to receive off -air signals in u.h.f.

They would then have to convert the
signals to v.h.f. for feeding to the
school TV which, of course, can only
work with v.h.f.

Let's hope that no decisions are

taken over this by politicians who don't

understand the technology involved
and end up spending more money than
axing the system saves!

Anyone using a London school TV
set may wonder why and how educational TV programmes are sometimes

interrupted by the sound of airline
pilots talking to ground control. It's
one of the disadvantages of using a v.h.f.

distribution network. Some of the
channels operate on exactly the same
as
the very powerful
transmitters installed in modern airliners. If one is approaching London
Airport only a thousand feet above a
TV set tuned to the same frequency,
breakthrough is virtually inevitable.
frequencies

" Of course I can't cook like your mother

used to-I haven't got the electronic
devices her husband made for her!"
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quality some 100,000 picture
elements would need to be
transmitted and, to obviate

flicker, at a rate of more than 20

times a second. A mechanical

system relying on spinning discs
or drums would be expensive to
build and extremely difficult to
synchronize at such operating
speeds.
The famous

British

experi-

menter A. A. Campbell -Swinton
had foreseen all this and had
suggested that electronic scanning tubes would be the answer

as early as 1908 but it was not
until

Dr

Vladimir

Zworykin

invented the iconoscope in 1928
that electronic scanning and the
all -electric TV system became a
practical possibility. From then
on TV developed at remarkable
speed.

The first public regular high -

definition TV service in the world

was transmitted by the BBC in
1936 from Alexandra Palace in
North London. In the same year

Electronics
TV CAPITAL EQUIPMENT

place that we hardly give a

thought to the fact that it is a

comparatively recent invention,
much newer, for example, than
the automobile which equally had
a profound effect on our life-style.

Of course imaginative people
had dreamed about it long before
it became a practical system.
still -pictures

transmitters might be used as

EARLY SYSTEMS

TELEVISION today is SO COMMOII-

Transmitting

by Peter Verwig

Although

the early systems
using mechanical scanning with
either the Nipkow disc or mirror -

drums showed considerable ingenuity it soon became obvious
that an all -electric system would

be the ultimate

RCA in the United States started
experimental transmissions from
the Empire State Building in New
York and television was here to
stay. Except, that is, for the wartime years when all stations
closed down because the TV

solution. The

theoreticians had already worked

out that for reasonable picture

"homing"
bombers.

beacons

by

enemy

FREQUENCY

It was not only the problem of
the camera tube and the picture
tube in receivers that delayed
high -definition TV for so long.
Because of the wide bandwidths
required to carry all the picture

by

electric telegraph was not too
difficult. An elementary system
was being worked on in France
as early as the 1860s although the

first practical system was not to
be demonstrated before 1904.
The invention of the selenium

cell in 1873 provided the means
of defining light and shadow in

terms of electrical current and

the famous scanning disc invented
by Paul Nipkow in 1884 provided
the basic elements of a crude low-

definition television system. But

it was not until 1925 that the
British pioneer John L. Baird

made his first public demonstra-

tion in Britain and in the same
year

Charles

Jenkins demon-

strated a similar system in the
USA.
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CCTV in action. Six camera channels monitor the road traffic
through the Dartford Tunnel.
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Mini -Mobile OB van introduced by Marconi last year. Note the

Marconi Telecine equipment nearing readiness for export

cameraman with his hand-held portable camera protruding
through the vehicle roof.

information plus the synchroniz-

ing signals, it was necessary to
transmit and receive on v.h.f. and

this part of the frequency spec-

trum had been virtually unexplored. So not only did electrooptics need developing but transmitting and receiving valves

which would work at v.h.f. with
acceptable efficiency. In fact the

provide the viewer with
and
programmes
alternative
ITA's first transmissions were put
out to London area in September
to

missiles and bombs. These are

In the past 20 years TV
development has been spectacular

from the target area and are

with

radar development, then in its

casts via earth satellites, and the

experimental period, and a lot of
the technological advances made
in the crash research programmes
on radar during the war were to
enhance new TV developments
when services resumed after the

imminence

entertainment only coming after
some 30 years with the BBC, for
example, not being formed until
1926, TV started life as a system
for entertainment and only later
found application in other areas.
The BBC re -started the TV
service on June 7, 1946, using the
pre-war equipment and a second
station serving the Midlands
started transmission on December
17, 1949. The North was next to
be served by Holme Moss which
came into service on October 12,
1951. Thereafter, the programme
went smartly ahead to give complete coverage of the United
Kingdom.

On June 6, 1954, international
viewing became possible through

the Eurovision network and a

later the Independent
Television Authority was formed
Everyday Electronics, April 1977
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to be resolved with
ambient lighting no

DEVELOPMENT

and antennas, enormously helped

An interesting point to note is

natural

brighter than starlight. Military
aircraft are flying today armed

'with nation-wide coverage now

whereas with radio the early
development was for professional
communications with broadcast

pictures

1955.

early TV work on developing
v.h.f. and u.h.f. valves, circuits

war.

applications which enable bright

in

colour,

Eurovision

supple-

mented by intercontinental broadof

new

types

of

service via TV such as informa-

tion on demand through CEEFAX

and ORACLE. And TV is no
longer confined to the techno-

logically developed nations. You
find it today in all the great subcontinents and even in the poorer
areas of the world.

When I started preparing this

report I thought of heading it

Television Broadcasting. By this
I meant not the receivers in your
home which belong to that broad
category of products we call consumer electronics, but the professional end meaning TV cameras,
studio equipment, transmitters

and antennas. But this sector is
only half of the professional TV
sector.
APPLICATIONS

TV may have started as an
entertainment but its value has

now been recognised in dozens of
other ways. Most of us have seen

dosed -circuit television at main
railway stations, at airports, on

motorways and as security devices
in shops.
Less well known are the
remarkable developments in low light TV as used in military

TV -equipped

stand-off

released in safety well

away

guided to their target by a built-in
TV camera and transmitter in the
nose, the aircraft crew observing
the progress of the bomb on their
airborne TV receiver.

The effect is just as if you,

yourself, were in the bomb guiding it to its destination, the target
approaching at what seems higher

and higher speed and growing

larger

and

larger

until

the

moment of impact when the

picture suddenly goes blank.
One such system is Martel,
an Anglo-French development
with the TV guidance and command system engineered by
Marconi Elliott Avionic Systems.
Performance figures are secret
but informed guesses estimate

the range of the Martel missile
at about 40 miles although this
would depend on the height of
release from the parent aircraft.
If this figure is anywhere near
accurate it means that the
missile can be released, say, 20
miles away from the target and
be directed from the TV screen

by the missile operator while the
aircraft is already on its way
home.

An American TV -guided mis-

sile, the Condor, made a direct

hit on a ship target at a range
of nearly 40 miles from the
parent aircraft during trials in

1971. Both Martel and Condor
are now deployed with the armed
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services of
countries.

their

respective

We might also mention in

passing

that TV

is

used

in

medicine, in all sorts of hostile

environments

such

as

atomic

power stations and the bottom of

the ocean, and in hundreds of

industrial applications. This is

why I broadened the title of the
article to
Equipment.

Television

Capital

COMPANIES

It can thus be seen that TV

is today a lot more than Angela

Rippon, or Poldark, Panorama or
Kojak. It is true that today's professional TV engineer may have
some connection with these programmes by working in the BBC
engineering department or with
the Independent channel equiva-

lents by working for the IBA,
but these jobs are only a fraction

of the total. At the user end the

TV engineer might equally work

in a hospital or with an underwater salvage firm or with a
security company.

At the manufacturing end the
engineer is likely to be in the TV
division of one of the major companies such as Pye TVT, Marconi,
or EMI, all with considerable

business in TV equipment supply,
or with a smaller specialist equip-

ment company such as Crow of
Reading or

TV specialist in a Ministry R & D
establishment or in the Services.
SPECIALISING

TV engineering is a good career
because it embraces so many

different engineering disciplines.
Once you have found employment
and have some fundamental
training behind you it is possible
to specialise. I have met people

who have spent upwards of 20
years solely on successive designs
of TV cameras. Others might wish
to specialise in other areas which

interest them, perhaps TV transmitters or mixing consoles or
telecine equipment.
Some

super -specialists

have

even narrower interests, perhaps

concentrating only on the
important electro-optics

allor in

such delicate subjects as video
recording heads. The fact is that
there is room for everybody who
has his wits about him (or her)
and who is willing to learn and

to make a contribution. In the

factory

environment

Marconi Mark VIII colour cameras in final assembly at Chelmsford.
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or with

Prowest,

Ampex who specialise in professional video recorders. Or as a

there

is

nearly always a demand for test
engineers and for those who like
knocking around the world and
seeing how the other half lives
there are opportunities to travel
as installation and commissioning
engineers.
In fact a willingness to travel is

almost a necessity nowadays. If
you join a TV manufacturing
company as an apprentice or
trainee it is quite likely that at
a late stage in your training pro-

gramme you will do a stint on

commissioning equipment on site.
if you are eventually
destined for the R and D
Even

laboratories such outside experience in the field is invaluable in
revealing the real -life problems

that need to be faced. What

worked

quite well in the
temperate conditions in the UK
may not do so well in the high

temperatures and humidity of the
tropics or survive the salt -spray

of the marine environment. Of
course all export equipment is
built to withstand such hazards
and are tested in environmental
chambers at home, but it is hard
to appreciate the working conditions, for example, an outside
broadcast van and its equipment
has to cope with until you've
actually experienced it.

Final check-out of a Marconi v.h.f. TV transmitter,
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MARKET

doing well overseas is because

First the bad news. The home
market for TV broadcast equipment is stagnant. Very little business is being done because (a),
the nation is virtually saturated
with transmitters and studios.
The great build-up is virtually
over, including the transition to
colour, which leaves only a replacement market and it's a fair

tion in the UK with 94 per cent
of all households equipped with

bet that the manufacturers are
wishing now that they hadn't
built such long-lasting equipment.

although we have reached satura-

TV (each on average used 21

hours a week!) there are dozens

other countries who have
hardly yet started on monchrome
systems, let alone got around to
colour. So there is still plenty of
business about provided the
British product remains competi-

they, too, made the change. More
recently further TV contracts
came from Nigeria and the equipment is to be air -freighted there
later this year.

of

tive in the world market.
What's

more,

the

larger

And (b), even if most of the
equipment was falling to pieces
(which happily it isn't) the BBC
and IBA are not by any means
flush with cash in these hard

British companies supply complete turnkey projects. This is
virtually the complete package

times.

the first brick, equipping the
studios and right through to

Now for the good news. TV

Jordan and the Lebanon when

from surveying a country or territory to decide on location of

transmitters and aerials, laying

SUBSYSTEMS

As well as complete systems,
British

companies supply

sub-

systems and individual pieces of
equipment. Crow, for example, is

doing very well with the Berkshire colour receiver/monitor now

selling by the thousand at £850

each. You can see from the price

that professional quality equipment is of a different standard to
that found in the home.

Marconi enjoys a big export

awful

orders worth over £5 million for

vision

trade with telecine equipment
and TV cameras, both monochrome and colour. The Marconi
telecine won the Queen's Award
for technology last year and
orders are now well in excess of
£5 million and the Mk VIII colour
camera is used by broadcast
authorities all round the world including China, the Soviet Union
and the U.S.A. The new portable
version for TV news action shots
and interviews is another winner.
Thus, we see television engineering as still an expanding field of

have a deservedly fine reputation
for TV engineering and a present
currency 'exchange rate which
makes our exports attractive.

Many countries are in the process of changing to colour equip-

Those entering this exciting
activity as young people today

broadcast equipment exports are
doing very nicely. Among the

reasons for this is that no other
country in the world has such
long experience in the game as

the British. The technical quality
of British TV equipment is in the
world leadership class. Those
reared only on British TV should

getting the first programmes on
the air. Such contracts go down

to the last detail such as provisioning of spares and supplying
emergency generator sets in case
of power supply failure.

give themselves a treat and see

This is the sort of service that
won Pye TVT an £8 million contract in the great complex of over

and here I'm talking of picture
quality, not programme content

also in on the same deal with

what passes for TV in New York
although

that's

pretty

there, too. In short, the British

OVERSEAS

Another reason why we are

3,000 islands forming the Indonesian archipelago. Marconi was
both sound radio
equipment.

and

ment. Egypt's changeover to
colour, for example, brought
another £4 million worth of

orders to Marconi as a follow on
to other substantial orders from

enterprise with a secure future.

will see further startling developments. TV transmission through
fibre -optics, domestic coverage by
satellites, seven stereoscopic 3-D
II
pictures, perhaps.

JACIt PLUG lk FAMILY...
I'VE BEEN THINKING-MAYBE I ALLOWED JUST A
LITTLE TOO LONG A DELAY BETWEEN WIPER
SWEEPS WHEN I CONSTRUCTED...
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Physics
is FUN!
A PUPIL was walking with his tutor
PA in a garden. "What is happening,
Grasshopper?" the old man asked.
"The temple bell is ringing, master,"
replied the young man.

The old man did his proverbial nut.

"You are ignoring a long string of
miracles" he shouted. Indeed he was,
from the effect of gravity on the bell,
kinetic energy, the impact of the

clapper causing the bell to vibrate,
and so on, all the way to the transmutation of tiny electrical signals to
the brain into knowledge that it was
the temple bell ringing and not some
other bell. A great string of miracles;
an exciting string of miracles, that it
behoves us not to ignore.

By DERRICK DAMES

the cowboy puts his ear to the ground,
thus hearing hooves sooner.

EXPERIMENTS
A fascinating series of simple experiments may be conducted as shown in
Fig. I. Take a piece of hard thin string

about 2 or 3 feet long and tie the
middle of it round a spoon. Wrap
the ends once or twice round the
forefingers and put the forefingers

into the ears. Bend forwards so that
the spoon swings freely and allow it
to strike the table edge. The spoon
will sound like a gong. Any number of
other objects may be substituted for
the spoon and you will soon get an
instinct for the type of thing that will
vibrate.
Similar but softer sensations can be
heard with the string held in the teeth,

while the sound can be heard very
loudly if the vibratihg object is held

directly between the teeth. Some
kinds of deafness can be by-passed in
this way, giving rise to the science of

2. The construction of a Kaffir

Fig.

Piano.

the chromatic scale-or any other
arrangement desired. In use the
wooden part is held between the
teeth, leaving the fingers of both hands

free to pluck the reeds. The writer
has observed Africans playing such an
instrument on numerous occasions
and has no doubt that much pleasure
is to be obtained from one.
The string telephone is another
well-known instance of the trans-

mission of sound along a solid object
but pose the question, is it capable
of transmitting intelligible speech?
I

(Fig. 3).

dentophonics.

I

ask because although sounds

TAUT STRING...,

CAN

CAN

Fig. 3. Arrangement of a string telephone.

Ft I. Simple experiment with sound.
produced by vibrations,
easily observable when a cymbal is
struck: ,Even a pin firmly held in a
Sound

is

piece of wood will give off a very

high-pitched sound, while strips of
tin or phosphor -bronze wire will
sound louder. The vibrations of the
metal cause the air around to vibrate
thus being transmitted to the ear.

Solids and liquids however will trans-

mit sound far better than does air
and we've all
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seen

films in which

KAFFIR
A versatile and genuine musical
instrument that used to be known as
the Kaffir Piano is commonly seen in
use in Africa, combining dentophonics
and vibrating metal reeds. It is very
easily made and has the overwhelming,

advantage that only the player can
hear it! See Fig. 2.
The base is a piece of hard wood

smoothed and polished and is of a
size to fit easily and comfortably, in
the mouth. Strips of springy metal
of various lengths are tacked to it and
then trimmed with scissors to achieve

can

certainly

received,

be

personally

transmitted
I

and

never
understanding
have

been
successful
in
speech. I begin to suspect

that there

might be an element of the Indian
rope trick about it, or that the speech
heard has been transmitted through
the air. Anyway, I would be interested
to hear of successful experiments
under test conditions.

The velocity of sound in air is easy
to remember -333 metres per second,
although barometric pressure has an
effect.
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angles before soldering to fit
snugly down the sides of the

is based on an old game

one or both sides of a central

played with no preparation or

played at any time without the

each other, and to play it at a

lamps and along the surface of
the lid to go into the tag strips
from the inside as indicated in

the hands only.

be soldered from the middle of

THIS
for two players which can be

box. This enables the game to be

equipment, but it allows the maxi-

players having to stand and face

mum of gamesmanship, "guess ability" or E.S.P.
The basic idea is that PAPER

faster rate than is possible with

wraps
SCISSORS,

STONE,

and

blunts

STONE

SCISSORS

COS

PAPER; these are represented by
simultaneously
players
both

offering a hand as a clenched
fist-STONE, OT an open palm-

PAPER, or with fingers in a V-sign
-SCISSORS. One will win over the

other, or it will be a draw.
Although there is some satisfaction in playing the game
physically, it can be inconvenient

or impossible to do so, and in

any case it is essentially a contest
of minds.

The device described here is
the application of this old principle to circuitry so that, instead

of making hand signs, each player
presses one of three switches
on his hand-held control. The

result of the players "conflict"
will be shown by a lit lamp on

CIRCUIT DESCRIPTION

The circuit diagram of the
Scissors, Stone, Paper Game is

shown in Fig. 1 and is seen to be
a simple switching arrangement
with diodes used to steer to produce the required results.
The wiring has been designed

Fig. 2. All the tag strips can then

the strips away from the wires.
The prototype used 6 -core
screened cable (about one metre
or so) to connect the players

boxes to the display box. The
screening braid is used as the
seventh conductor between the
boxes. Begin by cutting the leads
to their respective differing

so that the indicator lamps will

light on the winning players side
according to the above statements. In the event of the same

name button being pressed by

each player, a lamp will light on
each side of the display box (this
is accomplished by the steering
diodes).

FOR

GUIDANCE
ONLY

0.0

ESTIMATED COST
OF COMPONENTS

excluding VAT.

CONSTRUCTION

The lid of the display box (of

any convenient size and material)

is first drilled or cut to take the

six lampholders-three at each

£6.60

These can be of three
colours, but it is not essential because the bulbs positions indicate
what they represent. They should
preferably be low voltage types.
Six -way miniature tag strip
is fixed to the lid between them,
and the connections are made as
detailed in Fig. 2.
A neat job is possible when the
end.

wires are cut and bent at right

CISSORS

ToriEPAPER
GAME
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By A.W.G188S
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S1

L P1

IPAPER)

L P4 'GREEN!

IREDI

1

S4

'STONE!
D1

D3

IN914

1N914

ce(
S2
1

ISTONEI

LP2

(GREEN)

L P5 'YELLOW!

S5

[SCISSORS'

02
1N914

cre
S3

1

PLAYER 'A;
CONTROL BOX

I

LP6 'RED'

'SCISSORS!

LP3 ELLovv
DISPLAY

S6

o'fr IPAPERI
"1

PLAYER 'B'
CONTROL BOX

B1 9V

Fig. I. The circuit diagram of the Scissors -Stone -Paper Game.

lengths so that they fit along the
edge of the box. Attach the
battery clip to the screening from
each lead and cover the joint with
insulating tape.
Next the diodes should be

soldered as shown in Fig. 2-

again these are best bent at right
angles where necessary to fit
before being soldered to the tags.
In the prototype the diode leads
were insulated.

The sides of the display box

can then be cut at the top to

allow the leads to pass under the

lid when it is screwed down.

There should be enough space in
the box to comfortably accommodate the PP3 type battery.

The hand controls need be

only as wide and deep sufficient

to take three double pole
switches. In this case the switches
can be positioned in the box
itself.

Where the material is thick it
may be necessary to shave the
edges of the holes to allow the

Components

ms)

DI to D3

1N914 or similar (3 off)

Lamps

LPI to LP6

12 volt 0.1 amp Lilliput screw types (6 off)

Switches

SI to 56

double pole push -to -make release -to -break (6 off)

Miscellaneous
81
9 volt type PP3
Tagboard miniature 6 -way; 6 -core screened cable (about 2 metres); battery
clip to suit; square head, indicator lamp holders with coloured lenses (6 off);
plastic cases size 110 x 60 x 30mm (3 off).

screwed down lid. (Alternatively,

a hole can be drilled in the box
and the wire pulled through before work is started-a grommet

will keep the lead in place).
The switch buttons tops can be

chosen to correspond with the
lamp colours if required or the
names of the switches can be

printed/typed

on.

Wiring

up

details within the player boxes
are given in Fig. 2.

necessary on the prototype.
The double pole switches will

PLAYING THE GAME
No lamp lights until

have four lugs. (Where they are
of a different type to that shown,
the respective terminals can be
found by using a loose battery
and bulb).

A notch is cut at the edge of
the box to allow the lead to be
passed through the front of the

box but held in place by the
184

Shop
Tab(

Diodes

cap to be screwed down far
enough for the buttons to be
depressed fully. This was found

see

IV

slim

the buttons as quickly as they
like

without regard

to their

significance, and they can play
the "best of five" or the first one
to get, say, ten wins. Adults can
play more slowly trying to anticipate the other's reaction. Usually,
one player somehow obtains
dominance over the other at

different times. As well as the
previous games, adults can see
which player gains three consecu-

two

buttons are pressed, but if more
than one button is pressed on
one or both sides, then two lights
will show on one side indicating
a "cheat". The controls are held
cupped in the hands so that both
thumbs can be used and without
the other seeing which button is
pressed.

The game will suit all ages and
moods. Children can simply press

tive wins. A game is drawn say
after three consecutive draws.
Further rules can increase the

sophistication, such as barring the

use of the same button for more
than twice consecutively, or

awarding an extra point for a

sequence such as the second
PAPER (say red) light, on the

opposite side.
1:1
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SCISSORSSTONEPAPER GAME
PLAYER A

//////////w/./////////m/mmy,/,'
Fig. 2. Complete wiring up
details in and between
the three boxes.

L.....

BATTERY -ye

TAGBOARD

LP4

LPS

LP6

rzw//////////7/

BATTERY +ve

REENING BRAID

1111
VIEWED FROM UNDERSIDE

(

SCISSORS

PLAYER B

O
O
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THE BAC "Rapier" low-level
anti-aircraft missile system
was in the news recently as

having been re -ordered by Iran.
In service with the British Army,
the RAF and the forces of other
countries it is the most successful

weapon of its type. Unlike the
Franco-German "Roland" which
uses a proximity fuse, a Rapier
missile is

designed to score a

direct hit.
When you think of the fleeting
chance offered by a modern, small
fighter -type aircraft crossing at

the speed of sound about a mile
away, the fact that Rapier con-

stantly scores a very high percentage of hits, borders on the

miraculous. Add that the operator
is usually a young soldier of unflappable demeanour but no
special qualifications and one is
even more impressed. How does
it work?
BASICS

Though the new order calls for
a self-contained tracked vehicle

RAPIER
MISSILE
SYSTEM
From target search through
its destruction.
By G.A.G. Brooke
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with which the two parts of the
are integrated, the
standard Rapier consists of a
Launcher (incorporating a
generator) towed by a Land
system

Rover, in which is carried the
Tracker. To deploy the system
the Launcher is detached from
the Land Rover, which, after
depositing the Tracker about 30
metres away, moves off to hide.
Launcher, Tracker and generator

are then connected by cabling.

Four missiles are mounted on the
Launcher in the top of which is a
search radar aerial. There is also
a computer and a missile control
(command) radio transmitter

with a dish aerial mounted in
front. The Tracker consists of an

optical sight, a TV camera and
control facilities.

On being brought into action

the radar carries out a normal

360 degree search. When a target
is detected it is automatically

interrogated by IFF (Identifica-

tion Friend or Foe) and the radar
ceases to respond to information
from any other sector. If a

friendly reply is received full
surveillance is resumed, but if

not, an alarm is initiated. This

alerts the operator and also slews
the optical Tracker head onto
the bearing indicated. The

Tracker's bearing is transmitted

to the Launcher turntable, on

which the missiles and their com-

mand radio aerial are mounted,
and the turntable follows this
bearing.

The operator, whose optical
sight will be already on the target
for bearing searches for and
locates it in elevation. He then
switches to the "track" mode

which stops the radar control of
the Tracker bearing, leaving the
optical tracking of the target
under his full control. It also
causes the missile launcher arms
(hitherto immobile in elevation)
to elevate as necessary,

While the operator keeps dead
on target, the computer, which is
being fed with information from
both the radar and the Tracker's
sight, assesses whether or not the
target is engageable and informs

the operator. If the computer's
answer is yes it lights an IN
COVER indication lamp in the
operator's field of view and he
can then press the FIRE button

Limited) and let us now go back
over the sequence of events, with
particular emphasis on these two

when he wishes.

RADAR

On being launched the missile

receives an initial correcton which

directs it into the field of view of
the Tracker's vidicon camera.

Flares in the tail of the missile

are picked up by the camera
which is mounted as one with the

optical sight. The camera then
measures the amount by which

the missile is off the line of sight

(the error) and transmits this to

the computer. The necessary cor-

rections are formulated by the

computer and transmitted by the
command radio transmitter to a
guidance receiver in the missile.

Thus the missile is made to fly
as near as possible along the
operator's line of sight.

In this article we are particu-

larly concerned with the surveillance radar and command
transmitter elements (designed
and manufactured by Decca Radar

aspects.

The computer in the Launcher,

in order to work out whether a

detected target is (or will soon be)
engageable by the missile system,
needs more radar information
than can be supplied by a standard

pulse radar of the type described
in the January 1975 issue (How
Radar Works). In particular it
needs the ability to detect moving
low-level targets in heavy ground
clutter. This require's a radar
with the facility of extracting
target velocity.

The Doppler principle is best

explained by the train whistle

train is
approaching a stationary listener
the note rises due to the fact that
analogy.

When

the

returning from moving objects.
When an aircraft is circling at
constant range there will be no
change

of

frequency

(i.e.

no

Doppler shift) but as soon as it
closes or retires a change occurs
and can be translated into radial
velocity by comparison with the
outgoing frequency (crystal controlled to ensure consistency).

Radial velocity of the target can
be obtained from the amount of
Doppler frequency shift, and the
direction of travel (i.e. approaching or receding )from the polarity
of the Doppler frequency shift.

In the Rapier radar a solid

state drive unit is used to provide
the transmitter drive, the first and
second local oscillator signals and
the clock pulse for r.f. generating

range gates. As the transmitter

drive and the first local oscillator
signals are derived from the same
are
they
oscillator
crystal

sound wave has 'less distance to

coherent (i.e. spaced apart by a
constant frequency) any variation occurring equally to both.
Any Doppler shift of frequency
due to a moving target) can

travel than the preceding one.

vary about the

wave to arrive at the listener a
little earlier than would have
been the case if it has been

hertz.

the distance between the sound

source and the listener is decreas-

ing and hence each successive

This causes each individual sound

emitted from a stationary source.
The shortened interval between

the sound waves arriving at the

listener results in the reception of

a higher tone than that emitted.
Conversely, when the train has
passed, the increasing distance
results in a lengthened interval
between sound waves and the
listener hears a lower tone than
that emitted. Hence a prolonged
whistle sounds like a wail that

rises and then falls.
Precisely the same occurs with
the radio frequency of echoes

i.f. centre frequency by up to a few thousand

RANGE

For the measurement of range
there is a range gate generator in
the receiver, producing a number
of continuous range gate pulses

(i.e. the end of the first pulse is

synchronous with the start of the
second and so on, all being com-

pleted well within the interval

between transmitter pulses).
Considering the first range gate
pulse, its timing and duration are
such that echo signals returning
from targets between about 1 km

and 2 km distant are allowed
through the first range channel,

Shows the Rapier System in operation: the Tracker is shown

in the foreground and the Launcher in the background

The end result of a successful missile launch-a direct hit.

containing four missiles.

that is, reach the rest of the
receiver. Similarly, the next range

gate pulse passes echoes from
2 to 3 km through the second
range channel and so on.

The result is that an echo from
a certain range channel generates
a signal representing that range,
the information being passed to

the computer as target range.
The measurement is imprecise
but very accurate range is not
required in the Rapier system.

Radial velocity is obtained by

comparing the echo frequency

with the emission frequency on
the Doppler principle described.
Rapier

operator

is

not

interested in stationary targets
(those without any change of

frequency) and these are rejected
by a clutter filter tuned to second
i.f. centre frequency. Signals from
moving targets, which pass

through the filter in any range

channel, are
amplified and
applied to a bank of ten
frequency -conscious filters. Each

one covers a band of frequencies
corresponding to a 50 metre per
second range of radial velocities.
first
covers from
The

velocity channel
about 37 micro-

seconds to 87 microseconds, the

next from 87 to 137 microseconds
and so on, in much the same way
as the range channels cover
discrete sections of the total

range coverage. The presence of

an output from any particular

velocity channel, in the relevant
range channel, indicates target
velocity and this information is
fed to the computer.
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tioned that the presence of sidebands in the Doppler receiver
results in an ambiguity which can

cause a slow approaching target
to appear as a fast receding one,
and vice versa. This ambiguity
is resolved in the computer.

BEARING MEASUREMENT

Bearing (or azimuth) measurement is a combined operation on

the part

RADIAL VELOCITY

The

In the context of velocity
information, it should be men-

an azimuth pulse
generator (situated in the radar
of

head),
the
Doppler
radar
receiver and a digital counter and

store in the Tracker. The aerial
beamwidth is 8 degrees and it is
necessary to ascertain the bearing of the aerial (relative to the
fore and aft line of the Launcher)

when the target is in the centre
of the beam.

There is an optical system in

the pulse generator comprising a
lamp, lens, and a disc which
revolves between these and photo

electric cells. The disc has two

concentric tracks, one of which is

half clear and half blank, and

generated in the Doppler receiver
which causes the counter to stop
counting and transfer its contents to the store. But the bearing

at this moment is

that of the

leading edge of the beam, not its
centre, and to obtain the latter it
is necessary to add half the beam width.

This is done by feeding pulses
at half azimuth pulse frequency
(i.e. half -speed pulse) from the

Doppler receiver into the Tracker
store for the whole of the duration

of the target width pulse. The

resultant final count then equals
aerial bearing at target start plus
half the beamwidth, which is the
same as when the target is at
the centre of the beam.

So we now have the ability to
assess a target's range, bearing
and radial velocity. The bearing
data is used (in the SEARCH
mode) to turn the Tracker head
and the Launcher onto the target

bearing when a radar alarm is
raised. The range and velocity
data are

used

together with

information from the Tracker,
during coverage computation.
This takes place between the time

the other divided into 2048
porforations. The disc is driven
by the gearbox of the aerial which

when the operator switches from
SEARCH to TRACK and when

follows that the intermittent light
falling on the photoelectric cells

of the computer changes from

revolves at 60 r.p.m., and so it

will be in square waveform of
1Hz and 2048Hz respectively.

Electrical signals of this nature
are passed to the second element
of the combination, a counter.

This uses the 1Hz signal as an

azimuth zero reference. As soon

as the radar detects a moving
target, a target width pulse is

he presses the FIRE button.
When the missile is fired the role

coverage computation to guidance

computation and the TV vidicon
camera then comes into the story.
VIDICON CAMERA

As soon as the missile flare

appears in the camera's field of
vision, the latter informs the com-

puter of the error between the
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flare position and the centre of
the camera's field of view.
Though there is no c.r.t. involved
as with normal TV the principle
is similar but in reverse. Instead

of a picture being built up by a

scanning process, the bright light
from the flare is recorded by

what can be termed a reverse

scanning process which transmits
its findings to the computer.
To convert the vidicon output
into flare -spot position information, it is first necessary to find
the flare spot on the image plate.

During the initial period of an
engagement,

the

television

is

operating in the widefield flare
acquisition mode and a systematic
search is performed over an

area of the image plate which is

slightly larger than the area of
the optical field of vision presented to it.
The search is made by a fine
electron beam which scans the
underside of the vidicon image
plate, and an output from the

vidicon occurs when the electron
beam passes across the flare
image. After flare acquisition

the TV optics change to high
magnification and narrow field.
In order to scan the designated
area of the image plate, the
beam makes 625 horizontal

sweeps across the plate. These
sweeps are said to cover a frame,

and take 10mS to do so. At the
end of each sweep the beam
returns very quickly to a new
starting point on the same side

of the plate from which it started
but slightly displaced perpendicularly from the last starting point.
The displacement is brought
about by the vertical sweep

which takes place at the same

time as the horizontal sweep.
In effect, when the beam ends
its return journey it finds that it
has been slightly deflected from
its original starting point. As

only one vertical sweep is required for the whole series
(frame) of horizontal sweeps

needed to scan the designated

area of the image plate, the

vertical sweep speed is much

slower than the horizontal, and
lasts for 10mS.

AZIMUTH AND ELEVATION

Now, the beam is caused to
sweep across the image plate by
supplying a current, increasing
with time, to the vidicon control
circuits required. For a particular
current magnitude then, the
beam is moved to a defined spot
Everyday Electronics, April 1977

on the image plate. Conversely,

TRANSMITTER AND MISSILE

plied, the position of the beam at

changes

by measuring the current sup-

any instant can be determined.
This feature is made use of in

the television system, for the
length of the horizontal sweep is
made to represent the full ambit
of the TV system in azimuth, and

the vertical sweep the ambit in
elevation. It has been explained

that when the

electron - beam
passes the flare image, the vidicon
tube produces an output.
Considering the azimuth alone,
the vidicon output is used to
switch a sample of the horizontal

sweep current to the azimuth
error channel. As explained, the

magnitude of this current is
indicative of the point reached by

the beam during the horizontal

The command radio transmitter
the characteristics of
the pulses so received in accord-

ance with the code used by the
particular Rapier in question. If
this did not happen an adjacent

Rapier might be affected by mistake. The specially coded pulses
are applied to the modulator
which fires the magnetron, which

in turn changes them into r.f.

pulses for beaming to the missile.

Two aerials are employed for
this. The first is a flared horn

type with wide beam for "gathering" the missile in its early
stages. After allowing a short
time for the latter to settle,
an automatic waveguide changeover switch switches to the
second aerial, a dish with narrow

sweep and is thus directly related
to the azimuth of the flare image.
For elevation, the vidicon output
causes the vertical sweep current

beam.

the elevation error channel. The
magnitude of this current is in-

original yaw and pitch demands,

to be sampled and switched to

dicative of the distance of the
path of the vertical sweep in
progress, from the path of the
in

the
frame, and is thus directly related
to the elevation of the flare image.
The outputs to the error
channels are processed within the
first

horizontal sweep

TV system so that when the flare
image is at a point on the image
plate which is coincident with the
TV optical axis, a zero output is
given in each channel. If the
image is offset from this position

The command signals are received as pulses in the missile,

dGtected, amplified and converted
into voltage analogues of the
and passed eventually to the

guidance assembly. This demands
control solenoid valves regulating

the flow of a hot gas to cylinder
and piston actuators operating
the four control surfaces near the
tail of the missile. Manipulation

of these is the last link in the
chain of operations, the missile
being brought onto the line of

sight of the vidicon camera, and
therefore of the operator.
The missile carries an impact
fuse, and all the operator has to

in a channel, an output is given
with polarity dependant on the

having pressed the FIRE
button, is to keep his sight
exactly on the target. This is

The computer receives `error'
siznals from the vidicon camera

be pressed in any direction to

direction of offset.

which are derived from the flare's

position relative to the line of

sight. Resolving these the com-

puter produces pitch and yaw

demands for the command transmitter to send to the missile.

do,

done with a sensitive joy -stick
control, simply a lever that can
transmit information in the two

modes with an urgency varied by
pressure on the stick. The effect

of a hit is devastating, far more
destructive than a proximity fuse.

Dear reader, disassociate Orchard
Electronics from such clap -trap. "By
return post" means what it says.
Inflation is another matter, we are all

suffering with that one. The clearly
written and accurately calculated order

is a joy to deal with. The only part of
our service we cannot control is the
postal system. According to our records
about a dozen packages have failed to

arrive. Not bad when one considers
that at least half of these went up in
smoke when some goon set fire to the
local Post Office.
Finalily we are proud to be part of the

fastest' developing

Comments about a Retailer
Having just read Counter Intelligence
in

my copy of February EVERYDAY

ELECTRONICS, I would suggest that you

inform Mr. Paul Young of the existence
of Orchard Electronics in particular,
and most component retailers in
general (except, it seems, for the

establishment he orders from) who

postal service has just put its third foot
in the grave.

Orchard are so fast that inflation
does not have a chance to act. Please
ask Mr. Young to try their services or
print a retraction.
S. Phillips,

Chislehurst, Kent

in

the

world today. Proud to be British, the
most advanced nation in electronics

today.
So we suppliers may have problems,

so what, that's what business is all
about. If it were humanly possible we
would deliver in two hours (in fact on
more than one occasion we have even

done that) but 2 months or 2 weeksNO! Electronics should be .a pleasure
not a pain in the neck.

D. M. Trueman
(Orchard Electronics)

have a remarkable service.

They remit your order within a few
hours of receiving it, and the only
reason for an order taking more than
three days to return is either that a
619 stamp was used or the terrible

industry

Thank you for your letter and constructive criticism. As you know I am as
keen about the electronics industry as you.
I think that I should perhaps have made it
clearer in my article that two weeks is not
the norm for the delivery of goods. We do

manage an immediate turn round, or the

same day where a customer has an

have a limited budget, therefore we
have problems in supplying texts for
our students, and components for
building circuits. I would add that a lot

of British Technology is exported to
the Islands but only limited training is
available.

Part of the plan is to expand on this
training, so I would like to appeal to

you and your readers, to help in as
many ways as possible. One very

practical way would be to

receive
unwanted back issues of your magazine
which I feel would be a tremendous

help in the work. Also old or used
texts, would certainly be gratefully

received, and, of course, what we in the

trade call "junk" such as old p.c.b.s,
resistors, diodes, transistors, capacitors
etc.

The students are hard working and

would be grateful for any help in
developing the skills of our industry.
My colleagues and I, some of whom
are directly employed by the Seychelles
government all feel that the possibilities

that exist are excellent. British people
have given political independance to
the Seychelles, we can give them
economic independance by giving as
generously as possible the technical
training that they need.
If anyone would like further information on our school please write
and

I

would be only too willing to

forward it.

Gordon Catto.

Seychelles Technical School, Education

Department, P.O. Box 48, Victoria
Mahe, Seychelles.

account. No, this only occurs on out of
stock items.
Where you hove two unknown variables,

(length of time for supply, and weekly

... and more

demand) and where you are dealing with

What on earth was the writer of
Counter Intelligence (Feb. 1977) thinking of? Having read the article I half

expected customers to crawl in on

their hands and knees apologising for
intruding and begging forgiveness for
having the gaul to come in at all.
Is he trying to kill off the component

business? He writes-"I am always

about 500 to 600 orders a week it

difficult not to be occasionally caught out.
The point that I was trying to make and
failed, that compared to other hobbies our
component retailers do superbly well.

Anyway we can do with lots more en-

thusiasts like yourself in the business, so
keep up the good work, even if it means

criticising yours truly from time to time.
Paul Young,
Surrey

baffled by the customer who phones to

say their order was a fortnight
coming

in
dis-

and they consider it
graceful". The customer is the baffled
one. The order comes in, is checked for
accuracy, is packed and sent out. What
is difficult about that?

Two weeks delay!! a month!! this
guy says two months. Come off it. We
advertise a by return post service and
we mean it. If your goods fail to arrive
in 7 days let us know. The inference

that component suppliers are a lazy
bunch of inefficient layabouts is just not
on.

The magazines spends weeks preparing projects. The customer pays
good money for the magazine. He is
tempted to build a project and by the
time he gets the bits two more issues of

the publication are on his bookshelf.
The writer of Counter Intelligence is
baffled.
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is

Can anybody help?
Your readers will be interested to
know that large sheets of fibreglass can

be obtained extremely cheaply-some-

times even for nothing-from any car
breaker who deals with lorries and
vans,

particularly

ex -GPO

vehicles.

Many of these have fibreglass roofs, etc,

which the average breaker has no use
for and is glad to get rid of.
I
have used this material very
successfully for circuit boards, and with
the aid of a glass -fibre and resin car

repair kit very neat and professional
looking boxes, housings and cabinets
can be constructed with it.

Appeal from abroad
I am writing on behalf of the International

Voluntary. Service

in the
Seychelles. We are part of the British
Volunteer Programme which is a
voluntary organisation with a view to
training technicians etc in the developing countries.
At present the college in which I am

teaching has

a

City and Guilds of

London 235A and 235B Electricians
Course. We are trying to start a Basic
Electronics course, which is (in the

"Electrical Industry") a vital part of
training.
The Islands I should explain have just
received independance, and of course

In common with many other electronic enthusiasts,
have a large
I

collection of integrated circuits etc.
mainly removed from computer and

surplus panels which cannot identify
as I do not know the makers and they
bear totally unfamiliar type letters and
numbers which
cannot find in any
reference book. Consequently they are
completely useless to me.
I

I

Does anyone know how or where I
can obtain identification and data on
these devices? After all, somebody
somewhere must know what they are
and what they do!
Possibly someone might be interested

in starting a "Postal Identification and
Data Service".

Everyday Electronics, April 1977

How about it, some of you boffins?
Possibly some scheme where for a
reasonable fee (say £1?) you undertake

to attempt to identify and supply brief
essential data on up to 10 different
devices-preferably, of course, on a "no

identification-no fee" basis!
Some such service would

be

a

godsend to people like myself, and
should show a good profit to anyone
who cares to operate it.
J.M. Pascoe, B.H.S.P.I.,
Kent.

We shall be pleased to forward any
correspondence to Mr. Pascoe concerning
the points raised in his letter. Please

ensure that the letter to be forwarded is
accompanied by a stamped envelope.

at different levels in electronics.
I was impressed with the Brake Light
Warning Device (Jan. '77)and decided to

build this as my first project.

I

have

however experienced a little difficulty
in buying some of the components,
namely DI (TIL 209) and RI (0.47 ohm
4W, 4 off).
1

I

the exact value quoted in the text (0.14

ohm) but gives a wattage of 4 watts
instead of 2 watts. Is this wattage
acceptable in this project?

The difficulty with the diode (I.e.d.)
was finding one of the correct voltage.
Shops

locally do not seem able to

translate the reference you gave (TIL
209). Please could you tell me where
this component can be purchased or
B. F. Scott

Sittingbourne, Kent.

What's watt
I have just started with electronics as
a hobby and decided that the best way

I

T/L209. Voltage ratings are never quoted.

Any small I.e.d. will be suitable.

did manage to find a 0.56 ohm
resistor but rated at watt. Four of
these resistors wired in parallel gives

possibly state an alternative.

to enjoy my new hobby was to take a
magazine regularly. Having purchased
your magazine was delighted to find
that it contained projects to suit people

0.56 ohm I watt resistors are o.k.provided the physical size of the components is acceptable. We are surprised
you have had difficulty in obtaining the
general purpose light emitting diode

Improvement
On the Transistor Checker in the
February edition of EVERYDAY ELECTRONICS, because of the wiring of the
switch SI , to put it in npn you have to
take it through pnp before you can

test npn transistors. If you rewire the
switch so all the connections which go
to tag I, go to tag 2, and all the connections which go to tag 2, go to tag I.
Thus you do not have to put the switch
in the
to pnp before npn because off is
middle. All the connections which go to
tag 3 stay the same.

read Everyday Electronics every
month and enjoy it very much.
David Stratt (Age 10)
High Wycombe, Bucks.
I

When a resistor wattage

is specified,

it is in most cases the minimum preferred

rating for the job. In your case the four

...For Your Reference
a.c.
a.f.
a.f.c.
a.g.c.
a.m.
BA
cm
d.c.

alternating current
audio frequency
automatic frequency control
automatic gain control
amplitude modulation
British Association (nut and bolt sizes)
centimetre
direct current

d.p.d.t.

double -pole double -throw
electrolytic
extra high tension
electromotive force
field effect transistor
full scale deflection
frequency modulation
gram
high tension
integrated circuit
light emitting diode
light dependent resistor
linear
logarithmic
metre (measurement of length)
millimetre
medium wave

elect.

e.h.t.
e.m.f.
f.e.t.
f.s.d
f.m.
g.

h.t.
i.c.
1.e.d.
1.d.r.

lin.
log.
m

mm
m.w.
npn
pnp

transistor structure
(two types)
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oz
p.i.v.
p.v.c.
r.f.
r.m.s.
s.p.s.t.
s.r.b.p.
s.w.g.
t.r.f.
u.h.f.

v.h.f.
0/0

X

z
dB
F

H
Hz
12

V
p
m

k
M

ounces (avoirdupois)
peak inverse voltage
polyvinyl chloride
radio frequency
root mean square
single -pole single -throw (switch)

synthetic resin bonded paper
standard wire gauge
tuned radio frequency
ultra high frequency
unijunction transistor
very high frequency
per cent
reactance
impedance
ampere (amp)
decibel

farad
henry
hertz (cycles per second)
ohm
volt
watt
pico (± 1,000,000,000,000)
micro (± 1,000,000)
milli (± 1,000)

kilo (x 1,000)
Mega ( x 1,000,000)
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The Extra
ordinal/
Experiment5
of

Profe55
Erne5
Evemure
by anthony John Bassett
WE will not occupy the reader

unnecessarily with any de-

of the joyful
departure of Tom and Maurice

from the Professor's laboratory,
carrying with them impedance
converters which allow connection of extra loudspeakers to an
amplifier without mismatch, and
an Electronic Steady Hand Tester.

Tom and Maurice have been
"roped in" to assist with voluntary charity work, and the interesting technical problems which
crop up ensure that they will be
regular visitors to the Professor's laboratory. One of the ideas

they have left with the Prof. is
for a simple coin -collecting
mechanism which can be connec-

ted to a number of simple but
fascinating electronic amusements.

Meanwhile the ever -enquiring
mind of the Prof.'s young friend

Bob had prompted him along
another channel of thought.

PICK-UPS
"I have been wondering, Prof.,
why there are so many different

kinds of pick-ups for hi-fi, and for
musical instruments. I have come
across crystal, ceramic and mag-

netic pickups and microphones,

and it is quite a puzzle to me
why there should be so many

different kinds. For instance, what
192

are these mysterious crystals
which are used in so many microphones and pick-ups?"
"These are crystals which,

when a changing force is applied
to them in certain directions, produce a changing output of electri-

cal charges on the faces of the
crystal. This electrical change can

be picked up by an electrically
conducting substance such as thin

sheet metal, and taken by wires
to the input of an amplifier.
A large number of chemical

substances produce crystals which
behave in this way, and are

known as piezo-electric crystals.
Each type of crystalline substance
differs in its properties from the

others, so that there is a large

range of substances available for
the purpose of experiments.
One which is very commonly
used is known as Rochelle salt,
and consists of sodium potasium
tartrate. The particular properties
which make it a favourite
material for use in record-player
pick-ups and crystal microphones
are high sensitivity and large
electrical output, low cost and
ease of production. Also it is nonpoisonous and is a safe chemical
substance to experiment with. I
have some in the laboratory
stores".

The Prof. summoned his experimental robot and, using a
strange code, quickly instructed

it to bring some Rochelle salt

from the stores. A few minutes
later, guided by its electronic
brain, a masterpiece of experi-

mental electronic wizardry which
the professor has connected using
microprocessors and other minia-

ture and integrated -circuit type
devices, the robot returned and
carefully presented to the Prof. a
jar labelled 'Sodium Potassium
Tartrate (Rochelle Salt)' and con-

taining a white powder. It also
gave the Professor a small pack-

age, which he unwrapped, and
inside, Bob could see two clear
colourless crystals of Rochelle
salt.

SLICING
"You could experiment with

one of these crystals Bob, by
slicing it up carefully into thin
slices in various directions parallel to the crystal faces, and across
them. But you must take consider-

able care, because three of the

physical properties of Rochelle
salt may cause difficulty; one is

that the crystals are brittle and
must not be subjected to heavy
stress or shock. So the material
must be handled gently to avoid
breakage.

Another property of Rochelle
salt is that it is soluble in water,

and the crystals may easily be
destroyed by water or damaged
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Although the gear worn by today's electronic enthusiasts
may differ somewhat from that sported by our friends in

the photo, conversations similar to that above can be
heard any day of the week in this fair land of ours. Of
course, the subjects under discussion are by no means
limited to musical instruments -they are as varied as
the skill and ingenuity of modern man can devise. The
components incorporated in them are of course even
more varied, and thousands of them are to be found in the
famous Home Radio Components catalogue. No matter
what project you wish to tackle it will pay you to purchase

this superb catalogue and then, for quick and helpful
service, to order your actual components from Home
Radio.
rPlease write your Name and Address in block capitals

The Home Radio Components catalogue has 200 pages filled
with over 5,000 items, well over a thousand of them illustrated
With every catalogue comes a free bargain list showing many
items at such give-away prices that the savings can pay for
the catalogue several times over. The catalogue costs just El
plus 40p for post and packing. Send for one today!

HOME RADIO (Components) LTD. Dept.

HOME RADIO (Components) LTD. Dept EE

234.240 London Road. Motcharn. Sof rey CR4 3840

RED LEDS 10P.
RED LEDS 209 STYLE 0,125"
OR 0.2" DIA. NO CLIP 10p.
TIL209 RED LED & CLIP 12p.
BIG 0,2" RED LED & " 14p*
GREEN OR ORANGE LEDS 29p.
ORP12 540.205777/0CP71 34p0
TRAM PUS

THE GREAT
BRITISH
DISTRIBUTOR

INDUSTRIAL,EDUCATIONAL,TRADE
& EXPORT SUPPLIED,SEND FOR
OUR FREE CATALOGUE LIST SAE
MANUFACTURERS EXCESS STOCKS
PURCHASED.DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up,.

5810 GROVE RD
WI NDSOR,BERKS.
S L4 1 H S.

T EL. 54525

INTEGRATED CIRCUITS
34p.
555 TIMER
90p<
556 2 x 555
703 RF/IF AMP 29p
709 T099 or DIL26p*
35p.
710 DIL14
723 Regulator 44p*
21p0
741 DIL Spin
741 DIL 14pin
31y0
33p0
741 1099
747 DUAL 741
69p.
748 DIL 8 pin
32p.

7805 SV1AregE1,35.

DL704 COM CATH, 0,3" El.
DL747 0.6.JUM80 CA 11.25*
DIGITAL CLOCK IC 51224 140
ZENON STROBE TUBES 14 & 17.

7812 & 7815.141,40.
76013 6W AF
E1.50
AY51224 CLOCK 14 *
54p.
CA3046
ICL8038 Sigen E4
El 0
LM300H
IM301A Dil 8
331).
LM309K 5V reg E2 *
LM30911 T05 can El.
LM318 70Vu6OPA E30

CMOS
4000
4001
4002
4007
4009
4011
4012
4049
4069
4501

14p.
15p.
16p.
16p.
50p.
16p.
17p.
50p.
20p.
26p.

4511E1,65.
4528 El.
4543 E2.
4553 15.

LM380(60745) El
111381 Preamp 12

1M3900 4xOPA 53p.
MC1303 2xPre 12
MC1310 stereoE2
MC1312P SQ E1.70
75p
MC1330

MC1339 Preampa
MFC4000B fW 72p
El
MFC6030
NE536 PETOPA 12.
NE540 or 550 E20
34p.
NE555 TIMER
NE556 2x555 90p0
NE560/1/2/5/6/7E3
SN72741 as 741
74p
9076660 IF
El
5076611 IF
TBA800 5W AP 84 p
TBA810 7W AF 94p
ZN414 Radio 11.19
NEW 1466/69 E4

TTL
7400
7401
7402
7404
7408/10
7413
7440
7441
7442
7447
7470/72
7473/74
7475/36
7486

12p.
13p.
15p.
19p.

18p.
29p*
16p.
71p.
72y.
79p.

27p.
31p0
35p*
35p.

39p.
7490
75p.
7491
7492/93 45p.
7495/96 72p.
74100 61.25*
32p.
74107
74121
29y.
74123
691).
74p.
74141
74145
85p.
74147 12.50*
Thy.
74151
74154 11.40*
74196 E1.500

DIL SOCKETS PROFESSIONAL QUALITY
8p1n,14pin & 16p1n ALL 12p ea
SOLDERCONS 100 49p. 1000 13.91*
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London 9129661

EE., 234-240 tondos Road. Mochdm,CR4 3HD

TOP DISCOUNTS.

BRIGHT DL707 UOM 4.11001 &

rh,.,,

E l'40

111i

SEVEN SEGMENT LED DISPLAYS

Tins

CO UNA,

ADDRESS

PiFITIIPUS
ON EX STOCK ITEMS
NORMALLY 44 HOURS

POST.

NAME

ADD 8% VAT TO PRICES HARKED
ADD 129% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C,W,O.(EXCEPT GOV'T DEPT)
POST & PACKING 20P FOR THE U.K.
BARCLAYCARD & ACCESS BY POST
OR E5 MIN ON TELEPHONE ORDERS,
NEW CATALOGUE LIST FREE S.A.E.
HONEY BACK IF NOT SATISFIED.

New LOW PRICES.
TRANSISTORS AND DIODES
INS BUSH SET Sp ea. TIP31/32 50p.
MATCHING
20p Pr*
TIP31c32c68p.
TIP41/42ea 66p.
AC127/8 176 15p.
TIP41c42c.E1,500
ADI61/162 ea36p0
8p.
TIP2955
69p0
BC107
13p0
TIP3055
65p0
BC107B
8p*
TIS43 KIT 26p
BC108
4p
BC1088 or C 13p.
10914/4148
4p.
BC109
104001/2
9p.
Sp.
BC109B or C I2p.
1N4004
7p.
BC147/8/9
8p
104007
90157/8/9
lip
20706/8
14p.
12p
202646 UJT 40p0
BC167/8/9
16p
202904/5909299*
BC177/8/9
2N2926 ory
7p.
BC182/3/44/110p
203053
17p0
BC212/3/4a/112p
203055 90W 33p.
15p.
BCY70/1/2
HD131/132es. 36p.
BFY50/51
15p.
BFY52/53
16p0

BSX 19/20/21/9p*
BZY88 ZENER 10p
C106D SCR
54p.
MJ2955 103 99p.
WJE2955
99p0
65p.
MJE3055
0A81/91
Sp
TIP29 & 30 40p.

Phone 01-648 8422

203055 115).45p0
203614 T03 El*

203702/3/4 10p
9p
203705/6/7
203708/9
9p
203710/11 15p
203819 &23e17p
21E3820 PFET40p

203904/5/6 15p
205457 FET 32p
BRIDGE1A50 20p0

BARGAIN PAKS FULL SPEC Elea,
PAK A: 11 RED LEDS full spec El.
PAK 8:5 741C 8 PIN OP AMP
El*
PAK C:4 203055 El. D 12 BC109 El.
PAK E: 11 BC182 11 F 11 203704 El
7 BFY51 El. H 8 203819 El
PAK 0:
PAK J: 6 203053 11. K 40010914 El
PAK 11. 3 T099 3055 El*N 25 0/9161
PAK P: 20 PLASTIC BC109 TYPEnpnEl
10-365PF TUNER,SINGLE GANG FOR
MED/SHORT WAVE,XTAL SET etc El*
SETS/IF CANS 455/470KHZ TOKO El.

Full spec devices

UAL()

pen jjp

PCB ETCH KIT 3 ITEMS E2.
ETCH RESIST PEN 2TIPS 75p.
FEC ETCH PAK TUB 600gm El*
604" SRBP 45p.NYLON F/GE10
SCR'AND TRIACS BRI00 25p.
TAG 1A400V 50p.1A600V 69p.
1A50V 37p*,C106D 4A400 609.
TRIACS:SC146D 10A400V 11*
DISCO TRIAC 15A400V 1.20
AUDIBLE WARNING BLEEPER
12V35mA 61,20910 off El.
CAPACITORS 22pI - ,01 Sp
ELECTROLYTIC IN 10 & 25V
1/2/10/50/100 7p 50V 10p
200/500 10p.1000/25 20p
POTENTIOMETERS AB etc20p
PRESETS 6p WRESISTORS 2p
HEATSINKS TO5 or 18 7p
T03 16p,T03 4.finned 50p
DIN:PLUGS all 15p.Sock 10p
SWITCHES SPST 20p Dpdt 29p
GAS DETECTOR TGS 308etcE4.

vero

VERO 0,1. PITCH COPPERCLAD

WKS" 40p. 31.x5.

45p.

2f.x3f.36p0 31"x31. 40p0
30(17. 12 FACE CUTTER 65p.
DIL BREADBOARD 2"x4" El or
6"04. E2,WERO PINS 36 30p*
BLACK PLASTIC CASES 42mmx.

80x60 50p.100575 600990
120 70p,DESOLDER BRAID 50p
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CRESCENT RADIO LTD.

SUNINfiga

Capacitive discharge

electronic ignition kit

164-166 HIGH ROAD LONDON N22 6EJ 888-3206
(also) 13 SOUTH MALL, Edmonton, N.9 803-1685
MAIL ORDER DEPT. 1 St Michaels Terrace Wood Green
London N22 4SJ Phone 888-4474

POWER PACKS

PP1 Switched 3. 45, 6, 75, 9 and 12

volt ® 600 We, with, on/off
switch and pilot light.

130 mm z 56 mm x 76 mm

Size

ONLY = 15.60 + 8%

CASSETTE MICROPHONE
On/Oft switch for Remote Control. Split

Lead with 2.5mm and 3.5mm plugs,
Standard Cassette Mica to suit all

tyves. Complete with Desk Rest.
Please state which Impedance required
200ohm/50K.ohm.
PRICE LIAO 4 125.%VAT.
P.O. ETCHING HIT
This kit contains all that the constructor
will need to etch the circulta of his own
design.

ii

Smoother running
Instant all-weather starting
* Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption
Sparkrite Mk. 2 is a high performance, high quality capacitive discharge
electronic ignition system in kit form. Tried, tested. proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/3U mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the

current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging
system. Spark rite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of

Contents-Plastic etching dish. Sample

copper clad board. Laminate Cutter.
1 lb Ferric Chloride. Large Plastic
Spoon. Etch Reeist Pen. Full Etching

Instructions.
Complete and Big Kit Value at 8418P

+ 8% VAT.

ABS PLASTIC BOXES

Handy boxes for construction projects.
Moulded extrusion rails for P.C. or
chassis panel.. Fitted with 1mm front
panels.

1005=105mm x 78min x 45mm= OOP
1006 =150mm x 74mm x 47mm = 80p
1007 -185mm x 124mm x 60mm= 8180
1021=106mm x 74mm x 95mm = 57p
(eloping front)
Plos 8%VAT
"C100" 100 WATT AMPLIFIER

All built and tested, mounted on a

plain aluminium Numb; which measures 18" x 95" x 4" and which you can
mount into a cabinet of your choice.
Four Controlled Inpnta, Master Volume, Treble, Middle and Bass Controls.

S/C protected output. 100 watt. Clean
into Bohm L/S. Ideal for Disco, Music
Groupe. PA and Clubs.
A Bargain at 848 + el cart. + 8% VAT.
T1 MULTI -METER

Ideal tester for everybody Interested in
electronics. Weighing less than 100

grammes and only 60mm x 24mm x
90mm.

FERRIC CHLORIDE
Anhydrous ferric chloride in doable
sealed one pound Poly packs.

OUR PRICE - 65p + PP + 8% per lb.

Ranges: AC volts: 0.10v, 50v,250v,

1,000v. DC volt.: 0-10v, 50v, 290v,
1,000v. DC current: 0-1m/a, 0-100m/a.
Resistance: 0-150K ohm.

PRICE 0550 + VAT 8%

K'WATTS PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel Baas.

Middle, Treble. Each

channel has its 0,1
sensitivity control.
Jug connect the in-

put of this unit

to
the loudspeaker terminal. of an amplifier and connect three 230% up to
1000W lamps to the output terminals of the unit, and

MINI LOUDSPEAKERS
21^ 80 ohm 90P
+12;%
25" 40 ohm
roll } VAT
oh. 90,

BARGAIN PROJECT BOX
A piratic box with moulded
extrusion rails for PC or
Chassis panels with metal

front plate fitted with four
you produce a fascinating eound-light display. (All screws (all supplied).
818.60 plus 75p P. & P. + 8% OUR PRICE 50p + 8%

guaranteed).

U.K. CARR.

All prices are excluding VAT. Please

stated

dicated to all orders

50p unless otherwise

add to each item the VAT rate in-

ACCESS AND BARCLAYCARD ACCEPTED

blowing the transistors or the SCR. (Most capacitive discharge ignitions

are not completely foolproof in this respect). All kits fit vehicles with

coil/distributor ignition and up to 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED

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

OPTIONAL EXTRAS
Electronic/conventional ignition switch.
Gives instant changeover from "Sparkrite" ignition to conventional
ignition for performance comparisons, static timing etc., and will
also switch the ignition off completely as a security device. Includes
switch connectors, mounting bracket and instructions. Cables excluded.
A Isoavailable,RPMlimiting control for dashboard mounting
(fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service 'phone 109221 33008

PRICES INCLUDE VAT, POST AND PACKING.

Improve performance &economy NOW
Note:- vehicles with current Impulse tachometers (Smiths code on dial
RV1) will require a tachometer pulse slave unit. Price £335 inc. VAT
post & packing.

Quick installation
llowinemodification

maul

required

Electronics Design Associates, DEPT EE 4
82 Bath Street, Walsall, WS1 3DE. Phone: 109221 33652

'Name
Address

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

NMI
Brochure, without obligation to:

E14.97

fore

Cheque No.

R.P.M. Linnet systems in above on.. P E2.42

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

EEK47

I

P.O.Box 156, Jersey, Channel Islands.

NAME

tgnitaon Changeover switches 0 E4.30
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Learn how to become a radio -

I enclose cheque/PO's

Mk. 2 Ready 13,..11 elegatwa Earth. 014.07

EM

a radio
amateur.
WAA

Mk 2 WV Asa. Kit @ C11.

Mk 2 Ready Built Positive Eatth

Become

Sand SAE if brochure
only.required.

ADDRESS

(Block caps pleesej
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on the others?"
Bob cut some aluminium foil

ALUMINIUM FOIL BONDED
TO CRYSTAL SLICE

into narrow strips,

and, using

quick set epoxy resin, bonded
some of the foil to each crystal
U1111111.11110

CO -AXIAL TO
AUDIO

AMPLIFIER

ROCHELLE SALT
CRYSTAL SLICE

Fig. I. The crystal pick-up constructed by Bob.

by perspiration during handling.

So to avoid this, use a pair of

plastic tweezers instead of picking the crystals up in your hands.
The third property is sensitivity

to high temperatures. You must

be careful not to overheat the
material by rapid sawing, drilling
or polishing as the crystal is
likely to melt".

Now Bob, who had

few

a

moments previously been full of

enthusiasm, began to feel dubious.
"What if I damage one of those

physical chemistry you can easily
find out how to grow the crystals
from a saturated solution of

water, using the same type of
procedure as for say, copper sulphate crystals".
Bob was reassured, and began

to very carefully cut one of the

'crystals into slices of about 1mm
thick, rubbing the cut smooth
with fine emery paper. Although
he broke one or two of these delicate slices, he soon had a number
of them ready.

crystals, Prof., and make it unusable? Then there would only
be another one left, and I would

CONTACTS

well".

"Usually the metals used for
the purpose of contacting the

not be happy to break that as
"Don't worry about that, Bob.

"The Professor

advised.

"You

can experiment all you like with
these two, as we can easily grow
some more from the Rochelle salt

in the bottle. By referring to a
suitable book on the subject of

slice as shown in Fig 1, leaving
plenty of spare foil loose, for the

purpose of making connections.
A few minutes later, when the
epoxy resin was set, Bob, knowing

that it would be difficult to attempt to solder the aluminium
foil, and that this would almost
certainly melt the crystal, prepared a length of thin screened
wire with a pair of crocodile
clips at one end. He connected
the crocodile clips to the aluminium foil as in Fig. 1, plugged

the other end of the screened
wire into the input of an audio

amplifier and carefully turned up
the volume control. Now, by
gently tapping the crystal, the

tapping sound could be clearly
heard through the loudspeaker
and it was obvious to Bob that

he had made a simple crystal
pickup

crystal surfaces are silver, or

aluminium foil, Bob. Would you

like to attach a piece of aluminium foil to each face of some
of these slices of crystal, using

quick set epoxy resin, whilst I try
out some silver conductive paint

capable

of

converting

sounds and vibrations into electrical signals suitable for amplification.

Meanwhile the Prof. had been
doing some experiments
other crystal slices, and was

busily making another type of

pick-up, which could be used as a
contact microphone.
Continued next month.

Do you always get your copy?

if not -fill in the
coupon below

without delay!
T
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GEORGE HYLTON

brings it

own
idea that a resistance, any
resistance, just sitting by itself,
minding its own business, should
THE

automatically generate a voltage seems

at first sight to be very strange. Why
should it? An electric cell, sitting alone,
can

generate an

e.mlf.,

voltage,

a

So, all the time, in the atoms and
molecules which make up the resistor,
there are tiny currents. They can flow

in any direction and frequently they
must happen to flow in opposite
directions and cancel out. However,
there's a definite chance that at any one
instant enough charges will be moving

in the same direction to set up an

appreciable voltage across the resistor.
This voltage changes constantly, both in
size and polarity and is quite unpredictable.

Random a.c. voltages like this are
called noise voltages. This thermal noise

is an equal mixture of all frequencies.
By analogy with white light, which is
an equal mixture of all colours, this sort
of noise is called white noise.

because the chemicals inside it work
that way. But a simple resistor, with no
electro-chemical contents
surely

Power

not?

moving charges but also a greater

.

.

.

Yet the plain fact is that it happens.
Resistors do generate,voltages, and
these voltages manifest ithemselves as

electrical noise. How * they do it?
Well, any source of electrical energy
must have some sort of;iIriving power.

In the case of a cell, it's:' -the chemicals.

In a power station, it's the steam or
water which turns the turbogenerators.
In a cycle dynamo it's the muscle power

of the cyclist, turning the wheel. In a
resistor, it is heat.

If the resistor is large, there are more

chance that at any instant there will be
opposite movements whose effects
cancel one another. For this reason the
the amount of noise is the same for all
shapes and sizes of resistor. Similarly it

turns out that the noise power is the
same for all values of resistance. In a low

resistance the noise voltage is low but
the current high. In a high resistance
it's the other way round. But the
power, which is current times voltage,
is the same.

The noise power, in fact, depends on

Energy
Any piece of matter, solid liquid or

only two factors. One is the temperature: the hotter the\ noisier. The

gas, contains energy in the form of heat.

which you measure the noise.
Since white noise is an equal mixture
of all frequencies, the more frequencies

If you cool it, you extract heat, which
proves that the heat wag there in the
first place. If you could go on cooling it
until all the heat was extracted it
would have atemperature of about minus

273 degrees C, known as absolute
zero

(0

degrees

K).

But

real -life

resistors, even if they are at the South
Pole, have temperatuees far above
absolute zero. So they all contain
thermal energy.

other is the range of frequency over

you take into account the greater the
noise. So the essential factor which
controls noise power is temperature
times bandwidth, or TB for short. To
get the noise power in watts you have
to multiply this by a fixed number, a
constant. It's called Boltzmann's constant,

after the physicist who first

computed it, and it's written K for
short. So noise power in any resistance
is KTB watts.

This may sound like a lot of noise
power. In fact, K is a very small number

so the power (at ordinary
temperatures) doesn't really come out
in watts, or even microwatts. At room
temperature (which is about 300
indeed

degrees on the absolute or Kelvin

scale, which is the one to use here) the

available noise power over the whole
audio band up to 20kHz is only 80 pilW.

The noise voltage depends on the
resistance. For a resistance of 10
kilohms it is, over the entire audio
band, 2IN.

In most ordinary audio circuits this
noise voltage is appreciably increased
by noise generated by transistors in the
amplifiers used. Also, carbon resistors
themselves generate extra noise when
d.c. flows in them. However, the
thermal noise imposes an absolute limit
on signal-to-noise ratio.

The Sky
In radar and radio astronomy there is

another source of noise-the sky. For
example, the sun, being a hot body,
generates noise. Radar engineers often
describe this noise in terms of a

temperature. If the temperature of the
aerial and receiver were raised, just as

much noise would be generated

as

arrives from space. So you can say that a

radar receiver pointed at the sun has
noise temperature of so many degrees.
It is impossible to escape entirely

from noise from space. The whole of
space generates a tiny amount of back-

ground noise, equivalent to a temperature of about 3 degrees above
absolute zero. Astronomers who think
that the universe began as a huge
fireball which exploded and spread out
regard this 3 degrees as the temperature

to which the universe has now cooled
since the original "Big Bang."

This means that the atoms which
they are made of are in a state of
thermal agitation. The electrons which

orbit the atomic nucleus can gain or
lose energy from their neighbours. If
they gain enough energy they may
escape from their parent atom and
skip to another. Since atij electron is a
charged particle, this ritbvement is a

tiny local current insiclifthe resistor.
(A current is lust a movement of
electrical charges.)

to
eart
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PLEAT

TAKE NOTE
We apologise for a mistake in the Quasi -Quad Adaptor, March 1977. In Fig. 5
the signal wires of the screened leads to VR I should be transposed.

There is a link wire missing from the drawing shown in Fig. 2 in the Multi Tester, January 1977. On switch 51 c the link between positions 2 and 4
(12 and mA) has been ommitted.
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Careers and
Hobbies in
Electronics.
Enrol in the BNR & E School and you'll have an entertaining

and fascinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training
for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians' Certificates); 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 Television; Transistors; Radar;

Become a
Radio
Amateur.
Learn how to become a radio -amateur in

Computers; Servo -mechanisms; Mathematics and Practical
Transistor Radio course with equipment. We have OVER 20

contact with the whole world. We give
skilled preparation for the G.P.O. lice ce.

YEARS' experience in teaching radio subjects and an unbroken record of exam successes. We are the only privately

Brochure without obligation to.

run British home study College specialising in electronics sub-

ELECTRONICS SCHOOL,

EEL

BRITISH NATIONAL RADIO &

jects only. Fullest details will be gladly sent without any
obligation.

47,

P.O. BOX 156, JERSEY, CHANNEL ISLANDS.

I NAME
I ADDRESS

I

BLOCK CAPS PLEASE.

THE 0 EN DOOR TO QUALITY
40p
4th ISSUE INCLUDES NEW METERS

THE COVER
IS BLACK
&W HITE

This 144 page catalogue-Electrovalue Catalogue No. 8 (Issue 4, up -dated)

144 Page

offers items from advanced opto-electronic components to humble (but

essential) washers. Many things listed are very difficult to obtain elsewhere.

The Company's own computer is programmed to expedite delivery and
maintain customer satisfaction. Attractive discounts continue on many

purchases; Access and Barclaycard orders are accepted. FREE POSTAGE
on all C.W.O. mail orders in U.K. over £2.00 list value (excluding V.A.T.) If
under add 15p handling charge.

40p

BUILD WITH THE EVERYDAY ELECTRONICS

rot TEACH -IN

inc. refund
voucher worth

KIT nett LI 5.75

V.A.T.

from Electrovalue as described in this journal
1.

C

EL.ECTRKM.

IT'S EASY WHEN YOU KNOW!
To avoid missing your copy of EVERYDAY ELECTRONICS-simply complete
this order form and hand it to your newsagent.
ORDER FORM

To

Please reserve/deliver every month one copy of EVERYDAY ELECTRONICS
until further notice.
Address

Everyday Electronics, April 1977

TECHNOMATIC LIMITED
54 Sandhurst Road, London NW9

(name of newsagent)

Address

My Name

LTD

All communications to Dept. EE4.
28 ST. JUDES RD., ENGLEFIELD GREEN, EGHAM, SURREY
TW20 OMB. Phone Egbam 3803. Telex 284475.
NORTHERN BRANCH:)88 Burnage Lane, Burnage, Manchester
M19 1NA. Phone (081 432 4945.
Shohours both addresses 9-5.30 p.m.. VII I SAS.

DISTRIBUTORS OF SEMICONDUCTORS

our advertisements in
W.W., P.E., P.W., TV., E.T.I., & Elektor.
Please

see

MAIL ORDER ONLY
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SMALL ADS

CONDMONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

The prepaid rate for classified advertisements is 14
pence per word (minimum 12 words), box number
40p extra. Semi -display setting £9.00 per single
column inch (2.5cm). All cheques, postal orders, etc.,

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding
that
the
Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it

to be made payable to Everyday Electronics and
crossed "Lloyds Bank Ltd." Treasury notes should
always be sent registered post. Advertisements,

an infringement of the British Coda of
Advertising Practice.

2. The publishers reserve the right to

together with remittance, should be sent to the

refuse or withdraw any advertisement.
3. Although every care is taken, the

Classified Advertisement Manager, Everyday Electronics, Room 2337, I PC Magazines Limited, King's
Reach Tower, Stamford St., London, SE1 9LS.
(Telephone 01-261 5918).

BOOKS and PUBLICATIONS
RECEIVERS and COMPONENTS
BUILD 5 TRIED AND TESTED CIRCUITS. Digital precision timer (2-30
min.). Sensitive burglar alarm. Voltmeter/ammeter. A.F. Circuit Tracer
Metal Detector. Diagrams 50p each +
SAE (£2 for 5). Buildit, 100 Coltstead,
New Ash Green, Kent DA3 &LW.

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets
£450, request free circuit diagram.
Stamp brings details unique TV publications. Ausee, 76 Church Street,
Larkhall, Lanarkshire.

Publishers shall not he liable for clerical
or printers' errors or their consequences.

STYLI.

CARTRIDGES

list to: FELSTEAD ELECTRONICS,
(EE) Longley Lane, Gatley, Cheadle,
Cheshire SK8 4EE.

NEW!

From H.M. ELECTRONICS

A BASIC D.I.Y. CASE

* One piece aluminium chassis.

Start your own business
printing pound notes

* Whitewood Ply end cheeks, that
can be painted, stained, etc.

Printing pound notes? Well not quite -but "Start
your own business rewinding electric motors"
could easily be your licence to make money In

* Simulated black leathergrain lid.
REAL VALUE
FOR MONEY

1077.

P.C.Bs PasoIln, 51in x 5fin, 6 for 115p, 12in x
9in 60p, 1711n x fliln, 90p. Fibre Glass, 13in
5iin, 80p, 13In x 11in, £1.50. D.S. 71n x 8in,
70p. Neons, 20 for E1. 5 Figure Resettable
Counter 18/22V works on 12V, E3. Assorted
74 Series I.Cs on panel(s), 10 for 90p. 3
Assorted Meters £2.10. 100 Assorted S/Mica
Caps 75p. Silicon Diodes 650V liA, 10 for Op.
List 15p. Refund on purchase.
7 lb Assorted Components, 12-75.

J. W. B. RADIO

2 BarnflId Crescent, Sale, Cheshire, M331 NL
All Items post paid.
Mall order only..

NO LICENCE EXAMS NEEDED
solidstate Transmitter - Receiver Kit.
Only £8.25 plus 20p P&P.
`Brain -Freeze' em with a MINI -

To operate this miniature,

STROBE Kit, pocket -sized 'lightning
flashes', vari-speed, for discos and
parties. A mere £3.80 plus 20p P&P.
Experiment with a psychedelic

Lavishly illustrated, this unique Instruction
manual shows step by step how to rewind motors,

working pert or full time, without experience.

Everything you need to know easily explained,
Including where to obtain materials, how to get

all the work you need, etc, etc.
A goldmine of Information and
Only f3.91/ plus 26p P & P from:

PUBLICATIONS,
Trading Estate,
Stockport SK3 OBZ.
MAGNUM

Brinkway

knowledge.

Dept

EEG,

Brinksway,

NEW ISSUES OF 'EVERYDAY ELECTRONICS' available from April 1974
up to date, cover price plus 15p
postage per copy -BELL'S TELEVISION SERVICES, 190 Kings Road,

Harrogate, N. Yorkshire. Tel:
55885.

(0423)

BOFFIN PROJECTS
Cunliffe Road, Stoneleigh
Ewell, Surrey. (E.E.)

WANTED EE MAY 1972 or Photocopy of half term test answers. 01-907
2096.

WANTED. Nov. 71, Dec 71, Jan. 72,

March 72, March 73, April 73, May 73,
E.E. Magazines. £1. each offered.
PACKER, 21 Calder Close, Swindon,

MISCELLANEOUS

Switches 10p. Bulgin Key Switch 89p. Electrolytics 6800 25v 10 for 57p. 852 Earphone & Plug

RECHARGEABLE NICAD BATTERIES

Jap Radio Tuning Capacitors 30p. Knobs 5p.
90v Neons Op. Resistors 1W 100-10M 2p ea.
PRICES INCLUDE VAT. ADD 15p POST.

GRIMSBY ELECTRONICS

64, Tennyson Rd., Cleethorpes, Humberside

Veroboard, Pots etc. at our Lambert Road Components Shop (open Saturdays). Bargains List 9p

'AA' (HP7)-£1-26. Sub 'C'-£1-29. 'C'
(HP11)-£2.38. 'D' (HP2)-£2.92. PP3£4-9)3. Matching chargers, respectively,
£4.48, £4.48, £5.24, £5.24, £3.98. All

prices include VAT add 10% Post &
Package. SAE for full list, 1 plus, if
50p for 'Nickel Cadmium
Power' Booklet. Sandwell Plant Ltd.,
1
Denholm Road, Sutton Coldfield,
wanted,

West Midlands B73 6PP. Tel. 021-354
SERVICE SHEETS

SERVICE SIIEETS, Radio, TV, etc.,
50p and SAE. Catalogue 20p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

BELL'S TELEVISION SERVICE for
service sheets of Radio, TV etc. 75p
plus SAE. Colour TV Service Manuals
on request. SAE with enquiries to
Harrogate,
BTS, 190 King's Road
N. Yorkshire. Tel: 0423 55885.
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14" x 7" a 3"
14" x 9" x 4"
Mini -Bet 7" x 5" x 3"

E3.25
E3-95

90p

Plus

£1.75 J V.A.T.
Other Types and Styles. Dry Transfer lettering.
Send 15p for leaflets to: 275a Fulwood Road, Broomhill, Sheffield,
510 3BD

BINOCULAR MAGNIFIER
HANDS FREE

Loud Sirens for Burglar Alarms etr. 6 v. D.C.

18p. 5 pin Din Plugs 15p. Component Panels 15p.

E2 65 1 Post and
E2.05 Packing

9" x 6" a2"

GB2
GB3

'2,.217or3x Model wit

WANTED

Wilts.
E1.25. Buzzer Alarms 65p. Reed Switch small 10p.
Magnets Op. Large Reed Switch 12p. Micro

14" a 6" x 2".

GB1 a

FOR PRECISION WISE UP WORKq- LEAVES 8004

U.K. only).
4

GBI

FOR SALE

DREAM LAB, or pick up faint

speech/sounds with the BIG EAR
sound -catcher; ready-made multifunction modules. £5.00 each plus
20p P&P.
LOTS MORE! Send 20p for lists.
Prices include VAT. (Mail order

AUDIO

&

LEADS ETC. For the best at keenest
prices send SAE for free illustrated

9764.

lived Lens Mount

See close-up work with

less eye strain. Lightweight
adjustable headband. Powerful optically ground
.
Can be worn over normal
£9'9- glasses. Essential Industry, Home
Workshop, Collecting, Modelling, Jewellery,
Watchmakers. Any fine work. DE LUXE model

with superior quality lens. PLUS hinged lens

mount. 2 x model, £9,95 + 75p 0. & 0., 21x model,
f10 SO + 75p p.&p., 3x model, £1095 + 75p p.&p.

Also Headstrap Focusable Torch with pocket
Battery Container. £8.70 post paid.

"vim torr4iri41.111

"--

S,,)

.4 TINY FLAME UPI()

5000°F!

et'

£19.25
INC. RAMC TIPS

Precision tool using corn,L,

bination of butane and corn.'
pressed oxygen or micronox.

DIY BURGLAR ALARM EQUIPMENT
COMPLETE DIY INSTALLATION KITS
Magnetic switches. Pressure Mats. Bells and
Bell Housings. Junction Boxes. Control Panels.
Foil, etc. ..
.

Sends a.e. for lists:

DACH ELECTRONICS, 13 Hamilton Square,
Birkenhead, Merseyside. L41 6BP.
Tel. 051 847 5030.

4,

lead

thin flame size. Adjustable to 5,000°F. Cuts metals
welds, brazes and solders gold, silver. Ideal

ELECTRICIANS model engineering, opticians,
dentists, silver -smiths, jewellery, clockmakers,

electronic and computer servicing. Up to 40
minutes' use on fuel supplied. Replacement set of

2 micronox, 1 butane cylinder. E1-911 extra including

post. £19.25 + 95p p. & p. Send £29.20.
Access accepted. Send Name, Address & No.

JOHN DUDLEY & CO. LTD., Dept. EE12,

301 Cricklewood Lane, Finchley Rd., London,
NW2. Tel. 01-458 5917.
(Callers welcome).

Everyday Electronics, April 1977

GLASS FIBRE P.C.B.'s

From your own tape film or ink master.
Send S.A.E. for quotation.

DENCO

EVERYDAY ELECTRONICS P.C.B.'s In glass

PRACTICAL ELECTRONICS P.C.B.'s
Send S.A.E. for list. C.W.O. please.

BARGAIN BOX for BEGINNERS containing
Relay, 1
Transistor/component panels,
Rectifier, !earphone insert, 1 mike insert, 2 diodes,
buzzer, 3 core cord, 1 salvaged tool -an Ideal

1

1

DELUXE KIT FOR JC12
Contains extra parts except JC12 needed to
complete the amp Including balance, volume,
bass and treble controls. Mono £2.09. Stereo

357-8-9 OLD RD.,
CLACTON -ON -SEA
ESSEX C015 3RH

£5. 25.

JC12 POWER KIT

Supplies 25V 1 Amp E.365.

JC12 PREAMP KITS
Type 1 for magnetic pickups, mice and tuners.

Mono £1-S0. Stereo 1.3.00. Type 2 for ceramic or

Our components are
chosen by technical
authors and constructors throughout
the world for their
performance and reliability, every coil
being inspected twice

collection for experiments: £180 Inc. VAT &
P.P. 5 digit counter. 10 digits/sec., 24-48v. non reset, brand new GPO type $5p inc. Also 3, 4, 5,
6 & 9 core cords many other telephone spares at
give away prices!

Trade enquiries welcome. S.A.E. for lists or
orders to:

B. B. SUPPLIES
141, Shalmsford St., Near
Canterbury, Kent. CT4 7QZ.

printed circuit £11.95

Dept. E.E.

PROTO DESIGN, 4 Highcliffe Way, Wickford,
Essex SSI1 111-A.

JC12 AMPLIFIER
6W IC audio amp
with free data and

(CLACTON)
LIMITED

fibre tinned and drilled. Dec. '76. Mini organ E2-41.

2

PRINTED CIRCUIT KIT £.1-65
Make your own printed circuits. Contains etching
dish, 100 sq ins of pc board, lib ferric chloride,
etch resist pen, drill bit and instructions.

plus a final test and

near spot-on alignment.

General Catalogue showing full
I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, LEDs and Instructions.
Available £400 each (including P & P)
Kit Two -Flip -Flops
Kit One -Gates
Kit Three -Shift Registers.
Kit Five -Displays
Kit Four -Counters
S.A.E. for further details to:

AUTOMATED HOMES

69 High Street, Ryton, Coventry CV8 3FJ
(Mall order only)

LOUDSPEAKERS
Speakers, kits and
cabinets for D.I.Y.,
Hi Fi, P.A., Disco,
etc. by EMI, Fane,

product range 34p. Overseas Customers 70p, Air -Mail Post Paid.

U.K. & OVERSEAS MANUFACTU RERS/STOCKISTS
ENQUIRIES WELCOME
Australian Readers Please Note Our Complete Range of Coils are
available from Hobipak, Box 224,
South

Carlton,

3053,

Victoria,

4 -STATION INTERCOM

Switched output of 3/6/79/9V stabilised at 400mA.

CAR CONVERTERS £5-10

Input 12V DC. Output 6/79/9V DC 1 Amp stabilised

BATTERY ELIMINATOR KITS
100mA radio types with press -stud

battery

terminals. qv £2-10. 6V £210. 9V £210. 4W+
4W £2-50. 6V+6V £2 -SO. 9V+9V £2.50.

100mA cassette type 7W with 5 pin din plug

Car convertor kit Input 12V DC. Output 6/79/9V
DC 1A transistor stabilised £1.115.

BATTERY ELIMINATOR BARGAINS
MILLENIA KITS
highly stabilised power unit*.
5 Transistor
Switched 1 to 30V in 0.1V steps. Send sae for

0/12/15/20/24/30V

£18.95

V.A.T. il 62

Solve your communication problems with this

gery, Schools,

Hospitals

and

Office.

Operates

on one 9V battery. On/off trwitch. Volume control
Complete with 3 connecting wires each 66ft. and
other accessorim. P. A P. 00p.

MAINS INTERCOM NEW MODEL

No batteries -no wires. Just plug In the mains
for instant two-way, loud and clear communication.

On off switch and volume control. Price 68374
per pair P. & P. 90p.

-10 TREASURE TRACER
MK III Metal Locator

NEW r

AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

Varicap tuning

metal

Weighs only 22oz. Fitted with
Faraday shield

Speaker and earphone operation

Knocks down to only 17in
Prebuilt search coil assembly
Thoroughly professional finish
As seen on BBC' and BBC2 TV

You only need soldering Iron,
screwdriver, pliers and snips
Five transistor circuit
Send stamped addressed
envelope for leaflet

Complete
£.14-75
Kit

FULLY STABILISED MODEL E545

0/12/15/20/24/30V 1A £3.65. 12-0-12V 50mA 949.

8 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen tram Nader to Subs and
Subs to Master. Ideally suitable for Business, Sur-

Reg: office 22, Coningsby Gardens.

J

Type 2: 6/79I9V at 150mA £2110.

Case £2.95 extra.

4 -Station Transistor Intercom system (1 master and

2oz
-50
.60
64
.75

best selling
locator kit; 4,000 sold

3 -WAY MODELS
With switched output and 4 -way multi -jack
connector. Type 1:3/49/6V at 100mA E2-30.

free leaflet. 1 Amp kit £1245. 2 Amp kit E14.95.

00,,

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E4 9BW

Britain's

7}V with 5 pin din plug. 150mA E3.115.

6-0-6V 100mA 64p. 9-0-9V 75mA 94p. 18V lA £1 - 95.

Inclusive of p&p and VAT.
SAE brings Catalogue of copper and resistance
wires In all coverings.

.

CASSETTE MAINS UNITS

Heavy duty 13 -way types 49/6/7/89/I1/13/14/17/

-

1.04

E5-45.

MAINS TRANSFORMERS

ENAMELLED COPPER WIRE

2.85

6V £345. 9V+9V £545. 6V+6V E545. 49V+411/

21/25/28/34/42V. 1 Amp model £4.95. 2 Amp model
£7 95.

Wilmslow, Cheshire 9(9 IHF
Tel. Wilmslow 29599

4oz
.69
-82
.89

BATTERY ELIMINATORS
RADIO MODELS

50mA with press -stud battery connectors.9V 13- 45.

3/49/6/79/9/12/15/18V. 100mA £3211. 1 Amp L11-50.

WILMSLOW AUDIO

8oz

FERRANTI ZN414

IC radio chip £1.44. Extra parts and pcb for radio
£3-85. Case E1. Send sae for free data.

Translator stabilised 8 -way type for low hum.

Dept. EE. Swan Works. Bank Sauare,

1.20
1.60
1-70
I 90

New integrated circuit 20W amplifier kit complete
with chip, printed circuit and data £395.

E2-10.

free booklet "Choos-

lb
2-40
2-45
2.60

Jcv AMPLIFIER

Box 392.

ing a speaker"

1

lifier hit with free printed circuit + data

£4-95.

PZ20 Power supply kit for above £3.65
VP20 volume, tone -control and prearnp kit V1.95.

Send sae for free leaflet on range.

Send stamp for

swg
14-19
20-29
30-34
35-40

SINCLAIR IC20
IC20 10W4 -10W stereo integrated circuit amp-

Australia and Watkin Wynne Pty.
Ltd., 32, Falcon Street, CROWS
NEST, 2065, AUSTRALIA. P.O.

Goodmans,

Baker, Kef, Elac,
Richard Allan,
Wharfedale, etc.

crystal pickups. Mono Up. Stereo £1.76.

Built & tested £19.75

Post £,1 00-£1 -18 VAT (8.) Post £1 00-£1 58 VAT (8%)

MINIKITS ELECTRONICS
fb CLEVELAND ROAD,
(Mad order only)
LONDON, Ell IAN

Everyday Electronics, April 1977

.LY

13.95

VAT $1.12

S-DECS AND T-DECS

T-DeC
£3.61.,,...di g-DeCA £3.97.
S-DeC CI 94.

to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office. shop, workshop. Perfect for ''conference"
calls: leaves the liner'. hands free to make notes,

consult ffies. No long waiting, saves time with

long-distance calls. On/Off switch. volume. Direct

tape recording model at I16-96 + VAT E1.36
P. & P. 75p, 10 -day price refund guarantee.
WEST LONDON DIRECT SUPPLIES (E.E.4)
169 KENSINGTON HIGH STREET, LONDON, W8

,

,,701945,'"Aie,

p.-DeCB £6.97.

tC carriers with

gzo

sockets:-

16 di I £1.91. 10705 £1 -79.

SINCLAIR CALCULATORS AND
WATCHES

Cambridge Memory £595. Cambridge Scientific
£8-95. Oxford Scientific £13.30. Microvision

Pocket TV E1.65. Mains adaptors for other
models (state type) £3.20. Assembled Grey
Watch with tree stainless steel bracelet £16.45.
White watch £13.95.

SINCLAIR PROJECT. 50 AUDIO MODULES
PZ5 £4.95. Z40 £5.75. Pro. 8050 £16 95.

BI-PAK AUDIO MODULES

S450 tuner E20 95. ALSO £4.60. PA100 £14-95.
MK60 audio kit £3195. Teak 60 £1295. Stereo 30
£1695. SPM80 £3-95. BMT 80 £3-62. Send sae for
free data.

SAXON ENTERTAINMENTS MODULES

SA1208 £20 50. SA1204 E14. SA608 £13. SA604
£12. PM1201/8 £12. PM1202/8 £19. PMI201/4
£12.

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on

2A £495. 20V 29A £2.55.

6-0-6V 19A F.255. 9-0-9V IA £2.19. 12-0-12V IA
£2.49. 15-0-15V IA £2-69. 30-0-30V 1A E3.39.

PM120214

£19.

PM601/8

£12.

SWANLEY ELECTRONICS

Dept E.E. PO BOX 68,
32, GOLDSEL ROAD,
SWAN LEY, KENT BR8 8TQ.

Mail order only. We will not serve callers under
any circumstances. Post 30p on orders under
otherwise free. Prices Include VAT.
Official orders welcome. Overseas customers
please deduct VAT. Send S.A.E. for free leaflets
on kits.
£4.50,
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Go ride your bike

Our special feature "Begin Biking" shows you how..
So the biking bug's got you ? Great. But first there are

things you must know. Our special 6 -page "Begin
Biking" feature tells you about - the law, insurance,
finance, paper -work, best buys, buying new, buying old,
riding gear, training, clothing and costs.
Also ALL ABOUT FINISHES.
HONDA 125 CG Commuter bike put through its paces

Go ride your bike -in style -with

April issue, out Friday, 4th March
Published approximately the third Friday of each month by IPC Magazines Ltd., Fleetway House, Farringdon St., London EC4 4AD. Printed in England by Index PrintersLtd., Dunstable
Beds. Sole Agents for Australia and New Zealand-Gordon and Gotch (A/Sia) Ltd. South Africa-Central News Agency Ltd. Everyday Electronics Is sold subject to the following conditions
namely that It shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling
price shown on cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, or hired out or otherwise disposed of in a mutilated condition or in
any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.

PAKS

PARTS AUDIO MODULES
TRANS STORS

PANEL
METERS

Type

4" RANGE

AC128
AC128K
AC132
AC134
AC137

AC1213

Size 41" x 31" x 11"
Value
No.
0-50UA
1302
0-100UA
1303
0.500UA
1304
0-1MA
1305
0-50V

Price
£4.50

£450

£4.50

£600
£600

1306

2" RANGE

AC181

Size 20" x 11" x 10"
Value
No.
0-50UA
1307
0-100UA
1308
0-500UA
1309
0-1MA
1310
0-50V

Price
E3.50

£350
£350
£350
£350

1311

MR2P TYPE
Size 420420 30mm
Value
No.

0-50UA
0-1MA

Price
£4.80
£3.20

1313
1315

EDGEWISE
Size 30" x1}"x21"
Cut out 21" x 10"
Value
No.
0-1MA
1316
0-500UA

AC141

AC141K
AC142
AC176
AC176K
AC178
AC179
AC180
AC180K

Price
E0.05
£4.05

1317

MINIATURE BALANCE/
TUNING METER
Size 23 x22 x 26mm
Sensitivity 100/0/100MA

Price
£1.95

No.
1318

AC181K
AC187
AC187K
AC188
AC188K
AD140
AD142
AD143
AD149
A0161
AD162
162 MP
AF114
AF115
AF116
AF117
AF118
A F124
A F125
A F126
A F127
A F139
A F180
AF181

AF186
AF239
A L102
A L103

Price
0111

BC10913

0.211

BC109C
BC147
BC148
BC149
BC157

014
012
0.15
0.1S

015

0.18
0.30
0.15
0.12
0.26
0-25
0.25
0.20
0.30
0.20
0.30
0.16
0.26
0.16

026
060
0.85
0.75
0.60
0.36
0.36
0.75

020

0.20
0.20

020
0-441

0.30
0-30
0-30
0.32
0.58
0.58
0.58
0.58
0.38
0.95
0-95
1-00

AU104
AU110
1 00
AU113
1
00
BC107A 0.08
BC107B C-08

BC108A
BC10813

BC108C

Type

0.08
0-08
0-08

BC
13C15958
BC167
BC168
BC169
BC169C
BC170
BC171

BC172
BC173
BC177
BC178
BC179
BC180
BC181

BRAND NEW - FULLY GUARANTEED
Price Type
Price Type
Price Type
"0.09

'0.09
'0.12
'0.12
4-12
'0-12
'0-12
'0-12

'0 25

.0-10
"0.10

BC251

"0.15

'0.10
'0.10

*010
'0.11
'0.11
"0.12
"0.11

'0.11

'011
4-11

"012
4-12
'0.16
'0.16

BC251A '0.16
0-30
BC301
BC302
0.28
BC303
0.32
BC304
0.38
BC327
BC328
BC337
BC338
BC440
BC441

BC460
BC461

BC477
BC478
BC479
BC547
BC548
BC549

4-16
"0-15

015

'0-15
0.30
0.30
0.38
0-38
0-20
0.19
0.20

0.12

'0 12
'0.12

BFY52
B1P19

050

O 0116
BD121

0 80
0 65

BD123
BD124
BD131
BD132

065

0.60
0.60
0.36
0-36
0.38
0.45
0 54
0.60

MJE2955 0 88
MJE3055 0 60

MJE3440 045
MP8113
MPF102
MPF104
MPF105

1-20
0-80

0 60
0.68
0 68
0.75

0C22
0C23
0C24
0C25
0C26
0C28
0C29
0C35
0C36

1.70
0.80
0.80

1.70
0.80

0070

0110

0071
TIC44
TIC45

0.37

037

T1P29A
TI P290
TIP29C

0.38

'0.15

"4.17

TIP30A

0.25

TI P300

TIP30C
TIP31A
TIP31B
TIP31C
TIP32A

'0.25
'0-28

13F)(84

BFX85
BFX86
BFX87
BFX88

0-24
0.25
0.22
0.22

0 45
0 35
0 39
0 39

MPSA050 20
MPSA060 20
MPSA550 20
MPSA56.0 20

060

"0.28
0.25
0.30
0.23

0.55
0.14
0 14
0 10
0 38
0 38

BIP20
BIP19/
20 MP
0.80
BRY39
0 45
BUI105
1
90
BU105/02 1 95
BU204
1.70
BU205
1 70
BU208
2 40
BU208/02 2 95
E1222
0 38

0.70
0.35
0.38

BD133
BD135
BD136
BD137
BD138
BD139
BD140
BD139/
140 MP
BD155
BD175
BD176
BD177
BD178
BD179
O 0201/
202 MP
BD203
BD204
O 0203/
204 MP
BDY20
BDX77
BF457
BF458
BF459
BF594
BF596
BFR39
BFR40
BFR79
BFR80
BFX29
BFX30

*0.12
0.16
0.16
0-16
0.25

BFY51

*0.12
*0.14

BD131/
132 MP

'0.10

BFX90
BFY50

.0-14
*0.13

BD115

4.12
0.10
4.10

BC182L
BC183
BC183L
BC184
BC184L
BC207
BC208
BC209
BC212
BC212L
BC213
BC213L
BC214
BC214L
BC237
BC238

0-14

BC550
BC556
BC557
BC558
BC559

0.08
0-08

'0.09

TIP3213
T1P32C

TIP41A
TIP41B
TIP41C
TIP42A

1
1
1

50
50
40

0 60
0 60
0 90
1

00

0 90
0 90
0 15
0.15
*0 29
*0 29
0 44
0 52
0 62
0 50
0 60
0 70
0.54
0 66
0 68
0 64
0 76
0 80
0 66
0 70
0 PO

0 72

NEWNES

Price

TIP42B
0.78
TIP42C
0.95
TIP2955 0.95
TIP3055 0.75
TIS43
0.22
I3 18
TIS90
0 20
UT46

ZTX107 '0.10
ZTX108 '0 10
ZTX109 0 10
ZTX300 0 12
ZTX500 '0 14
2N1613
2N1711

0.20

2N18.89

0.45
0-45
0 30
0-75
0 70
0.80

2N1890
2N1893
2N2147
2N2148
2N2160
2N2192
2N2193
2N2194
2N2217
2N2218

020

Type

Price
2N3707 "0.08
2N3708 .0.07
2N3708A '0.07
2N3709 '0.07
2N3710 .0.03
2N3711
.0.07
2N3819
2N3820
2N3821
2N3823
2N4058
2N4059
2N4060
2N4061
2N4062

0.20

040

0.60
0.40

'0.12

014

"0.14

4.12
'0.12
2N4284 018
2N4285 4-18
2N4286 '0.18
2N4207 *018
2N4288
2N4289

"0.18

0..38

0 38
0.38

2N4291

"0.18
"0.18

022

0 22

2N2218A 0 20

020
2N2219A 024
2N2219

0.18
2N2904A 0.21
2N2905
0.18
2N2905A 0.21
2N2906
0 16
2N2906A 0.19
2N2907
0 20
2N2907A 0.22
3N2926G 0.09
2N2926Y 0.08
2N29260 '0 08
2N2926R 0.08
2N2926B '0.08
2N3053
0 16
0 40
2N2904

2N3055
0 40
2N3414 *0.16
2N3415 '0 16
2N3416 '0 29
2N3417 *0 29
2N3614
0 85
2N3615
0 90
2N3616
0 90
2N3646 0.09
2N3702 *0 08
2N3703
0 08
2N3704 '0 07
2N3705 '0 07
2N3706 *0.08

0 .18
2N4290 *018
2N4292
2N4293
2N4921

2N4923
2N5135
2N5136
2N5138
2N5194
2N5245
2N5294
2N5296
2N5457
2N5458
2N5459
2N5551
2N6027
2N6121
2N6122
40311

40313
40316
40317
40326
40327
40346
40347
40348
40360
40361
40362
40406
40407
40408
40409

.0.55

'0.65

Price
£2 00

1319

Type
7400
7401

MIN. LEVEL METER
Size 23 x22 x 26mm

Sensitivity 200UA
No.

Price

1320

£1 95

7402
7403
7404
7405
7406
7407
7408

7400
7410
7411

0.30
0.15

7412
7413
7414
7416
7417
7440

Price

Type

0.311

015

0.64

7441

0-14
0.23
0.23
0.27
0.58
0.28
0.26
0-15

7442
7445
7446
7447
7448
7475
7480

PrICe

Type

0.90
0.90
0.78
0.80

048

0.50
0.95

7481

Type

Size 40 x 40 x 29mm

CD4000

Sensitivity 130UA

CD4001

Price
£2,00

No.
1321

MINI
MULTI METER

CD4002
C D4006

CD4007
CD4008
CD4009
CD4010
CD4011

*0 10
0.56
"0.28
0.34
0.35
0.32
0.32
0.38
"0.30
0.32
0.70
0.70
0.36
0.95
0.58
0.36

7492

030

2 90
0 42
0.75
0.45

0-14
0.18
0.18
0.88
0.18
0.95
0.55
0.55
0-18

CD4012
CD4013
CD4015
CD4016
CD4017
CD4018
CD4019
CD4020
CD4021

0.18
0.50
0.90
0.50
0.90
1-00
0.52
1.10
0.98

Price

CD4022
CD4023
CD4024
CD4025
CD4026
CD4027
CD4028
CD4029
CD4030

0.45
0.42
0.55
0.70
0.38
0.38
0.38
0.40
0.28
0.48
0.52

060
0.85

115
0.55

Type

Price

CD4031

220

CD4035
CD4037
CD4040
CD4041
CD4042
CD4043
CD4044
CD4045

1.05
0.95
0.95
0.82

082
0-98
0. 94

1-40

Price Type

Price Type

*1.91 MC1310P 1 80 NE567
.1-50 MC1312PC) .1-50 UA702C
'I 50 MC1330P .1.3572702
'1 50 MC1339
*1 -50 UA703A
0-75 UA709C
CA3090AQ *4-25 MC1350
CA3123E 1 40 MC1351P '0.8572709
CA3054
CA3075

CA3081
CA3089E

add

25p

unless otherwise shown. Add extra
for airmr il. Minimum ordei £1.

LM301AH '0 47 MC1352P 4115
LM304
LM308H

709P

3 00 MC1456G '0115 UA710C
3.95 72710
'0.95 MC1466L

2.50
*0-46

'0.46

*0.25
*0.25
*0.46

'0.25
'0.40
*0.30

Guide to
Transistors
Price £2.281

Beginners
Guide to

No. 233

Radio

Price E2 251 -

Beginners

No. 234

Guide to
Colour Television
Price £2-25t

Electronic
Diagrams
Price £1807

No. 235

Electronic
Components

No. 236

Price £1.110t
No. 237

Printed

Circuit Assembly
Price .£1 611t

No. 238 Transistor
Pocket Book

Price Olin
110 Thyrlstor
Projects Using

7493
7494
7495
7496
74100
74110
74118
74119
74121

0 40
0.88
0 75
0 80
1

00

0 50
0.90
1.85
0 30

SCRs 4. Triacs
Price
sot
Price

74141

0.50
0-70
0.80

74154
74180

130
1

74181

2.00
1-50

74122
74123

74190
74198
74199

10

110 COS/MOS

No. 227

Digital IC Projects
For the Home

Constructor
Price £2.25t

200
1-90

110 Operational

No. 226

Amplifier Projects
for the Home Constructor
Price £2507
Type
CD4046
CD4047
CD4049
CD4050
CD4054
CD4055
CD4056
CD4069
CD4070

Price
1.30

110

0.55
0.55
1.20
1-20
1-40

0.40
0-10

Type
C04071
CD4072
CD4081
CD4082
CD4510
CD4511
C04516
CD4518
CD4520

Price
0'28
0.28
0-18
0.28
1-30
1.60
1.40
1.08
1-25

Electronics
Pocket Book

No. 242

Price £3-75t
30 Photoelectric
Circuits 0. Systems
Price £1 803

No. 239

Just a selection from our huge

Price
Price Type
Price Type
Price Type
.0.35 TAA621A 200
1.75 MC1469R
2.50 UA711C *0 3272748
*0.80 LM309K
CA3011
0 35 TAA661A .1-50
.0 32 748P
9.37 LM320-5V 2.00 MC1496G 09072711
CA3014
.0.70 LM320-12V 2.00 NE536
.2.00 UA723C 050 SN76013N .1 40 TAD100 1 30
CA3018
0.50 SN76023N 1 40 TBA5400 250
1 40 LM320-15V 2.00 NE515A
21072723
CA3020
.'2.40 UA741C 020 SN76110 1 50 TBA64113 225
CA3028A .1-10 LM320-24V 2.00 NE540
1 90 TBA800
*0 80
'0 20 S N76115
*1-00 NE555
1.30 LM380N
0-4072741
CA3035
075TBA810S 0.95
1.35 LM381AN 1.15 NE556
0.82741P
10 20 SN76660
CA3036
0.90
'1.75 TBA820
3.25 UA747C 0-70 SL403D
'1.15 LM3900N 0.63 NE561
CA3042
1.75 TBA920C) '3 40
1-50 NE562B
11 79 SL414A
CA3043
9.55 MC724P
29572747
2.00 UA748 .0-35 TAA550B 0.35 TCA270S 393
CA3046
*0-50 MC1303L 1.45 NE565A
I.50
C 3052
1.60 MC1304P 3.50 NE566
Type

AC VOLTS 0-10, 50, 250, 1000
DC VOLTS 0-10, 50, 250, 1000
DC CURRENT 0-1-100mA
Resistance 0-150K ohms
Price
No.
£5.95
1322

Packing

0.95
0.18
0.72
0.18
0.98

Beginners

No. 231

036

LINEAR IC'S

Size 60 x24 x 90mm
Sensitivity 1000 ohms/V

and

7491

0.85
0.95
0.98
1 20

Beginners

Guide to
Television
Price E225t

'0.10

CMOS IC'S

Vu METER

Postage

7482
7483
7484
7485
7486
7489
7490

064

No. 230

No. 225

BI-PAK STILL LOWEST IN PRICE.
FULL SPECIFICATION GUARANTEED ALL FAMOUS MANUFACTURERS
Price Type
Price
Price Type
Price Type
Price Type
Type
0.14
0.10
0.15
0.15
0.15
0.15

Beginners

Guide to
Electronics
Price £2.257

"0.10

74 SERIES TTL IC'S

No.

No. 229

4.18

BALANCE/TUNING
Size 45 x22 x 34mm
Sensitivity 100/0/100UA

TECHNICAL
BOOKS

stocks!

SEE OUR
1977 CATALOGUE
126 pages packed with valuable
information

ORDER NOW
ONLY 50p plus 15p p & p

AK

P.O. BOX 6, WARE HERTS.
18 BALDOCK STREET, WARE, HERTS.

The new Maplin Catalogue
is no ordinary catalogue...

Pages 59 to 61 of our catalogue
range of
od
ouryn

show you

ca'roar."..

novel ?caul°

You
eIchingisrystenis including the
system. plus ItinTep
professional finish t
etch -in -a -bag
iranSlerS for that
hotrds

0
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WM. Wm.

Mono 110.

FOR YOUR

Catalogue includes a very wide range of
components: hundreds of different capacitors;
resistors; transistors; I.C:s; diodes; wires and
cables; discotheque equipment; organ components;
musical effects units; microphones; turntables;
cartridges; styli; test equipment; boxes and
instrument cases; knobs, plugs and sockets;
audio leads; switches; loudspeakers; books; tools AND MANY MANY MORE.

ammo wia..

CATALOGUE
COPY OF OUR

MONEY NOW

I
Price 50p - SEND NO new 1977178 catalogue
it is
Your brand
satisfied that
ON APPROVAL
receipt.
rush me a copy of I am completely
days
of
14
I Please of post. Only ifI send 50p within
you
catalogue to
by return
that 1 need
penny, will
worth every satisfied, I may return theunderstand
should I choose
obligation. 1
If I am notdays without
catalogue
your
within 14
thing from
I * Our bi-monthly newsletter keem.you up to date with latest
Inot purchas
guaranteed prices - our latest special offers (they save you
to keel) it.
pounds) - details of new projects and new lines. Send 30p
for the next six issues (5p discount voucher with each copy).
I
NAME
ISENDTH6 COUPON

I

ADDRESS
554

O Box 3, F2.....a`lleigK
Maplin Ele

ctronic SuPPii....es

DON'T DELAY
POST COUPON NOW
IT COULD BE THE BEST 50p YOU'VE EVER
SPENT

I

mown

ELECTRONIC SUPPLIES
P.O. BOX 3, RAYLEIGH, ESSEX SS6 8LR

Telephone: Southend (0702) 715155. Call at our shop: 284

London Road, Westcliff-on-Sea, Essex. (Closed all day
Monday) Telephone: Southend (0702) 47379.

SPECIAL 8 PAGE SUPPLEMENT

GUIDE
110

COMPONENT

BUYING
A directory of firms advertising
EVERYDAY

products

they

sell,

in

and

the

including

basic

ELECTRONICS

information for mail order customers.

THE information contained in this guide has been

looking up the firm's name in the left hand column

supplied by the various companies at our re-

and following the line across the pages, each marked
square represents one type of component (listed at

quest. The initial list shows each company's name,

address and-where submitted-telephone number
and brief data about the firm and its trading policy.
The following five pages carry charts showing

the top) that the firm normally holds in stock. Or to
find a supplier of a particular type of component-do
this by finding the component required, along the top

which of a selected list of components each firm can
supply. These charts can be used in two ways, either
to check on what a known firm can supply-do this by

(listed in alphabetical order) and looking down the
row, each marked square represents a company
(listed on the left) that can supply the required item.

Arrow Electronics Ltd., Mail Order Department, Leader

Our products are available from most home constructor
outlets or direct mail order. In order to cover high postal

House, Coptfold Road, Brentwood, Essex. Telephone: 0277
219435 (Retail) 0277 226470 (Trade), Telex: 995393.

Catalogue 40p including p & p. Prices inclusive of V.A.T.
We have introduced an "availability reference" which
should assist customers. Terms: Cash with order, Order
under £5.00 in value 25p p & p. Orders over E5.00 postage
free. The shop in Brentwood is open 9-5.30 p.m. 6 days per
week (open during the lunch hour during winter months).
The shop has many lines in addition to current catalogue and
advertised items, and a popular feature is the wide range of
semiconductor special offers.

B. Bamber Electronics, (Electronic Components and
Equipment Suppliers), 5 Station Road, Littleport, Cambs,
CB6 IQE. Telephone 0352 860185.
Terms of Business: Cash with order (except Government
Departments). Minimum Order £2.00 post paid (U.K. only,
except where stated). Goods in stock normally despatched
same day, or within 36 hours. List published from time to time
(s.a.e. required). Faulty goods replaced or money refunded

without quibble.

B. H. Components Factors Ltd., 59 North Street, Leighton
Buzzard, Beds, LU7 7EG. Telephone 05253 2316.

BI -Pre -Pak Ltd., 222 West Road, Westcliffe-on-Sea, Essex

J. Bull (Electrical) Ltd., 102-3 Tamworth Road, Croydon,

rates we require 15p postage and packing for goods up to the
value of £2 and 5p per LI thereafter, any overpayment will be
refunded.

We manufacture a multitude of coils of customers own
requirements and are always pleased to offer quotations to
home constructors clubs, education authorities etc., for
purpose wound coils, providing they can order minimum 100
quantities.
Doram Electronics Ltd., P.O. Box TR8, Wellington Road
Industrial Estate, Leeds, LSI2 2UF. Telephone 0532 34222 or
252548.

The Doram edition 3 catalogue carries full information on
the 3,500 different items currently held in stock. The price of
60p includes free postage and update information for the
duration of the catalogue.
The range of Doram construction kits is detailed in the full
colour Kit Brochure, price 25p. If ordered together with the
catalogue the price is 70p, which can be offset by using the two
25p vouchers on two separate orders of £5.00 or more.
Postage and packing is free for all goods with the exception

of a minimum order charge of 40p for orders with a total
value (excluding VAT) of less than £1.00. We offer a return of
post service for all items in stock and guarantee components
for one year.

Surrey, CR9 I SG. Telephone 01 688 1833.
The company holds very large stocks and a new catalogue is

Electrovalue Ltd., 28 St. Judes Road, Englefield Green,

in preparation, also monthly newsletters are issued which
give details of new bargains as they arrive, these will be sent

264475.

free upon receipt of a stamped addressed envelope and will be
mailed automatically to all who subscribe £1.25p per annum,

which just about covers the cost of stamps and envelopes.
Trading terms are cash with order except to schools and
public institutions whose orders are accepted on a monthly
credit basis. There are generous discounts for quantity
orders.
Extra carriage on heavy items must be sent regardless of

size of order. Letter weight items will be sent post free
providing the order for these items exceeds £6.00-below
this an amount of 40p should be added to cover cost of

Egham, Surrey, TW20 OHB. Telephone 0748 3 3603. Telex

Catalogue 40p retail. Small order surcharge 15p if order
under £2.00. Company accounts opened with suitable references. No minimum order value but minimum invoice
value is £1.00.

Greenweld Electronics, 443 Millbrook Road, Southampton.
SOI OHX. Telephone 0703 772501.

Greenweld Electronics was founded in Feb. 1973 and
started life as a mail-order only business in West Wickham,
Kent. As trade increased, so did the need for larger premises
and a shop in Deptford was purchased, which is still operating
today.

Chromasonic Electronics, 56 Fortis Green Road, London,
NIO 3HN.

As the South Coast seemed to be lacking in component
shops, a move to Southampton was made where, after a
year in a smaller shop, the business was transferred to its
present address on the main Southampton-Bournemouth

The Components Centre, 7 Langley Road, Watford, Herts,
WD I 3PS. Telephone 45335.

(A36) road.
From here, all mail -orders are despatched, mostly on the
day of receipt. The policy of the company is to offer a broad

Crescent Radio Ltd., 164-166 High Road, London, N22 6EJ
(also) 13 South Hall, Edmonton, N9. Mail order Department,
I
St. Michael's Terrace, Wood Green, London N22 4SJ.
Telephone 01 888 4474.
Our minimum postage and packing charge for mail order

range of components used in designs within this and other
magazines at a very favourable price.
Apart from advertised goods, our catalogue (new issue
out April, price 30p with discount vouchers) lists thousands
of components for the home constructor.

postage and the servicing of the order.

customers is 50p per order unless otherwise stated. The
postage and packing charge is subject to 8 per cent V.A.T.

Quantity trade prices will be quoted on application.
Denco (Clacton) Ltd., 355-7-9 Old Road, Clacton -on -Sea,
Essex, C015 3RH. Telephone Clacton 22807.
We offer a complete range of coils for valve and transistor
useage plus a range of formers and cores, base cans etc.
2

Callers are welcome at the shop between 9 and 6 Mon.-Sat.
where many odd lines at bargain prices may be found.

Home Radio (Components) Ltd., 240 London Road,
Mitcham, Surrey, CR4 3HD. Telephone: 01 648 8422.
Home Radio started as a radio and television business in
1946. The company was incorporated in 1967. We branched
into components in 1951.

First catalogue produced in 1959 and has been continued

until present date. Present cost £1.00 plus 40p postage.
Over 200 pages with separate twenty page supplement,
listing about 5000 items with over 1500 illustrations. Fixed
rate of postage and packing 75p, irrespective of size of parcel.
Although 90 per cent of our business is mail order we have a

shop and enjoy meeting our customers personally. Shop
hours are: 9a.m.-5p.m.; 9a.m.-1p.m. Wednesday; 9a.m.5.30p.m. Saturday.

Josty Kit (UK) Ltd., 16 Borough Road, Middlesbrough,
Cleveland, TSI 5DQ. Telephone 0642 44542.

Josty Kit, (U.K.) Ltd., Mail Order Division, are the Sole

U.K. distributors of the range of Josty kits. Our kits use only
the very best components available from the world market.
The range of kits offered are for the beginner right through
to the professional, and many industrial and military establishments find them invaluable.
All kits are sold direct through mail order and are priced
including VAT. Please add 25p, postage and packing with
your order.

LRS Electronic Supplies, 3 Clivesway, Hinckley, Leicestershire.
We are now offering a 24 hour turn round quote service.
The client sends us a list of components he requires along with

a s.a.e. we will then price it or give availability and return it
within 24 hours.
As regards our terms, no minimum order charge, all our
prices include postage and all orders are cash only with order.
We intend to make LRS a manufacturer only and have set
up a separate company to deal with mail order, this company
is called M.D. Marketing, P.O. Box 4, Hinckley, Leicestershire
All our mail orders should now be addressed to this company.

Magenta Electronics, Ltd., 61 Newton Leys, Burton -on Trent, Staffordshire, England, DEIS ODW. Telephone:
0283 65435.

Magenta Electronics Ltd., was set up to provide a fast
efficient no-nonsense source of components and hardware
for constructors.
Our catalogue lists a wide range of carefully selected items
all held in stock for same day despatch. It is available for 25p,
and includes 25p in vouchers. To simplify ordering all our
prices are fully inclusive. There is no minimum order value,
but 20p must be added to orders under £2.00
Our product range is constantly increasing to include
components used in the latest projects, and those items
frequently requested by our customers.
Items not listed in the catalogue can usually be obtained-a
stamped addressed envelope with your requirements will
bring a quote.
A range of kits is currently being introduced-including a

transistor tester, an experimenters power supply, and a

multimeter range extender. Send a large s.a.e. for details of

A. Marshall (London) Ltd., 42 Cricklewood Broadway,
London, NW2 3ET. Telephone 01 452 0161/2/3. Telex 21492.

Also at 85 West Regent St., Glasgow, Scotland. Telephone
041 332 4133; I Straits Parade, Fishponds, Bristol, Telephone
654201, and 27 Rue Danton, Issy Les Moulineaux, Paris,
France. Telephone 644 2356.

No minimum charge where cash with order. Postal charges
extra as per catalogue. Orders normally despatched same day
as received. Orders in excess of £10.00 sent recorded delivery
or registered post. Credit accounts available.

G. F. Milward, Electronics Components, 369 Alum Rock
Road, Birmingham, B8 3DR. Telephone 021 327 2339.

Orchard Electronics, Flint House, High Street, Wallingford, Oxon, OXIO ODE. Telephone 0491 364588, 35529.

We re -print our stock list once a month and every item
listed is in stock. All orders are dispatched 1st class post on

day of receipt, we are very serious about this, we cannot
afford to allow any orders to be carried over -night. Trade,
authorities and account holders (amateurs) may phone by
4 p.m. goods will be dispatched by 5 p.m.

P.B. Electronics (Scotland) Ltd., 57 High Street, Saffron
Walden, Essex. Telephone: 0799 228 76. Also at 62 Largo
Road, St. Andrews, Fife, Scotland. Telephone St. Andrews
2641.

P.B. supply the professional and the home constructor with

everything to produce printed circuit boards and

also

manufacture p.c.b.s

We manufacture S-DeC, T-DeC, U-DeC breadboards and
accessories, Blob -Boards and Sketch -N Etch.
No minimum order charge, free information, callers
welcome.

Radio Component Specialists, 337 Whitehouse Road,
West Croydon, Surrey.
Radio Component Specialists was established in the
early 1950's by John Ladd to provide a service in South

London previously only to be found in Central London.

Return of post despatch is their mail order slogan.
Counter service in the shop is given on all aspects of the

products on sale. In addition to stocks there is a range of
hi-fi and disco equipment, amplifiers, lights and loudspeakers.
Baker Loudspeakers Ltd., is an associated company and

with their factory next door to the components showroom
in Whitehouse Road, audio service and expertise is second
to none!
Everything in our advertisements is in stock before advertising and we ensure that sufficient stocks are held for
mail orders and callers alike.

Rownsgem Ltd., Rosebank Parade, Plough Road, Yateley,
Camberley, Surrey. Telephone 0252 871388.

kits.
Magenta's aim is to give a friendly personal service with full
technical back up.

Radio Exchange (Bedford) Ltd., 61A High Street, Bedford,

Maplin Electronic Supplies, P.O. Box 3, Rayleigh, Essex,

We are manufacturers and suppliers of transistor kits.
We do not supply components to clients other than those

SS6 8LR.

Maplin's 216 page catalogue is priced 50p. Over 4,000 items
listed with over 1,000 photographs and drawings, and several
complete projects to build: Professional 4 to 16 channel
audio mixer; sine/square oscillator; organists/guitarists
13 -note bass foot pedal unit; electronic Ignition system; light
show with a.v.c.; stabilised power supply for cassette -players,
radio etc., (mains or car battery operation). Also includes 30
pages on i.c.s with complete circuits to build.
Maplin's trading terms: Same -day -service (on in -stock

items). Prices guaranteed for two monthly periods, Bimonthly newsletter/price list details-customers can check
the actual prices before buying. Anyone can join the newsletter mailing list for 30p and receive one year's issues of
the newsletter. Subscribers can take advantage of special
offers that can save pounds. Discount vouchers given with
orders valued over £2. Reply -paid envelope returned with
every order and catalogue. Handling charge 20p on orders

valued under £2. Prices include VAT and postage and packing.

MK40 ISA. Telephone 52367.

who have purchased kits and require spares.

Tandy Corporation (Branch U.K.), Bilston Road,
Wednesbury, West Midlands, WSIO 7JN.

We supply a large range of electronic components and
equipment. The catalogue, which is free from the above
address, lists over 2,000 items.
There are over 150 Tandy shops in the country, eliminating

the need for mail order. There is no postal delay and most
shops stock the complete range.

Trampus Electronics Ltd., 58/60 Grove Road, Windsor,
Berkshire SL4 INS. Telephone Windsor 53779.
The company was formed in 1972 to market new technology. Now specialising in fast service semiconductor sales,
carrying over one million devices in stock and a wide range
of passive components.
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