


ADCOLA Soldering

Instruments add to
your efficiency

THE NEW 'INVADER'
ADCOLA L.646
for Factory Bench
Line Assembly
A precision instrument-supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit*.
Standard temp. 360 c at 23
watts.
Special temps. from 250"c -
410`c.

*Additional Stock Bits
(illustrated) available
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Don't take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service ... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

ADCOLP\

PRICE

E1 85

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W 4

YATES ELECTRONICS
(FLITWICKI LTD.

RESISTORS
fW Iskra high stability carbon film-very low noise -capless con-
struction. fAf Mullard CR25 carbon film - very small body size
7-5 ..; 2.5mm. 4W Erie wire wound.

Valves Price
Tolerance Range available 1-99 100+

5% 4.70-2.2M11 E24 1.0p 0.8p
10% 3.3M12-10Mcl E12 I.Op 0.8p
10% 10-3.90 Eli I.Op 049
5% 4.712-1MO Eli I.Op 0.13p

10% 10-100 Eli 741s 10
price applies for any selection. Ignore fractions on total

Power
watts

4
Quantity
order.
DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4712 to I MOO.
Eli pack 325 resistors E2.50.
E24 pack 650 resistors [4.80.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001/4F, 0.00I5pF, 0.0022pF, 0.0033pF, 0.0047/iF, lip. 0.006809,
0.0144F, 0.015/4F, 0.022/4F, 0.033pF, 3p. 0-047pF, 0.068/,F, 0-1/4, 4p.
0.15/4F, 6p. 0.22pF, 7fis. 0.330, Ilp. 047/4F, 13p.
160V: 0.01/4F, 0.015/4F, 0.022pF, 003344F. 0047/4F, 0.068/4F, 3p. 0-10F,

0.15/4F, 0.22/4F, 4p. 0.33pF, 6p. 0.47/4F, 7fp. 068/4F, Ilp. I .0pF,
12Ip.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01/4F, 0.015/4F, 0.022pF, 3p. 0.033pF, 0.04714F,
0068µF, 31p. O. 1pF, 4p. 0.15µF, 0.221,F, Sp. 0-33/4F, 60. 0.47/IF,
81p. 0.68/4F, I Ip. 1.0pF, 13p.

MYLAR FILM CAPACITORS
I 00V: 0001µF, 0.002/4F, 0.005pF, 0.01/4F, 0.02pF, 21p. 0.04,,F, 0.05/4,

0-068pF, 0.1pF, 3fp.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to 1.01 F, [2.90.

ELECTROLYTIC CAPACITORS-One Price -5p Each
Mullard C426 series (pF/V): 25/6.4, 50/6.4, 100/6.4, 200/6.4, 320/64,
16/10, 32/10, 64/10, 125/10, 200/10, 10/16, 20/16, 40/16, 80/16, 125/16,
64/25, 125/25. 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40.
25/64, 5/64, 10/64, 32/64.
Miniature P.C. mounting (/IF/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 51(11 to IMO, log or linear (log 4VV, lin fW).
Single, 12p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250, 5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0.I matrix).
Sub -miniature 0.1 watt, 4p each.

SEMICONDUCTORS
Miniature 0.25 watt, 5p each.

AC126 I5p BFY52 221p 0081 15p 2N3055 72p
AC127 15p BSY56 309 0082 15p 2N3702 15p
AC128 I5p BSX2I 25p ORPI2 471p 2N3703 14p
AD140 40p BY124 7/p N4001 71e 2N3704 I7ip
AFI 15 17fp BYZIO 30p N4002 10p 2N3705 15p
AFI 17 17fp BYZ13 20p N4003 Ilp 2N3706 12p
BC107 14p OA% 7fp N4004 121p 2N3707 184p
BC108 10p 0A91 71p N4005 14p 2N3708 10p
BC109 10p 0A202 7}p N4006 15p 2N3709 Ilp
BFY50 22p 0071 15p N4007 16p 2N3710 lip
BFY51 19p 0072 15p 2N2926 I 1 p 2N371 I 14p

ZENER DIODES
400mW 5% 3.3V to 30V, 17p.
VEROBOARD

0.1 0.15 0.15 0.1
24 . 3/ 22p 16p 17 34 (plain) 520
24 5 24p 24p 17 24 (plain) 37/p
3/ 3/ 24p 24p 24 5 (plain) 17fp
31 5 27p 27p 21 / 3/ (plain) 15p

17 24 75p 57}p Pin insertion tool 47fp 47fp
17 31 100p 75p Spot face cutter 370 37fp
17 5 (plain) - 75p Pkt. 50 pins 20p 20p

ROTARY SWITCHES
2 P2W, I P I 2W, 2P6W, 3P4W, 4P3W, 22fp.

PLUGS AND SOCKETS
Standard 4in screened 171p 2.5mm insulated 7iP
Standard tin insulated 14p 3.5mm insulated 7ip
Stereo /in screened 35p 3.5mm screened 12ip
Standard /in socket 15p 2.5mm socket 7iP
Stereo /in socket 17fp 3.5mm socket

BRUSHED ALUMINIUM PANELS
12" x 6" = 25p; 12" < 21" = 10p; 9" x 2" = 7p.
C.W.O. please. Post and packing, please add 10p to orders under C2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
Telephone 01-622 0291j3 Telegrams: Saki:tint London Telex  Telex: Adcola London 21851



P. A. AND DISCOTHEQUE EQUIPMENT
A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT

D.J.I0I Mixer Pre -Amplifier
Six inputs allow lull mixing facilities for all type+
of equipment. 9V battery operation.
Size: 101In x 2:In X 4tin.
Suggested Retail Price £14

D.J.IO2 Discotheque Mixer Pre -Amplifier
Four inputs each with its own volume control plus
master volume control, PFL monitoring and ode
override switches. Size: 101in x 41n x 41n.
Suggested Retail Price 125

D.J.IOSS P.A. Amplifier
4 -channel mixing facilities each with separate inputs
and volume controls. 30W rams. power output:
a.c. mains 200/250V a.c. Size. 111 in re 3M x Sin.
Suggested Retail Price £41

D.J.70S Integrated Mixer Amplifier
Power output 70W nal.. 4 -channel mixer with
separate inputs and volume controls, plus master
volume and separate bass and treble controls.
Size: 151in X oln X Sin.
Suggested Retail Price £83

D.J. Disco -Amp.
Designed specifically for use with discotheques.
Power output 100W r.m.s. Two mic. Inputs and
two gram inputs, with independent volume controls
plus bass and treble controls. Incorporates many
exclusive features. Front panel size: 161in x 71n.
Suggested Retail Price 185

Discosound 40 Discotheque Pre -Amplifier
Features Independent inputs and volume controls for
two microphones and two turntables plus separate
bass, treble and master volume controls. Self -
powered and ideal for use with Discosound 100
Power Amplifier (is capable of running 10 of these
power amplifiers-total 1,000W). Front panel size:
185in X 7In.
Suggested Retell Price 240

Dis d 100 Power Amplifier
100W r.m.s. power amplifier (at 8 ohms) utilising
all silicon transistors and features full automatic
overload against short or open circuits. Frequency
response 20-20,000Hz +303. Distortion less than
1% at 70W r.m.s. ±103. Size: 101In x Bin x 7In.
Suggested Retail Prise 14950

D.J.I03S Stereo Pre -Amplifier
A high quality stereo discotheque pre -amp unit.
Incorporating two microphone and two turntable
inputs each with independent volume control, plus
bass, treble, balance and master volume control.
Offers full mixing and monitoring facilities. Front
panel size : 181 in x 311n.
Suggested Retail Price 64550

D.J.30L Psychedelic Light Control Unit
3 -channel light unit enabling bass, middle and treble
frequencies from the amplifier to be operated
ildividually. Handles 1,000W per channel. Front
panel size: 10in X 81n.
Suggested Retail Prim 1117110

0 0 0 0
0 0 0

D.J.40L Sound Operated 3 -channel light
unit

Features built-in microphone which eliminates the
need for connections to any amplifier or sound source.
Handles 1,000W per channel. Front panel
size: 1611n X Sin.
Suggested Retail Price Me 55

D.J. DIMMER 3000
3 -channel light dimmer unit offered In two versions:
Dimmer 3000-a straight 3 -channel dimmer unit
with mains Input and three light outputs.
Dimmer 30000-for use in conjunction with D.J.30L
Light Control unit only and has three mains Inputh
and three light outputs. Front Panel size: 10In x Sin.
Suggested Retail Price 232.50

Discosound Disco -Wheel
A projector designed to project a range of liquid
wheels and colour change wheels for special lighting
effects, adding colour and variety to any form of
entertainment. Size: 7lln x 10fin x 51In.
Suggested Retail Prim MO

A range of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS
For full details of the Discosound range of products call at or write to your nearest

Discotheque Centre - Demonstrations given at any time.
DISCOSOUND HENRY'S RADIO LTD.,

122 Balls Pond Road, London N.1 Tel: 01- 254 5779 309 Edgware Road, London W.2. Tei: 01-723 6963
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The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIN IA 3.0
TO.5 TO.66

So Sp
50 0-23 0.25

100 0.25 0.33
200 0.85 0.37
400 0-43 0-47
600 0.53 0.57
800 0.63 0.70

7A
TO -66.

fp
0-47
0-53
0.57
0-87
0.77
0.90

10. 10A 30A
TO -48 TO -48

Sp Sp Sp
0.50 0-53 1.15
0.58 0433 1.40
0.81 0.75 1.60
015 0.93 1.75
0.97 1.25
1.20 1.50 4.00

SIL. RECTS. TESTED
PI% 300m 730011 I I

Sp Sp fp
50 0.04 045 0.05

100 0.04 0.06 0-05
200 0.05 0.09 0-06
400 0-06 0.13 0-07
600 0.07 0.16 0.10
800 0.10 0.17 0.13

1000 0.11 0.25 0.15
1200 0-33

I 5 k k

Sp So
0-07 0.14
018 016
014 020
020 027
0.23 0.34
025 0.37
0.30 046
033 057

10 1 30.4
1p Sp

0.21 047
023 0-75
0.24 1.00
0.37 1.25
045 1.35
055 200
063 3.50
0.75

TRIACS

VBOM 2A 6A 10-1

TO.1 TO -66 TO -RS
fp fp OP

100 0.50 0-63 1.00

200 0.70 0.90 1.25

400 0-90 1.00 1.60

SILICON HIGH VOLT-
AGE RECTIFIERS

10 -Amp 3-X.V. 13000
P.I.V.) Stud Type with
Flying Leads, 80p each.

MACS
FOR FSE WITH
TRIM'
BRIO° 37p ..w.n

IA POTTED BRIDGE RECTIFIERS 200V 50p

UNIMINCTIO/1
UT46. Eqvt. 203646,
Eqvt. TI843. 11E03000
117p each, 23-09 259
100 VP 20p.

BPS SILICON PLANAR
13C107/8/9, 10p each.
50-99, 9p; 100 up,

S p each; 1,000 off.
7p each. Fully tested
and coded TO -18 case.

FREE
One 50p Pak of your
own choice tree with
orders valued PA or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& 08C. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF186 & 100'8
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE, -1-24379
each, 25-99 34p each
100 + 30p each,

FET'S
2N 3819 15p
2N 382 Sl
3031050 409

CADMIUM CELLS
ORP12 49p

ORP60, ORP61 40p each

PHOTO TRANS.
OCP71 Type. 489

SIL. 0.P. DIODES Op
300mW 30 .. 050
40P1V (Min.) 100 .. 1.50
Sub -Min. 300 .. 5-00
Full Tested 1,000 .. 9-00
Ideal for Organ Builders.

D13DI. Silicon Unilateral
switch 50p each.

A Silicon Planar, mono
lithic integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail-
able on request.

ADI6I Nps
ADI62 r.vp
MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER.
TRANSISTORS.
For mains driven otit
put stage of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 63p PER PAIR

15
P

2NIARR 1 WAWERTTNPII BIL.

"""' O
OUR PRICE 889 EACH

FULL RANGE OF
MIER DIODES
VOLTAGE RANGE
2-38V. 4000,V (D0-7
Case) 18p ea. 1,1W (Top -
Hat) 18p ea. 10W (140.10
Stud) 26p ea. All fully
tested 3.,, tot. anti
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 8 20371( 0111
T3 8 20374 0075
T3 ft 203744A 00811-1
T4 8 2038IA 0081
T3 8 20382T 0083
TO 8 20344A 0C44
T7 8 20345A 0C43
T8 8 20378 0078
T9 8 30399A 201302
TIO 8 20417 AF117

All 50P each Pak

212080 NPN VOL. DUAL
TRANS. CODE D1699
TEXAS. Our price 25p
each.

120 VCB NIXIE DRIVER
TRANSISTOR. Sim.
B8X31 & C407, 201893
FULLY TESTED AND
CODED ND120. 1-94
17p each. TO -3 N.P.N.
23 up 169 11.11.

Sit. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 Sp each.
Any Qty.

RE -EQUIPMENT
MILLARD

AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 13 for 50y.

KING OF THE PAKS Unequalled Value and Quality

SUPER PUS
NEWSEMBIIJOANKDi JU:TITOEATED

Satisfaction GUARANTEED in Every Pak, or money back.

Pak Nu.
010('1 120 Glass sub -min. general purpose germanium diodes

NEW QUALITY TESTED PAKS
Pak Description Price

fp
Ql. 20 Red spot trans. PNP AF 0.50
Q2 16 White spot R.F. trans. PNP 0.50
Q3 4 0077 type trans 0.50
Q4 6 Matched trans. 0C44/43/81/81D 0.50
Q5 4 0073 transistors 0.50

U2 60 Mixed germanium transistor; AF/RF 0.60
Q6 4 0072 transistors 0.50
Q7 4 ACI28 trans. PNP high gain 0.50

C3 73 Germanium gold bonded diodes shit. 0A3, 0.147 050 Q8 4 AC126 trans. PNP 0.50
Q9 7 0081 type trans. 0.50

U4 40 Germanium transistors like 0081, AC128 050 Q10 7 0071 type trans 0.50

0.60 Q11 2 AC127/128 comp. pail, I'S I' \ 1'7 0.50
Q12 3 AF116 type trans. . 0.5060 300ntA sub -min. SR diodes

CO 30 Silicon planar transistors NPN situ. B8Y93A, 30706 0-50 Q13 3 AF117 type trans. 0-50

17 16 Silicon rectifiers Top -Hat 730mA up to 1,000V 040 Q14 3 0C171 H.F. type trans. 0.50
Q13 3 202926 nil. epoxy trans. 0.50

Utt 30 811. planar diodes 230mA, 0A/200/202 0-50 Q16 2 GET880 low noise germ. trans. . 0.50

CO 20 Mixed volts 1 watt Zener diodes 0-50
Ql 3 NPN 1 BT141 & 2 8T140 0.50
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0.50

1.1 I 30 PNP silicon planar transistors TO.3 sint,201132 050 Q19 3 Madt's 2 MAT 101 & 1 MAT 121 0.50
Q20 4 0C44 germ. trans. A.F. 0.50

U13 30 PNP-NPN nil. transistors 0C-200 & 28104 0.50 Q21 3 AC127 NPN germ. tram. 0.50

1 14 130 Mixed silicon and germanimn diodes 0.50
Q22 20 NKT trans. A.F. R.F. coded 0.50
Q23 10 0.4202 nil. diodes stab -min 0050

1'15 23 NPN 0111cmt planer transistors TO -5 sint. 214697 050 Q94 8 0.481 Modes 0.50
Q23 li 10914 mil. diodes 73P1V 70niA . 0-50

U16 10 3 -Atop silicon rectifiers stud type up to 1000 PIV 0.50 Q96 8 0A93 germ. diodes sub -min. 17'. , 0.50

1'I7 30 Germanium PNP Al transistors TO.3 like ACY 17.22 . 0.50 Q27 2 10A 600PIV sil. recta. 18451: 0.50
Q28 2 811. power reels. BYZ13 ... 0.50

1.18 8 6-Antp silicon rectifiers BYZ13 type up to 600 Ply 0-50 Q29 4 SR. trans. 2 x 20696, 1 x 29097

1'19 0-50
1 X 20698 050

Q30 7 Oil. switch tram. 2N706 NPN 00023 Silicon NPN transistors like BC108

VA 12 1.3-Attip silicon rectifiers Top -Hat up to 1,000 P1V o-roi Q31 6 511. switch trans. 20708 NPN . .. OM
Q32 3 PNP nil. trans. 2 x 201131,

1'21 30 A.F. germanium alloy transistors 20300 eerie; & 04271 . 0-50 1 X 201132 0-50

113 30 Madt's like MAT series PNPtranslators 050 Q33 3 FRI. NPN trans. 201711 0-50
Q34 7 SO. NPN trans. 900369, 300MHZ 050

U24 20 Germanium 1 -Amp rectifiers GJM up to 300 PIN 000 Q33 3 Nil. PNP TO -3 2 X 202904 &

125 0.50
1 X 21405 0-50

Q36 7 203646 TO.18 plastic 300MH225 300Mc/s NPN silicon translators 20708, BSY27

1.26 30 Fast switching silicon diodes like 10914 microtnin 0-50 NPN 0-50
Q37 3 203033.0PN sit. trans. 0.50

1'28 Experimenters' assortment of integrated circuits, untested. Q38 7 PNP trans. 4X 2N3703, 3 X 993702 050
Gates, flip-flops, registers, etc., 8 assorted pieces 1.00 Q39 7 NPN trans. 4 x 203704, 3 X 903703 0-50

1'29 10 1-Andi SCR's TO -3 can tip to 600 PIV CR81/23.600 1.00 Q40 7 `NPN amp. 4 x 203707, 3 X 303708. 0-50
Q41 3 Plastic NPN TO -18 203904 050

1-31 20 Sil. Planar NPN trans. low noise,antp 3513707 0-50 Q42 6 NPN trans. 303172 050

1'32 0-50
Q43 7 BC107 NPN tram 050
Q44 7 NPN trans. 4 x BC108, 3 x BCI09 0-50Zener diodes 400mW D07 case mixed volts, 3-18

1-33 13 Plastic case 1 amp silicon rectifiers 104000 series 0-50 Q43 3 BC113 NPN TO.18 trans. 050
Q46 3 BC113 NPN TO.3 trans. 0-50

1'34 30 Stl. PNP alloy trans. TO.3 BCY26, 28302/4 0.50 Q47 6 NPN high gain 3 X BC167, 3X 11C168 0-50

U35 0.50 Q48 4 ' 7 0-60
Q49 4 NPN trans. 2 x 13FY51, 2X ISFY52 05025 SR planar trans. PNP TO18 2N2906

U36 23 Sit. platter NPN trans. TO.3 BEY30/31/52 0-50 Q30 7 BST28 NPN switch TO -18 0-50

U37 050
Q31 7 BISY93A NPN trans. 300MH2 040
Q39 8 BY100 type ail. rect. 1.0030 Sit. alloy trans. 80-2 PNP, 01.200 28322

1'38 20 Fast switching mil. trans. NPN, 400Mc/s 203011 0-50 Q33 23 Sil. & germ. trans. mixed all
marked new 1.50

C39 30 RI germ. PNP trans. 2N1303/3 TO.3 0-50

140 10 Dual trans. 6 lead TO -3 2N2060 co -ii PRINTED CIRCUITS -EX -COMPUTER
1.41

142

25 RI germ. trans. TO -1 004.3 NKT72
10 VHF germ. PNP trans. TO -1 NKT667 AF117

0-50

aso
Packed with semiconductors and components,
10 boards give a guaranteed 30 trans and 30 diodes.

Code Nos. mentioned above are given as a guide to the type of det ice in Our price 10 boards, 50p. Plus 10p P. & P.

the Pak. The devices themselves are normally unmarked. 100 Boards 18, P. & P. 301..

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Coded GP100. BRAND NEW TO.3 CASE. POSS. REPLACEMENTS FOR -
0C23 28 29 30-33 36. NKT401 403-404 405 406-430-431-452-433. T13027
3028, 20230.4, 20436A -437A -438A, 20311 A & B. 20220-229, ETC.

SPECIFICATION
VCBO 80V VCEO 500 IC 10A PT. 30 WATTS HEE 30-170.
PRICE 1-24 23-99 100 up

439 each 40p each 88p each

GENERAL PURPOSE SILICON
TRANSISTORS

Coded G P300. BRAND NEW TO -3 CASE. POSSIBLE
203033, ODY20, BDY11.

SPECIFICATION
VCBO 1001', VCEO 60V, IC 13AMPS, PT. 113 WATTS.
PRICE 1-24 23-99 100 +

65p each 50p each 47p each

NPN POWER

REPLACEMENT FOR:-

Hfe 20-100. PD. MHZ.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIM. TO 217008,
BSY27/241/96A. All usable devices no open or short circuits. ALSO AVAILABLE in
PNP Sim. to 202906, IICY70. When ordering please state preference NPN or PNP.

Op 100 For 175

30 For 1.00 1000 For 13-00
300 Fur 7-5020 For 0-50

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BIPAK 76p
each.

GERM. POWER TRANS.

Price Pr ice
Type each Type each

OC30 50p 0C29 40p
0022 30p 0C35 33p
04223 33p 0C36 40p
01323 25p AD140 40p
0C26 25p AD142 401
04228 40p AD149 43p

OUR STOCKS of individual de, lee/
are now too numerous to mention in .

this Advertisement. Send S.A.E.
for our listing .of over 1,000
Semiconductors. All available Ex -
Stock at very competitive prices.

HIGH POWER SILICON
PLANAR TRANSISTORS
TO -3.
FERRANTI 2T1487 NPN
4'CB60 le 6.1 (T. 1M/cs
VCE40 Plot. 73W
VEB8 hFE13-43
PRICE 009 EACH

HTL MICROLOGIC CIRCUITS
Price each

Eopxy TO -3 case 1-24 23-99 100 up
111.900 Buller asp sap 27p
uL914 Dual 2i/p

gate 35p 33p 27p
uL933 J -K flip-flop 60p 47p 459
Data and Circuits Booklet for I.C's
Price 7p.

Dual -in -Line Low Frolic Sockets
14 and 16 Lead Sockets for use with
Dual -in -Line Integrated Circuits

Order No.
TSO 14 pin type
T80 16 pin type

Price each
1-24 25-99 100 up
301 27p 25p
35p 32P 30p
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the lowest prices!
74 series T.T.L. I.C's

NOW LOWER THAN EVER PRICES
-GREATER RANGE

BI-PAK Semiconductors offer you the largest and most popular
range of I.C's available at these EXCLUSIVE LOW PRICES. TTL
Digital 7426 Series fully coded, brand new. Dual in -line plastic
14 and 16 pin packages.

RI-PAK Price and qty. prices
Order No. Similar Types to:- Description 1-24 25-99 100 up

IP Op
BP00 = 7400 Quadruple 2 -input NAND gate .. 043 0.20
BP01 = 7401 Quadruple 2 -Input positive NAND

gate (with open collector output).. 0 23 0.20
BP02 = 7402 Quadruple 2 -input positive NOR

13P03 = 7403

BP04 = 7404
BP10 = 7410
BP13 = 7413
BP20 = 7420
BP30 = 7430
111.40 = 7440
BP41 = 7441
BP42 = 7442

BP47 = 7447

BP50 = 7430

BP.51 = 7431

Quadruple 2 -input positive NAND
gates (with open -collector output)

lies Inverters .. . .

Triple 3 -input positive.NAND.gates..
Dual 4 -input Schmitt trigger.. ..
Dual 4 -input positive NAND gates ..
8 -input positive NAND gate. ..
Duel 4 -Input positive NAND buffers
BCD to decimal nixie driver
BCD to decimal decoder .14-10

1 of 10) . .

BCD -seven -segment decoder/drivers
(1,5V outputs)

Expandable dual 2 -input and -or -
invert

Dual _wide 2 -input and -or -Invert

10P03 = 74.33 Quad 2 -Input expandable and -or -
invert

BP54 - 7434 4 -wide 2 -input and -or -invert gales ..
BP60 = 7460 Dual 4 -Input expander
BP70 = 7470 Single -plume J -K flip-flop
BP72 = 7472 Master -slave .1-K Rip -flop
BP73 7473 Dual master slave 2-1( flip-flop
BP74 - 7474 Dual D type flip-flop
BP75 7473 Quad latch ..
BP76 = 7476 Dual J -K with pre-set and clear
BP80 = 7480 Gated full adders ..
BP81 = 7481 16 -bit read/write memory ..
111112 = 7482 2 -bit binary full adder ..
BP83 = 7483 Quad full adder ..
BP86 = 7486 Quad 2 -Input exclusive or gates
BP90 = 7490 BCD decade counter
BP91 = 7491 8 -bit shift registers .

BP92 = 7492 Divide -by -twelve counters ..
BP93 = 7493 4 -bit binary counters
11P94 = 7494 Dual entry 4 -bit shift register
BP95 = 7495 4 -bit up -down shift register ..
BP96 = 7496 5 -bit parallel in parallel out

register .. 1.10 1.00 0-90
BP100 = 74100 8 -bit bistable latches .. 1.76 1.66 NM
BP118 = 74118 Hex set -reset latches 1.30 1.20 1.00
BP121 = 74121 Monostable multivibraties 0.87 0-77 0.67
BP141 = 74141 BCD -to -decimal decoder/driver .. 0-87 0.77 0.67
BP145 = 74145 BCD -to -decimal decoder/drivers .. 1.80 1.70 1.60
BP1S1 = 74151 8 -bit data selectors (with strobe) .. 1.40 1.30 180
BP133 74153 Dual 4-1Ine-to-l-line data selector/

multiplexer 1.30 1.20
BP191 = 74191 Binary counter reversible 3.60 386 8.00
PRICE -MIX. Devices may be mixed to qualify for quantity pricer.
PRICES for quantities in excess of 500 pieces mixed, on application.
Data is available for the above Series of Integrated Circuits in booklet form, price 18p.

0.23 0-20

0-23 0-20
0-23 0-20
0.23 0.20
0-35 0.32
0.23 0.20
0.23 0.20
0.23 0-20
0-87 0.77

lip
046

0.16

0-16

0.16
046
0-16
0.29
0-16
0-16
0-16
067

.

nhilt-

0-87 0.77 067

1.40 1.30 1.20

0-23 0.20 0.16

0.23 020 0.15

0-23 020 0-15
0.23 0.20 0-15
0-28 020 0-15
035 0.32 0-20
0-66 0.32 0-29
0.43 0.40 0-37
0.43 0.40 0-37
0-47 0.46 0.43
0.47 0.46 048
0-87 0.77 0.67
1.36 1-26 1.16
1.30 1.20 1.00
0-87 0-77 0-67
ONO 0.70 0.60
0-87 0.77 017
1.21 1.00 0-87
0.87 0.77 0-67
0.87 0.77 0.67
087 0-77 0-67
0-87 077 0-87

TTL INTEGRATED CIRCUITS
Manufacturers -Pall outs' -out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturers' very rigid specifica-
tions. Ideal for learning about Its and experimental work.
PAK No. PAR No. PAK No.
UICOO = 12 x 7400N 50p ITIC42 = x 74.30N 609 l'IC80 = 5 x 7480N 50p
1.11C01 = 12 x 7401N 50p UIC30 = 12 x 7430N 009 VIC82 is 5 x 7482N SOp
UICO2 = 12 x 7402N 50p UIC.51 = 12 x 7451N 50p 1-IC83 = 5 x 7483N 50p
U1CO3 = 17 x 7403N 50p VIC60 = 12 x 7460N 50p 1'IC86 = 5 x 7486N 60p
U1C04 = 12 x 7404N 509 VIC70 = 8 x 7470N 50p 1.1C90 = 5 x 7490N 50p
FIC05 = 12 x 7495N SOp UIC72 = 8 x 7472N 50p 11C92 = 5 x 7492N 60p
U1C10 = 12 x 7410N 50p 1'IC73 = 8 x 7473N 50p 11093 = 5 x 7493N 600
UIC20 = 12 x 7420N 50p I IC74 = 8 x 7474N 50p 1'1C94 = 3 x 7494N 50P
UIC40 = 12 x 7440N 50p I 11.75 = 8 x 7475N 50p = 5 X 7495N 50P
UIC41 = 5 x 7441AN 909 I 11.76 = 8 x 7476N 60p 1I096 = 3 x 7496N 50p

1CX1 = 23 x Asst'd 74'n 21.60
Fake cannot be split but 20 assorted pieces (our mix) is available as PAK U1CX1
Every PAK carries out BI-PAK Satisfaction or money back GUARANTEE.

BRAND NEW LINEAR I.C's -FULL SPEC.
Price

Type No. Nue Leads Description 1-24 '...5-99 100 up
BP 201C-SL201C TO 8 D.P. Amp 63p 53p 46p
BP 701C-SL7OIC TO -5 8 OP Amp 68p SOp 46p
BP 702C-8L7021L1 TO -5 8 OP Amp Direct 01' 63p SOp 46p
BP 702-72702 D.I.L. 14 G.P. OP Amp (Wide

Band) 639 46p
BP 709 -72709 D.1.L. 14 High OP Amp 53p 45p
BP 709P-AA708C TO -5 9 High Gain OP Amp 539 460BP 711-p.A711 TO. -5 10 Dual comparator 58p 50PBP 741 -72741 D.I.L. 14 High Gain OP Amp

(Protected) 75p 602
pA 703C-pA703C TO -5 0 R.F.-I.P. Amp 43p 36pTAA 263- TO -72 4 Al,. Amp 70p 609
TAA 298- TO -74 10 G.P. Amp 90p 75p

40p
40p
40p
40p

609
272

709

Price
1-24 '27-99 100 tip
232 20p 16p
25p PNI) 200
25p 113p 120p
259 23p 20p
26p 23p 20p

ANOTHER
BI-PAK
FIRST !
THE NEW S.G.S.
EA 1000 AUDIO
AMPLIFIER MODULE

GUARANTEED NOT LESS THAN 3 WATTS RMS
Especially designed by S.G.S. incorporating their proven Linear 1.C.
Audio Amp. TA/621 providing unlimited applications for the
enthusiast in the construction of radios, record players, Audio and
Stereo units. Also ideal for intercom systems, monitoring applications
and phone answering machines. OTHER USES: portable applications
where supply rails as low as 9V are of prime importance.

 Sensitivity 40 mV for 1 watt
VOLTAGE GAIN 40dB but
can be varied up to 73dB for
some applications.

 Signal to Noise Ratio 86dB.
 Frequency response better than

50 Hz to 25 KHz for -3dB.
 Normal supply Voltage 9-24V.
 Suitable for 8.16 OHM Loads.

 Overall Size r 3" r.
 Typical Total Harmonic distor-

tion at 1 watt less than 1°0.
Supply voltage (Vs)=24V
Sohn: load.

Module Tested ant} Guaranteed
Quantity 1-9 10-25
Price each 12.63 12.28

Larger quantities quoted on request

Full hook-up diagrams and complete technical data supplied free
with each module or available separately at 10p each.

IC's
Type
No.
BP930
BP932
BP933
BP933
BP936 Hex Inverter

NOTE THESE PRICES!
DTL 930 SERIES LOGIC

Function
Expandable dual 4 -input NAND
Expandable dual 4 -input NAND buffer
Dual 4 -input expander
Expandable Hex Inverter .

.. .. .. ..
BP944 Dual 4 -input NAND expandable buffer without

pull-up .. .. . 259
BP945 Master -slave JK or R8 35p
BP946 Quad, 2 -input NAND 232
BP948 Master -slave JK or RS 35p
BP954 Monostable .. .. 90p
BP962 Triple 3 -input NAND

802BP9093 Dual Mader -slave JK with separate clock
BP9094 Dual Master -slave JK with separate clock 802 752 .00
BP9097 Dual Master -slave JK with Common Clock 80p 760 709
BP9099 Dual Master -slave JK Common Clock .. 802. 769 70p
Devices may be mixed to qualify for quantity price. Larger quantity prices on
appfication. (DTL 930 Series only).

23p
32p
20p
32p
85p
20p
759

20p
299
159
29p
80p
15p
70p

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS manufacturers' -Fall
outs" -out of spec. devices Including functional units and part functional but
classed as out of spec. from the manufacturers' very rigid specifications. Ideal P ,r
learning about I.C's and experimental work.
Pak No. Pak No.
UIC930 = 19 x µA 930 50p UIC948 8 X A. . 50p
UIC932 = 12 x µA 932 50p VIC951 5 x µA 951 .. 50p
UIC933 = 12 x µA 933 50p VIC961 12 x µA 981 .. 50p
UIC935 = 12 x pA 935 50p 1'1(29093 3 x µA 9093.. 50p
UIC936 = 12 X µA 936 50p 1'IC9094 5 X µA 9094. 50p
UIC944 sw 12 x µA 944 SOp U1C9097 5 x pA 9907.. 50p
UIC945 = 8 X µA 945 SOp 11C9099 5 x µA 9099.. SIP
UIC946 = 12 x µA 946 . 50p Ilex 925 Assorted 930 Series 11.50
Yaks cannot be split but 25 Assorted Pieces (our mix) is available as Pak
ITICX9. Every Pak carries our BI-PAK Satisfaction or money hark guarantee.
Data Booklet available for the BP930 Series. PRICE 13p.

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

P.O. BOX 6, WARE  HERTS
Postage and packing add 7p. Overseas add extra for airmail.

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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LOW COST ELECTRONIC AND SCIENTIFIC

EQUIPMENT AND COMPONENTS

DIGITAL INDICATORS KGM TYPE M3 OVERHAULED AVOMETERS

A meat compact indicator Models 40, 47A, 48A. (Models
47A and 48A are Admiraltyproviding selective display

0-9. Fig. Ht. 18mm. Panel
inounting. eimm tubular
midget flange lamps. Sup-
plied with 28V bulbs.
Finished matt black ano-
dized. W. tin, H. 21n,
Wt. 4oz. sass. Post free.

NUMICATOR PRICE UST

RED READING (16nun Fig. Height)
1119 Wee
GR10M/U Char 0-9 Display
(IRIOM Amber filter 0-9 Display
Quantity Price each (less base)

1-3 61.40
4-10 1145

11-25 11.60
26-100 1140

Bases SOp each

SIDE READING (14nint Fig. Height)
0-9 Display
XN3F/A 38 llllll leads Amber Filter
XN3F 38mm leads Red Filter
XN3A/P 8mm leads Red Filter
XN3A guan leads Clear Filter
XN11/1" 38mm leads Red Filter
NX23/FA 38mm leads Amber Filter

SPECIAL DISPLAYS
XN9 38mm leads Clear Filter
NXIO/C fimm leads Clear Filter
NX22 :ttinint leads Clear Filter

Display,. Fig. "1"
Displays "+, - and ti..
Displays Vs, A, 0, Vniv

Quantity
1-3
4-10

11-23
26-100

All Post free.

Price each
1145
1140
1146

96p

TELESCOPIC CABINET LID STAYS

4r4Wm -
Lift lid once stays open. Lift twice
catch releases and allows lid to close.
closed length 71in, open length 10110.
Finished doll plating brand new. 4 for K.
Poet free.

SLIDING CABINET LID STAYS

wilar principle to abo'c closed length
I tin, open length 311n. Finished dull
plating brand new. 6 for 11. Post free.

NEW MICROSWITCHES-
HONEY WELL

I PL 000 6 contacts. hi Amp. 125/260
Olt. Single pole. ON/OFF. Plunger

.perated. L.1 7/8', W. 5/8', H. 3/4'.
Price 5 for 3146. Post free.

NEW FRACTIONAL H.P. CAPACITOR
MAINS MOTORS

.30V, 501-1., 0 65A, 1/20 h.p., 2,850 r.p.m.
'ont. rated. Shaft In, dia. x }in long.
',cuter clamp mounting. 1150. Post free.

DELAY LINE LEXOR MDN 2464D
Miniature resin encapsulated module.
Total delay ZiOnisec to 10msec. Tapped at
10% intervals. Impedance 75 ohms to
10 k D. 30V wkg. Attenuation 0.5 dB/meet.
Also available MDN 24840 3 micro -sec
100 ohm impedance. 21in x 11,, X :in,
140. Post free.

MIDGET POWER RELAY OMRON Mk I
230V, 5011z. IPDT new. Faulty plating
on frame. 5 for 11.60. Post free.

pattern.)
D.C. volts: 0.12, 1.2, 12, 120,
480, 1,200.
Amps: 0.012, 0.12, 1.2, 12.
A.C. volts: 12, 120, 480, 1,200.
Amps: 0.012. 0.12, 1.2, 12.
Ohms: 1,000, 10,000,
1,000,000 (external voltage source)
Sensitivity: 166.6 Ohms/Volt, 333.3
Ohms/Volt when divided by two button
is pressed on both a.c. and ti.c. ranges
SIO. P. & P. 75p.
Qomplete with voltage multiplier for 4800
and 3,600V. Current shunts for 120A am
480A. A.C. current transformer for 20A
and 60A. In special wooden box. 11340
P. & P. /I.

Due to demand it may not always be
possible to supply a particular model, and
a different type to that ordered may lit
dispatched. These models are electrical!)
identical.

MEMORY CORE STORES
42 x 32.2kfl bit,
ferrite core store.
CM quantity
°Al° load diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, etc. Price 1126. P. &
38p.

BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARYALUX MOTORS
230/230V, 50Hz. 2.800
r.p.m.; 1/30 h.p.
cont. rated; ?On dia.
shaft; 31in long foot
mounting: wt. 61b.
C/IiV capacitor. ss.so.
Post free.

THERMOMETER
Industrial Instrument
employing Bourdon
tube principle. Scaled
0-103 degrees C. and
92-221 degrees F. Sin
dia. scale. 36in capil-
lary tube. Sensing element :India.
x 21in long. Pries 75p. P. & P. free.

NEW ENICRON SHADED
POLE MOTORS
240/250V. 5011z, 2,300
r.p.m. (no load).
Shaft -Ain dia. X 1}M
long. Suitable record
player, blower motor, etc. 55P.
free.

TELEPHONE DIALS
Clear Perspex, very good condition. N
markings. 76p each. P. & P. 25p.

OSCILLOSCOPE
TYPE CT 52
A very handy urinia-
tore portable instru-
ment for general
purpose applications.
2310 diem. tube. Wave
form investigation
from 10Hz-20MHz.
Pulse monitoring
duration 30 microseconds to 0.1 micro-
second. Time base free running 10112-
40kEh. Also single sweep facility from
30 microseconds to 3 microseconds.
"Y" Amplifier. Delay Line Calibration
Voltage. Power supply 110-230V.
40/6011., 30W. Supplied with metal
carrying case. L. 13in, H. 8in, W. 31in.
Weight 14' lb (less Gratieule, assembly an.
\ 'ening Hood). Price 122. P. & P. al 30.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE

OR PURCHASED
FOR CASH

Electronic Brokers Ltd. (Dept. P.E.) 49-53 Pancras Road
London NWI Tel. 01-837 7781 Telex 267307

C97;yER
WORK POSITIONERS -300 SERIES

/1#
4411Ak

.%V Ipir9

Colbert Pana-Vise WORK
POSITIONERS are specially
designed to quickly and easily
achieve the most CONVENIENT,
COMFORTABLE and TIME-
SAVING work position.
Available with vacuum clamp or
screw -on base. They can be
ROTATED, TIPPED, TILTED,
ANGLED, ELEVATED,
LOWERED.

The required work position is
firmly secured with a patented
ONE KNOB CONTROL, a unique
feature of COLBERT
POSITIONERS.

A series of special holders is
available for various types of
work.

Full details available on request.
Distributors :

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 PICCADILLY, LONDON, W.1. Tel. 01-628 9556
Cables: SPECIPROD LONDON (made in U.S.A.)

.goon Oictmpartg
offers a comprehensive range of

COIN & METAL DETECTORS
THE HUNTER
High sensitivity combined with marked stability to give asimple-to-use
detector which is a must for the professional man such as tree
surgeon, electrical contractor or serious treasure hunter

THE EXPLORER

12400

Inexpensive but sensitive. Will give hours of treasure hunting fun for the
whole family on the beach, whilst walking or at home in E1950the garden. A useful robust general purpose detector

THE DISCOVERER
The Do -It -Yourself kit entails a minimum capital outlay and can be

I easily assembled in a few hours. The kit is complete except for a
standard portable transistor radio as most families have one of these
available. As sensitive and stable as the more expensive
detectors but a fraction of the cost 15.40
2 Th"Dsco Te -e%" Metal Detector fully vem:1e d.n:reIdyorueras,.rrai.notinude)
3 r.isritsacbolveerterrIsisetz,transistor 6.setioct,rideal, for use with the

£7.50

£I.95

TREASURE HUNTER'S HANDBOOK
"A Fortune Under Your Feet". This new publication answers all your
questions on treasure hunting. Find out the How,
Where, When and Why of this fascinating new hobby

45P plusa packing
PLEASE ADD 30p TO DETECTOR ORDERS TOWARDS COST OF POST,

PACKING AND INSURANCE.

ALL DETECTORS ARE GUARANTEED FOR ONE YEAR.
SHOWROOM DEMONSTRATIONS: MONDAY -FRIDAY 10-5 p.m.

SATURDAY 9-I p.m.
FURTHER DETAILS OF ALL DETECTORS AVAILABLE ON REQUEST

(A 3p rainy would be appreclated),

OPEN MON-FRI,II-Opm

612

184 Main Road, Biggin Hill, Kent. Telephone: Biggin Hill 4234
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TRANSISTOR RADIOS
TO BUILD YOURSELF.

BackedBacked by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Wavebands Medium Ware 1, Medium Wave 2, Long Wave, S.W.1, S.W.2, 8.W.3,
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves. 4 section 24in.
retractable chrome plated telescopic aerial for Short Waves for maximum performance.
Push-pull output using 1300Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 , 4in speaker. Air spaced ganged tuning condenser. On/off
switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. Size 9 4in approx. Easy to follow instructions and diagrams
snake the Roamer Eight a pleasure to build. Parts price list and easy build plans 35p (FREE with
parts).

Total building costs £6-98 Overseas
P. & P.

Post, packing and insurance 41p 90p

roamer seven
mk IV

FULLY TUNABLE WAVE-
BANDS-MAY.1, M.W.2 L.W.,
S.W.I, S.W.3 and Trawler
(land. Extra Medium waveband
provides earner tuning of Radio
Luximbourg, etc. Wullt In ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24in
chronic plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors
and two diodes including Micro -Alloy R.F. Transistors. Famous make
7 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control,

e change switches and tuning control. Attractive case with carrying handle. Size
. 7 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plans 15p (FREE with parts).

Total building costs

£5.98 Personal Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 41p
Overseas P. & P. 90p

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
Sin. SPEAKER
Attractive case in black with
red grille and black knobs and
dial with sport brass
inserts. Sin 9 x 51 z 2111).
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive aerial for M.W. and L.W. Telescopic aerial foe Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

Total building costs

£4.48 Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 31p
Overseas P. & P. 70p

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive black and gold case. Size 5: 1:
3f in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages 5 transistors and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker. Easy build plans rind parts
price list 8p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass inserts. Size 9 x 51
21in. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
hand for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages -8 tran-
sistors and 2 diodes Including Micro -Alloy. R.F.
Transistors, etc. Easy build plans and parts
Price list 10p (FREE with paste).
Earpiece with plug and switched socket for private
listening, 30p extra.

Total building costs

2.22 post,
packing

and insurance 21p
Overseas P. & P. 55p

Total building costs

£3.98 Post,
Ipacking

and insurance 26p
Overseas P. & P. 70p

* Callers side entrance Barratts Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive case with red speaker grille. Size 81 x
Olin x )tin. 7 stages -5 transistor. and 2 diodes,
ferrite rod aerial, tuning condenser, volume control.
fine tone moving coil speaker. Easy build plans and
parts price list 8p (FREE with parts).
Earpiece with plug and switched socket for
private listening, 30p extra.

Total building costs

22.38 Post,
packing

and insurance 22p
Overseas P. & P. 55p

RADIO EXCHANGE LTD
61a, HIGH STREET, BEDFORD. Tel. 0234 52367 I

I enclose £ please send items marked
ROAMER EIGHT D ROAMER SEVEN
TRANSEIGHT POCKET FIVE
TRANSONA FIVE ROAMER SIX

Parts price list and plans for

Name

Address

I.
PE 32

I
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28watts, rms. 40Hz to 40kHz ±3dB
There are two stereo amplifiers - the RT100 for ceramic cartridges, the RT101
for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just
like top -priced units. FETs give you more of the signal you want, and almost
none of the background hiss you don't. Both units have a jack.socket to plug
in headphones and there's a separate output for tape recorder. Filters (an
unusual feature in this price range) and tone controls give a wide range of
bass and treble adjustment which compensate for input deficiencies and
domestic acoustic conditions.

Viscount Ill Audio £49
Suite complete

PRICES SYSTEM 1
Viscount Ill RT101 amplifier £22.00+ 90p p&p
2 x Duo Type II speakers, £14.00 + £2 p&p
Garrard SP25 Mk. III with
MAG. cartridge, plinth
and cover £23.00 + £1 p&p

Total £59.00
Available complete for only £52.00 + £2.50

P&P.

SPECIFICATION
14 watts per channel into 3 to 4 ohms. Total distortion
@ low @ 1kHz 0.1%. P.U.1 150mV into 3 Meg.
P.U.2 4mV @ 1kHz into 47K. equalised within ±1dB
R.1.A.A. Radio 150mV into 220K. (Sensitivities given
at full power.) Tape out facilities; headphone socket,
power out 250 mW per channel. Tone controls and
filter characteristics. Bass: + 12 dB to - 17'dB @
60HZ. Bass filter: 6dB per octave cut. Treble control;
treble + 12 dB to - 12 dB @ 15 kHz. Treble filter: 12
dB per octave. Signal to noise ratio: (all controls at
max) RT101 - P.U.1. & radio - 65dB.P.U.2 - 58 dB.
RT100 same as RT101 but P.U.2. 450 mV into 3 Meg.
Cross talk better than -35dB on all inputs. Overload
characteristics 26dB on all inputs.

Size 131" 9" 31".

Radio and TV Components (Acton) Ltd. 21d High Street, Acton, London, W3 6NG
3:3 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.

Goods not dispatched outside U.K.

SYSTEM 2
As System 1, but with 2 x Duo Type III

speakers at pair £32.00+ £3 p&p
Available complete for £69 + £4 p&p
SYSTEM 3
Viscount Ill Amplifier RT100 £17.00 + 90p p&p
2 x Duo Type II speakers, pair £14.00 + £2 p&p
Garrard SP25 Mk. III with CER. diamond
cartridge, plinth and cover £21.00+ £1 p&p

Total £52.00
Available complete for only £49.00+ £2.60

P&P
SPEAKERS Duo Type II
Size 17" x 104" x 64". Drive unit 13" x 8" with
parasitic tweeter. Max. power 10 watts. 3 ohms
Teak veneer cabinet. £14 pair + £2 p&p.
Duo Type III Size 234" x 114" x 94". Drive unit
134" x 84" with H.F. speaker. Max. power 20
watts at 3 ohms. Frequency range 20Hz to 20kHz.
Teak veneer cabinet. £32 pair + £3 p&p.

R+TV
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SO WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
F response:
-3dB points 301-Iz at
!SKRz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or 15 ohms. Bass Con-
trol Range: 1 13dB at
60Hz. Treble C
Range : 12dB at 10KHz.
Inputs: 4 inputs at 5mV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs at 200mV into
470K.

To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
SPEAKERS! Size 20in x 20in a. 10in incorporating I2in heavy duty 25 watt
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme-Black and grey.

COMPLETE 250 Plus or available separately" Amplifier: E28.50 plus LI50 P. & P.
SYSTEM P. & P' Speaker: E12.50 each plus (1.75 P. & P.

Give us six months,
and we'll turn your hobby

into a career.
You have a hobby for a very

good reason. It gives .you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you'll enjoy your work more, and
you'll do better work.

Now CDI can help you find
such a job. A job where you'll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you're inter-
ested in mechanics or electronics
(without necessarily being a

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.
So give us a call. CDI. We're
the Education Division of one
of the world's largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to
spending the rest of your life with
your hobby.

Ring

01-637 2171
between 9 a.m. and 9 p.m. and ask for Mr Pearce

It's quicker and easier to phone, but if you,
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.I.
Please give me further information.

Name

Address

Age Phone

CONTROL DATA
INSTITUTE

4G1

CONTROL DATA

LIMITED

The Education Division of one of the world's
largest Computer manufacturers.

_J

TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in 4fin
deep. SET OF PARTS
Circuit diagram 13p, free with

parts Speaker, baffle and fixing kit
E 25 extra plus P. & P. 25p

£6.30 Plus P. & P.
50p

Speaker postage free when
ordered with parts

SOUND 50

ELEGANT SEVEN Mk. III (3500 Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: 75p

£5.25 Plus P. & P. 50p. Circuit 13p
Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. The latest modulated and
pre -alignment techniques makes this simple to build.
Sizes: I 2in x Bin x Sin.
£5.25 Plus P. & P. 50p. Circuit

13p. Free with parts.

THE RELIANT MK. III
SOLID STATE

GENERAL PURPOSE
AMPLIFIER

in simulated teak case
GIS P. SPV50p

SPECIFICATIONS
Output- 10 watts. Output impedance -3 to 4 ohms.
Inputs I. -xtal mic. 10mV Tone Controls-Treble control range I 2dB at
10KHz. 2. -gram/radio 250mV. Bass control range :a 13dB at 100Hz.
Frequency Response-(with tone controls central) Minus 3dB points at 20Hz
and 40KHz. Signal to Noise Ratio-better than -60dB. Transistors -4 silicon
Planar type and 3 Germanium type. Mains input -220/250V a.c. Size of chassis-
10}in x 4fin 2}in. For use with Std. or L.P. records, musical instruments, all
makes of pickups and mikes. Built and tested.

RH-TV RADIO & TV COMPONENTS

(ACTON) LIMITED

21d High Street, Acton, London W3 6NG
323 Edgware Road, London, W.2

ALL MAIL ORDERS TO OUR ACTON BRANCH
Terms C W 0 All inquiries S A E U.K.
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Mullard
TECHNICAL BOOKS
Power Engineering
using Thyristors

Part 1. Techniques of
Thyristor Power Control

A new book to bridge the gap between electrical
power engineering and electronics.
Including postage LIAO.

Data Book 1970
Gk.res Mullard abridged data on valves, picture
tubes, semiconductors and components used in
consumer electronics.
Paper bound. Including postage 24p.

Transistor Audio
and Radio Circuits

For radio receivers, radiograms, record players,
tape recorders, hi-fi equipment.
Over 200 pages packed with the most up to date
information.
Bound in cloth. Including postage £1.60.

Electronic Counting
Circuits. Techniques. Devices.

The increasing use auto-
mation in factories has given rise to an increased
interest in counting. This present book is intended
to help engineers to use electronics to solve their
counting problems as simply or as cheaply as
possible.
220 pages fully illustrated. With diagrams.
Including postage L150.

Semiconductor Devices
This book is an introduction to Semiconductor
Electronics and its contents should be readily
understood. The subject is treated non -mathem-
atically. Numerous illustrations and diagrams.
Including postage 42p.

A programmed book on
Semiconductor Devices
This book is an integral programme which is a

form of self instructional text.
Size 1 2ins. x 8ins. Numerous illustrations and
diagrams. Including postage 75p.

Electronic
Experiments

The 20 experiments are intended as constructional
projects, such as, an Oscilloscope, Logic Gates,
Electronic Organ, Electronic Timer, etc. Containing
numerous Illustrations and diagrams.
Including postage 75p.

Post now to: Dept. M
SELRAY BOOK COMPANY
60 Hayes Hill Bromley BR2 7HP

Now a screwdriver that
holds the screw for you

The Chuck Grip
At last, someone's improved the screwdriver. Made it so

that you can fix a screw, any screw, with one hand. No
more fumbling or dropping, even in awkward situations.
Look at these features:

* Nylon chuck- * Electrically
grip clasps any 4 insulated handle
screw head stands up to
securely (dome, 50,000 volts.
flat, countersunk)
whilst you turn the
screwdriver with
one hand.

torn holes when

* Blade retracts
into handle, so no and hardware

heads.

1

eli nncdheeds fully

Available at D.I.Y.

stores everywhere,

* Interchangeable * Handy size ...
blades for either
Phillips, Pozidriv, or
conventional screw

carried in pocket. recommended retail

Distributed by: price 571p.

1+

I.X.P. Ltd., Dept. PE8/71, Henshaw Lane, Yeadon,
LEEDS LS19 7RZ Telephone: Rawdon 4015/6

Manufactured by Unique Small Tool Co. Ltd.

VALVES SAME DAY
ED

SERVIC
UA

E
NEW!TEST ! GRANTEED !

SETS 155, 195, 1T4, 384. 3V4, DAF91, 1)091, 0591, DL92, DL94.
Set of 4 for 1142. DAF96, DF96, D596, 131.96, 4 to 4148.

1115 .28 25U40T 57 DL96 48 EL500 42 PCL82 46 UABC80 411
185 .28 3001 80 DY86 EM80 .41 PCL83 .110 0AF42
1T4 48 30015 68 DY87 48 5581 .41 P471.84 .37 UBC41 .52
384 .28 30017 80 DY802 .40 EM84 43 P01.85 45 UBF80
3V4 47 30018 67 EABC80 48 21687 47 P01.86 41 57B8'89 485040 48 30F8 76 EAF42 .60 Elt51 48 P01.88 72 UCC84 .35
51740 47 30FL1 68 EB41 40 EY86 .38 P471.800 .77 UCC85 .36
51(30T SOFL12 72 5891 .11 EZ40 43 PENA4 42 UCF80 46
5Z40 47 30FL14 72 EBC33 40 EZ41 43 PEN360 .70 UCH42 42
6/301.2 48 SOU 82 EBC41 44 EZ80 48 PFL200 48 UCH81
6AL5 41 301.15 62 EBC90 42 EZ81 .84 PL36 49 UCL82 45
6AM6 18 30L17 78 EBF80 .33 0Z30 47 P1,81 .46 !MUM 45
6AQ5 30P4 65 EBF89 41 (1Z39 43 PL81A .51 UF41 46
6AT6 30P12 77 ECC81 .18 GZ34 .50 PL82 .33 UF89 .82
6AU6 S0P19 65 ECC82 48 KT41 .77 FL83 45 01.41 .60
6BA6 42 30PL1 68 ECC83 46 KT61 .55 P1.84 43 UL44 8140
68E6 48 30PL13 86 ECC85 KT66 43 P1.500 45 ULU 45
6BJ6 42 30PL14 70 Ef57804 40 1.5819 411 P1.504 .87 112184 .22
6BW7 .60 30PL15 90 ECF80 40 5.5929 .72 PM84 47 UY41 .41
6CD60 11.10 35L60T 46 ECF82 .80 1.5339 43 PX25 £1.17 UY85 48
6F14 .45 38W4 23 ECH35 40 N78 .87 FY32  55 VP471 '776F23 41 35Z40T 25 ECH42 .68 p61 40 PY93 .56 Z77 .82
6F25 807 46 501181 49 PABC80 45 PY81 47 Traoditors
6K7G 42 8063 62 ECH83 41 p086 PY82 47 AC107 .176580 47 AC/VP2 77 EGH84 47 p068 PY83 48 AC127 .18
6Q70 .33 B349 65 ECL80 45 PC96 .42 PY88 45 AD140 47
68L70T 47 B729 62 ECL82 .33 PC97 40 PY800 .37 AF115
68N70T 40 CCH35 67 ECL86 .40 PC900 57 PY801 .37 AF116 40
6V60 .28 CL33 92 EF39 P0084 .86 R19 .33 AF117 40
6V6GT 42 CY31 88 EF41 40 pec85 .30 R20 .65 AF116 48
614 .22 DAF91 88 SF80 44 P0088 .48 025 .68 AF126 .17
6X5GT .38 DAF96 86 EF85 PCC89 .47 U26 .85 AF127 .17
10P13 .60 DF33 85 EF86 P00189 .51 047 .68 00211 46
12AH8 28.25 DF91 16 EF89 47 P00805 45 049 .65 0044 .12
12AT7 .18 DF96 86 EF91 .13 PCF80 .30 U50 .39 0045 .12
12A06 .23 D1177 22 EF183 40 PC582 48 U52 .31 0071 .12
12AU7 .83 0E82 87 SF184 .38 PC586 .47 078 .84 0072 .12
12AX7 .28 DK91 28 EH90 48 PCF800 47 0191 .82 0075 .12
19B060 .87 DK92 42 EL33 45 PCF801 .33 11193 .48 0081 .12
20F2 .07 DK96 38 EL34 49 PCF802 46 13251 .72 oath .12
20P8 45 DLSS 35 EL41 45 PCF805 47 U301 .52 0082 .12
20P4 DL92 89 51.84 44 PCF806 .60 U329 .72 008211 .18
25L6GT .85 DL94 37 MAO .26 PCF808 .72 11801 .93 00170 .88

READERS RADIO
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441.

Postage on 1 valve 5p, on 2 or more valves 3p per valve extra.
Any parcel insured against damage in transit 3p extra.
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SLEEP INDUCER

FIND BURIED TREASURE WITH THIS

READY BUILT & TESTED

Treasure Only

Locator £4.95
Module (99/-)

Olp
4=7

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE.
Ready built and tested-Just plug In a PP3 battery and 'phones and it's working. Put it in a case,
screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT
120! Extremely sensitive-penetrates through earth, sand, rock, wood, dirt, water, etc.-EASILY
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS-
TORICAL RELICS. BURIED PIPES, KEYS, NAIL -IN -TREES, ETC., ETC. Signals exact location
by "beep" pitch Increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL
so stable and sensitive it will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES
CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three cloys electronic
beachcombing-it's almost like /toeing a licence to print money! Unclaimed treasure now exceeds the
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST-TREMENDOUS
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY.
ORDERS DEMPATCHMEUN STRICT ROTATION. SEND NOW 1495 + 30p cart. (991- + etc.
(High quality Danish Stethoscope headphones £275 (55/-) extra if required).

SOOTHE YOUR NERVES, RELAX WITH

AMAZING RELAXATRON
CUTS OUT NOISE POLLUTION-SOOTHES YOUR NERVES! Don't
underestimate the uses of this fantastic new design-the RELAXATRON
is basically a pink noise generator batted on avalanche operated transis-
tor.. Besides being able to mask out extraneous unwanted sounds, it has
other very interesting propertlea. For instance, many people find a
rainstorm mysteriously relaxing, a large part of this feeling of well-being
can be directly traced to the sound of falling raindrops(-a well known
type of pink noise. A group of Dentists have experimented on patients with
this pink noise-NO ANESTHETICS WERE USED! The noise ostensibly created a most definite reaction on them patients'
nervous ,yntems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING. IF YOU FEEL TENSED, UNABLE TO RELAX-
then build this fantastic Relaxatron. Once used you will never want to be without it-use this amazing pink noise gen
erator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Dees standard
PP3 batteries (current used so small that battery life is almost shelf -life) CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique, step-by-step, fully illustated plans. No soldering necessary. All parts includingcase,
a pair of crystal phones, Components. Nuts, Screws, Wire, etc. etc. no soldering. Send only 2225 + 25p (45/- + 5/-)
p. & p. parte available separately.)

fia.

EAVESDROP ON THE EXCITING WORLD OF
AIRCRAFT COMMUNICATIONS- JUST OUT

ONLY

£2.37 ,

(47,0)

V.H.F. AIRCRAFT BAND
CONVERTER

Pius
,t I'. 23i,

Many thousands of v.h.f. Aircraft Band Converter, now
selling in U.S.A. Listen in to AIRLINES, PRIVATE
PLANES, JETPLABES. Eavesdrop on exciting crosstalk
between pilots, ground approach control, airport tower.
Hear for yourself the disciplined voices hiding terueness on
talk downs. Be with them when they have to take nerve
rippling decisions in emergencies-Tune into the inter-
national distress frequency. Covers the aircraft frequency
band including HEATHROW, GATWICK, LUTON,
RINGWAY, PRESTWICK ETC., ETC. CLEAR AS A BELL.
This fantastic fully transistorised instrument can b,
built by anyone nine to ninety in under two hours. (Our
design team built four-everyone worked first time). No
knowledge of radio or electronics required. No soldering
necessary. Fully illustrated simply worded instructions
take you step-by-step. Uses standard PP3 battery. Size
only 41" x r x lr. All you do is extend rod aerial, place
close to any ordinary medium -wave radio- (even tiny
portables) NO CONNECTIONS WHATEVER NEEDED.
Use indoors or outdoors. THERE WILL SE ENORMOUS
DEMAND FOR THIS NEW Dram, 881u IOW, ONLY
22117 (47/6) p. & p. for all parts, including case, nuts.
screws, wire, etc., etc. (parts available separately).

GET A GOOD NIGHT'S SLEEP-EVERY NIGHT!
INGENIOUS ELECTRONIC only

£2.75
(55/-)

CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN?WOULD
YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHTY Then build this ingenious elec-
tronic sleep inducer. /t even stops by itself so you don't have to worry about it being on all night! The loudspeaker produces
soothing audio -frequency sounds, continuously repeated-but as time goes on the sounds gradually become less and less
-until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A co,strol ispro-
vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours.
No knowledge of electronics or radio needed. Extremely simple, easy -to -follow, step-bystep, fully illustrated Instruction
included. No soldering necessary. Works off standard batteries-extremely economical. Size only 3' x 4r x 1 r -take
it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc. etc. THERE WILL BE A GREAT
DEMAND FOR THIS UNIQUE NEW DESIGN-SEND NOW 12-75 + 25P (55/- + 5/-) p. & p. (parte available separately).

\\\\\Y.,

only
£2.25

(45/-)

REAL WORKING ELECTRONIC ORGAN
Don't confuse wilh ordinary electric organs that simply blow air
over mouth -organ type reeds etc. Eight months were spent in
creating and testing this superb, revolutionary electronic
organ. Fully transistorized-no valves. Proper aelf-contained
loudspeaker. Fifteen separate keys span Iwo full octaves-play
the "Yellow Rose of Texas", play "Silent Night", play "Auld
Lang Syne", play lots and lots of similar tunes on this real
working electronic organ. Although it's no theatre organ it's
certainly no tiny thing. It measures 131 x 10 x 2/". You have
the thrill and excitement of building it together with the
pleasure of playing a real, I lye, throbbing electronic organ. TakeONLY it anywhere-play it anywhere, NO PREVIOUS KNOWLEDGE
OF ELECTRONICS NEEDED-NONE WHATEVER. No
soldering necessary. it really Is as simple aa a.b.c. to make.

Anyone from nine yearn upwards can build it easily in one short evening following the fully illustrated,
step-by-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU-(55/-) MEET at our low, low building price. ONLY 2275 (55/-) + 23p t4/6) p. & p. for all parts, including

case, loudspeaker, translators, condensers, resistors, knobs. transformer. volume control, wire, nuts, screws, simple
(but full) instruction., etc. etc. User standard battery (parte available separately). Have all the pleasure of making It
yourself, finish with an exciting gift for someone.

-

£2.25

SHORTWAVE TRANSISTOR RADIO
Can be built in one evening

At last! After trying countless circuits searching for easy build, work
first-time short waver. Giving advanced world-wide performance, we chose
this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step,
easy -as -ABC, fully illustrated inetructione. (We built ten prototypes and
every one worked first time) no soldering necessary. 76 stations logged on
rod aerial In 30 mine.-Rassla, Africa. USA. Switzerland. etc. Experience
thrills of world wide news, sport, music. etc. Eavesdrop on mums! broad-
casts. Uses PP3 battery. Transistorised (no valves!). Size only 3'. 45- a 15-.
As tremendous demand anticipated price held to only 1225 (45/-) +
)7p (3/6) p. & p. for all parts incl. Cabinet, screws, instructions etc. (Part

145/-) available separately).

BUILD 5 RADIO AND
ELECTRONIC

PROJECTS
BUILDING .

TOTAL

PRICE
(39/6)

Amazing Radio Construction
set I Become a radio expert for
11-117 (39/6). A complete
Home Radio Course. No ex-
perience needed. Poets includ-e o 0 Mg simple instructions for each

design. Illustrated
Step-by-step plane,
all Transistors, loud-
speaker, personal

phone, knobs, screw., etc., all you need. Presentation Box 37p
(7/6) extra as illus. (if required) (extra parts available separ-
ately) no soldering necessary. Send only RV (39/6) + 23p
(4/6) p. R p.

FIND
BURIED TREASURE!

TREASURE LOCATOR
TRANSISTORISED

NOW IT'S HERE AT LAST, after experimenting for four and a
half months with a multitude of different circuits and carrying
out actual field tests with prototypes, our design team have come
up with this real winner. This fully portable transistorized metal
locator detects and track. down buried metal objects- it signals
exact 1 ocailon with loud audible sound (no phones used)-uses

any transistor radio which lite Hinkle-
no connections needed. FINDS GOLD.
SILVER, LOST COINS. JEWELLERY.
KEYS, WAR SOUVENIRS, ARCHAE-
OLOGICAL PIECES. METALLIC ORE.
NUGGETS ETC. ETC. Outdoors or in -
doom Extremely sensitive. will signal
presence of certain objects buried several
Jest below ground I No knowledge of
radio or electronics required. Can be
built with ease in one short evening by
anybody from nine years of age upwards,
with the wonderfully clear, easy to
follow, step-by-step, fully illustrated
instructions-it really is easy as

A.B.C. transistorized -- no
ONLY valves. Uses standard PP3

battery. No soldering neces-
sary. Size of detector head
13r 10. x Great
demand expected at this

(47/6) remarkably low price-
ORDER WHILE PRE-
SENT STOCKS LAST.
All parte including de-
tector head case, nuts,
screws; wire, simple
instructions etc. etc.
ONLY 22-37 (47/6) +
27P 15/6) p. & p.
(Sectional handle as
illustrated 75p (15/ -
extra). Parts available
separately. Made up
look. worth 215 !

£2.37

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED.

CONCORD ELECTRONICS LTD (Dept. PE21 ) 8 Westbourne Grove, London W.2.(Nr Bayswater & Queensway Tubes. I minute ABC Cinema)(STAFF WANTED FOR ALL DEPARTMENTS) Callers Welcome 9 a.m.-6 p.m. inc. Saturday
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IMPORTANT. THIS LATEST 1971 MODEL INCORPORATES ALL THE
LATEST TECHNOLOGICAL IMPROVEMENTS AND SUPERSEDES ALL
ZARLIEN MODELS YES, THIS SENSATIONAL BRAND NEW VET 204
RUSSIAN S WAVEBAND PORTABLE RADIO, DESIONED FOR WORLD
WIDE RECEPTION, will probably make your present radio seem like a
"crysthl set"! It's far better than any other 8 sate radio that even they has e
produced before ! It even incorporates a special MARINE WAVEBAND to
receive woken communications from ship -to -shore! Complete with optional
battery eliminator for both battery and mains use I It represents the Swirl
name we have ever offered! We're almost giving them away at only 11097
a mere fraction of even today's Russian miracle print In fact we challenge
you to compare the performance and tattle with that of £42.00 radios
You just can't lose, we'll refund your money instantly if you are not
astounded I Parer and sweeter tone than ever! Inch wider band spread
than hitherto, for absolutely "pin -point" station selection! Yes, the
Russians hate really surpassed themselves this time, proving once again
their fantastic ability in the field of electronics and brilliantly reflecting
their advanced micro -circuitry techniques in the field of spaceship and
satellite communications. YOU GET THIS AMAZING SET FROM US
AT A PRICE THAT BEARS NO RELATION TO ITS TRUE VALUE
Yes, S separate wavebands, including Standard Long, Medium and Short
Waves to cover the world. PLUS spacial "ship -to -shore" MAR= BARD!
Unless side control waveband selection unit gives incredible saes of station
tuning! Thoimande of different transmissions, and stations at your fingertips
54 hours a day, including ships at sea, etc. and messages front all over the
world-truly nothing is secret! The radio enthusiast can have the world
in the palm of his hand I You moat hear it to beliive it I Superb, next lone
- -controlled from a whisper to a roar that will fill a hall 1 Genuine push-pull
output ! Separate ON/OFF volume and Treble/Bass tone controls I Press-
bution dial illumination! Take it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery eliminator
from 220/240v AC mains supply. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 3lin. length. also a fabulous OAR
RADIO-any speed, requires no additional aerial, UNIQUE! Elegant
Black and l'hronie finish case. SIZE Ili. Sins. Sties, overall appror.
Magnificently designed and superbly made to give years of perfect service.
Complete with WRITTEN GUARANTEE, manual with simple operating
Instructions and circuit diagram. ONLY11097 (with mains/battery elimina-
tor 11.38 extra). BOK. POST, ETC., 60p. Standard batteries 88P *MIL Can
also be used through extension amplifier, tape recorder or public address
system. Send today or call at either store, but HURRY I It's the chance
of a lifetime. (Sorry-we cannot change these new radios for any earlier
model already purchased.) feed quickly or call. Refund guaranteed.

RUSSIAN WORLD BEATER

u ST D WIDERECEPTION
THOUSANDS OF TRANSMISSIONS

lie Fabulous

AND STATIONS
DIE WORLD OVER

AND NEW

VEF 204
8 WAVEBAND

10 TRANSISTOR
pazTPuAseTrEs

AND NOW WITH

'SHIPIOSHORE
MARINE BAND WE

COULDN'T
EVEN/HAKE MEM

R OUR PA NTAS77 C PR/CE'Ornotort 13  97p -

SHOPERTUNITIES LTD. PM

*COMPARE IT'S PERFORMANCE

with 4 42 RADIOS!

Dept. PN 7. 164 UEBRIDOE ROAD, LONDON W12 SAQ

(facing Shepherd's Bush Green). ( Thursday 1 , Friday 7 p )

AL:40 AT 37/39 HIGH HOLBORN, LONDON, W.C.I (opposite Chancery Lane). (Wed. I, Thurs. 7). Both stores open from Monday to Saturday from 9 a.m. until 6 p.m.

Newest, neatest
system ever
devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES I
SINGLE UNITS (ID) (Sins 2(ins
2:ins). LI 35 DOZEN.
DOUBLE UNITS (2D) (Sins 4}ins
liins) L2.25 DOZEN.
TREBLE (3D) L2.35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), /365 for 8, EXTRA LARGE
SIZE (6DI) 13.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders L.5 and over DEDUCT 5% in the £

Orders £10 and over DEDUCT 7i% in the £
Orders L20 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under L5. Orders L5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

IVORYETLI MITE 0

S SIZES
All INTERLOCK

(Dept. PE8) 124 Cricklewood

Tel. 01-450 4844
Broadway, London, N.W.2

EX G.P.O.
EQUIPMENT

UNISELECTOR UNIT
Unit contains:

2 3 bank 25 way
2 4 bank 25 way
2 5 bank 25 way

interconnected to 12
chokes and condensers. E670

TWO MOTION SWITCH UNIT
Unit contains 3 10 bank 11 way
switch wired to 1,400 position tag
board giving possible 660 single pole
switch positions. 50V d.c. 6,475

UNISELECTORS
3 bank 25 way ..
4 bank 25 way ..
5 bank 25 way
6 bank 25 way ..

relays plus

.. 80p

.. 90p
£1

.. CIA 0

STEP UP SWITCH with loose con-
tacts .. . . £1.75
TOGGLE SWITCH 3 position 2
pole each 2Sp

INDICATOR LAMP STRIPS 10
lamps .. 15p

Post and packing free

READER MAIL SERVICE
11 ASHDALE DRIVE, WITHINGTON

MANCHESTER M20 9TF

Vary the strength
of your lighting with a

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal.
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radior: 600 L3.20 Kit Form L2.70

300-12.70 Kit Form L2.20
All plus 10p post and packing.
Please send C.W.O. to: -

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments
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PHILIPS STEREO & MONO
AUTOCHANGER 0,
19.75 Post 25p.
Precision hi -11 quality at
bargain price. Silver and ;grey deck enamelled
finish. 101in. dia. turn-
table. 4 speeds, 16, 331.
45 and 78 r.p.m. Plays 7, 10, 12in. disc, which can be
mixed. Fitted renowned Philips plug-in pick-up with
stylus LP Stereo EP and 78. Sensitivity 100mV. Frequency
response 30cps-16lic:s. Lightweight stylus pressure 3-8
grammes. Board size required 14 12tio. Above 4in.
Below 21in.

PHILIPS PORTABLE PLAYER CABINET
Sine 18 > 151 71in. Cut for above deck. Amplifier space
14 x 5 , 31in. Satin aluminium front grille. Really smart
appearance. Blacks White or Green Grey. IA Post
Chrome fittings. "-` 25p

BSR C.I09 SUPERSLIM
STEREO & MONO CHANGER
Plays 12', 10" or 7" records.
Auto or Manual. A high -"err '')

quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200 250v.
Size 131 lltin.
Above motor board Olin. ,J1below motor board Olin.

with STEREO and MONO XTAL -75 rg:t.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond and Mono Sapphire. SP25 Mk II £15.
Model 3500 Stereo and Mono Autochanger £14. Post 259
RECORD PLAYER PORTABLE CABINET 12.75
Space for amplifier and autochanger. Post 25p. "'''
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 8 watts output. Tone sod
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80. Responie E460-12,000 cps. Sensitivity 200mV. Post 25p.
RCS 2 WATT AMPLIFIER with loudspeaker and £3
aim UCL82 and UY85. Post 25p.

R.C.S. TEAKWOOD BASE. Ready cut out 12.75
for mounting (state player make and model).
R.O.S. PLASTIC COVERS FOR ABOVE BASE. /2.75
Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. With mono stal and stylus £1 25.
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains 13
operated motor, turntable and pick up. Post 25p.
HI-FI PICK UP CARTRIDGES. Diamond Stereo,.Mono
9TA £2 110; GP94 £2 75; GP93 £225; Mono GP91 £1.50;
On 11.25; GM 95p; ACOS L.P. only 50y.
All standard fixing complete with stylus.

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial ....OS. Spare Cores 3Os, P50/1AC 30p Driver Trans. LFDT4

. 50
I.F. P50/2CC 470 kola. 33p Printed Circuit, PCA1 . 50
3rd I.F. P50,3CC 33p J.B. Tuning Gang 85
P51/I or P51'2 33p Weyrad Booklet 10P503V 33p , OPT1 55
Mullard Ferrite Rod 8 x tin. 20p. 8 x lin. 25p.

VOLUME CONTROLS 80oh. Coax 4p yd.

Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L'S 159. D.P. 25p. 40 yd. £1.40; 80 yd. £2.
STEREO L S 55p. D.P. 75p. FRINGE LOW LOSS I lipEdge 5K. S.P. Transistor 25p. Ideal 825 and colour l' "yd
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Value. 10 to 30 K.. 25, LONG SPINDLE An,
Carbon 80 K to 2 meg. r 10 OHMS to 100 K. -.`"r

VEROBOARD 015 MATRIX
2/ x 5in. 199 21 x 8f in. 18p. 31 x 31in. 19p. 31 x 5in. 209.

EDGE CONNECTORS 18 way 25p; 24 way 389.
PINS 38 per packet 17p. FACE CUTTERS 38p.

S.R.B.P. Board 0'15 MATRIX 21in. wide 3p per lie.,
31in. wide 4p per lin.; 5in. wide 5p per lin. (up to 17in.).
S.R.B.P. undrilled Ain. Board 10 x 8in. 15p.
BLANK ALUMINIUM CHASSIS. 18 'Av... 2in. sides
7 x 4in. 45p; 9 x Tin. 50p; 11 x 7in. 70p; 13 x gin. 75p;
14 x llin. 80p: 15 x 14in. 85P; 11 x 3M. 509.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 8.;
8 x 8in. 15P; 10 X 7in. 17p; 12 x Sin. 23p;
14 X 9io. 279; 12 x 12in. 329.
Minch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 25p each.
1 p.I 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25p
1 inch DIAMETER Wavechange " MAKITS " 1 p. 12 -way,
2 p. 0 -way, 3 p. 9 -way, 4 p. 3 -way, 8 p. 2 -way. 1 wafer
809, 2 wafer 95p. Extra wafers up to six 30p each.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive.. 11 75
LOW RESISTANCE HEADPHONES 3-5 ohms.... £2
DE LUXE STEREO HEADPHONES 8 ohms £3 25

"THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD , E235DEMAGNETISER

Post 15p

200:250 v.
A.C.

Leaflet
S.A.E.

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Guitar, etc.
Battery 9-12y. or H.T. line 200-300v. D.C. operation. Size
11' 1t " 1'. Response 25 c.v... to 25 Kcfm, 28 db gain.
For use with valve or transistor equipment.
Full instructions supplied. Brand new.
Guaranteed. Details S.A.E. 90p Tgt
NEW TUBULAR ELECTROLYTICS CAN TYPES
2 350V 14p 100.25V 10p 18+18 500V 55p
4.350V 14p 250. 25V .. 14p 60+50 3501/ 35p
8/450V .. 14p 500/25V .. 209 80+100350V 58p
19450V 15p 8 + tti450V 189 32+32/250V 189
32/450V 20p 8+16)450V 20p 32+32)450V.. 33p
25 '25V 10p 18 + 18/450V 25p 32 + 32 +32;350V 43p
50 50V .. 10p 32+32'350V 25p 100+ 50+ 50/350V48P
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100.
200mF 15V 10p; 500, 1000mF 12V 18p: 2000mF 2.51T 35p.
CERAMIC, 1pF to 0 OlmF, 4p. Silver Mica 2 to 50000. 4p.
PAPER 350V-01 4p, 0.5 13p; lmF 159; 2mF 150V 15p.
500V-9001 to 095 4p; 04 5p; 0.25 8p; 0.47 251,
1,000V-0 001, 0-0022, 0 0047, 0.01, 0 02, Sp; 0047, 04, 14p.
SILVER MICA. Close tolerance 1'>. 22-5009F 8p: 580-
2,2009F 10p; 2.700-5,600pF 209; 8.800pF-901, mfd 309 each.
TWIN GANG. "0-0" 208pF+176pF, 65p; Slow motion
drive 3659F+385pF with 25pF+25PF, 50p; 5009? slow
motion, standard 45p; small 3 -gang 500 pF £1.10.
SHORT WAVE SINGLE. 25pF, 50pF, 55p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 20p.
TUNING. Solid dielectric. 100pF, 500pF, 35p each.
TRIMMERS. Compression 30, 50, 700, 5p;
100pF, 150pF, 8p; 250pF, 8p; 600pF, 750pF, 10.; 1000pF, 10p.
RECTIFIERS CONTACT COOLED half wave 80mA 38p;
85mA 489. SILICON BYZ13 30p; BY100 30p; BY127 30p.
Full wave Bridge Rectifiers 75mA 50p; 150mA 989
EX -GOVT. RECTIFIERS 250V 200mA 309.
NEON PANEL INDICATORS 250V AC. DC Red or Amber 209.
RESISTORS. t w., 1 w., 1 w., 20% 1p; 2 w. 5p.
HIGH STABILITY. 1 w. 10 ohms to 1 meg., 109.
Ditto 5.0. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt.
10 ohms to 100K 10p each; 21 watt, 1 ohm to 8-2 ohms 100.

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

tin. 839 in. 68p ILin. 98p 11in. £120 2dlr in. £221
lin. 83p lin. 98p lain. 11 03 llin. £1.45 Olin. 42.88
lin. 84p 1 4 in. 98p llin. £1 08 2in. £1.99 lin. sq. 21,83

AM - FM VHF TUNING GANG
Super quality small size 11 11 1 tin.
plus spindle 11 tin. 365 +385 pF
with 25+25 pF. British made. Geared
slow motion drive 8 : 1. Plastic dust
cover. SBA tapped front fixing. Cast
aluminium

50p POST FREE

MAINS TRANSFORMERS An post
259 each

250-0-250 50 mA. 6.3 v. 2 amp, centre tapped 11 10
250-0-250 80 mA. 8.3 v. 4 amp. £140
250-0-250 80 mA. 8.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. fl
350-0-350 80 mA. 6.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a. £2
300-0-300 v. 120 mA., 8.3 v. 4 a. C.T.; 8.3 v. 2 a. £2 50
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 21 x 21 x Sin. 75p
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 21 x 21 x 2in 90p
P.E.AURORA TRANS. 12 +12v., 500mA £1.50
MINI -MAINS 20v. 100mA. Id 11 llin. 50p
HEATER TRANS. 8.3 v. 3a. 70p
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 11 amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp.. 3, 4. 5. 8, 8. 9, 10, 12, 15, 18, 24 and 30 v. 12
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60. £2
2 amp., 8, 8. 10, 12, 18, 18, 20, 24, 30, 36, 40. 48, 80. £3
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
Input.Output, 150w. £2; 500w. £5; 1000w. 112
CHARGER TRANSFORMERS. Input 200.250v.
for 8 or 12v., 11 amp., 1120; 2 amp £150; 4 amp. £1 90
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85y.

All Transformers Postage 25p each

E.M.I. 131 x 8in.
LOUDSPEAKERS
With Hared tweeter cone and ceramic
magnet. 10 watt.
Bass re.. 45-80 cps. L225
Flux 10,000 gauss.
Slate 3 or 8 or 15 ohm. Post 159
And with twin tweeter.. E4And crossover. 10 watt.
State 3 or 8 or 15 ohm. Post 15p
As illustrated.
Recommended Teak Cabinet EK
Size 18  10 8in. Post 25p.

IOW MINI -MODULE E325
LOUDSPEAKER KIT P"""
Triple 'tinker system combining on ready cut baffle.
1 io. chipboard 15 in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
181 x 101 x aim Modern design, dark 7frB, Post 259grey Tygan covered baffle.

Minimum Post and Packing ISp. RETURN OF PO T DESPATCH. HI-FI STOCKISTS.

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 cp..., 12in.
double cone, woofer and
tweeter cone together

. with a BAKER ceramic
ea. magnet assembly having

a Sun density of 14,000
1\ CMS and a total flux of

145.000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State 3 or 8 or
15 ohm, Post Free.

. with tweeter, crossover,.....441
Module kit, 30-17,000 c.p.s.

baffle and i 1 1.50
instructions.

BAKER " BIG -SOUND " SPEAKERS
' Group 25" Group 35 " Group 50'
12 inch 17 12 inch /42 15 inch 19
25 watt 35 watt ..' 50 watt "
3 orb or 15 ohm 3 or 8 or 15 ohm 8 oi 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. round Loudspeaker LB Post 25p
For 13 x Sin. Loudspeaker £5 Post 25p
For 10 x Bin. Loudspeaker £4 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

THIS ELAC CONE TWEETER IS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1.000 cps to 18,000 cps. Size 31
31 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. .t I On7V Post 10p

TWO-WAY )(OVER NETWORK 3000 c's.
With variable tweeter attenuator giving accurate high 'low
frequency balance. Mounted on panel 5tin. 4in. with
control knob, tweeter and woofer leads and f I.90 Post
input terminals. Suitable for 3 to 8 ohm imp. " 10p

GOODMANS HEAVY DUTY 10in. WOOFER
lOw. Large ceramic magnet. 30-12,000 cps. Ideal E4P.A., Columns, Hi-Fi Enclosures, etc.

Horn Tweeters 2-1811c 5, 10W 8 ohm or 15 ohm £150.
De Luxe Horn Tweeters 2-18 Kcs, 15W, 8 ohm £3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm, 2tin. dia.; 35 ohm, 3 in.
25 ohm, 3in. dia.; 8 4in: 8 5in. E 1 EACH
15 ohm, 31in. dia.; 7 4in; 8 5in. TYPE
3 ohm, 21in. 3in, 5in. 5 3in. 7 4in.
LOUDSPEAKERS P.M. 3 OHMS. 81in. £1 10; 8 x 5in. £125;
13x 21in. 90p; 8in. £1 75; 10 x 8in. £190.
5in. WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm £1 80.
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm £2.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 8 watt,
3 or 8 or 15 ohm models £195 each. Port 15p.
OUTPUT TRANS. EL84, etc. 25p. MIKE TRANS. 50:1 25p
SPEAKER COVERING MATERIALS. Samples Large S.A.E
GOODMANS OUTPUT TRANSFORMER 5 watt push pull fo
valves ELIO, etc., 3, 8 and 15 ohms 85p. Polt 20p.

100 WATT ALL PURPOSE POWER AMPLIFIER
4 inputs speech and music. Response 10-30,000 cps.
Matches all loudspeakers. A .C. 200 250V. Treble glA Post
and Bass controls. Guaranteed. Details S.A.E. ".'s Free

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 209. Post tree
BARGAIN AM TUNER. Medium Wave. E4Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effect, to recording..
Will mix Microphone, records, tape and tuner E3with zeparate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc 'Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. EIOWalnut Cabinet. Size 7 5 9 inch
BARGAIN FM TUNER as above, E7.50Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 11.50
Push -Pull Ready built, with volume control. Bo. "."
COAXIAL PLUG 69 PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohm..
JACK SOCKET Std. open -circuit 149. closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3 5mm Chrome 14p. DIN
SOCKETS Chesil. 3 -pin 10p; 5 -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 189; 5 -pin
25p. VALVE HOLDERS, 5p; CERAMIC 89: CANS 5p.

E.M.I. TAPE MOTORS. 120v.
240v. AC. 1,200 r.p.m. 4 pole 135mA
Spindle 9187 0.75in. Site 31  /1,25
2i Olin. (illustrated). Post 15p. "
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 3,20. Size. AK,
24 21 1.1in. Post 15p M

CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-S p.m.)List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133,68 Pass door. S.R. Stn. Selhurst. Tel. 01-684-1665
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High Salary CI>
A Dream House
A New Car
And A Secure Future
Get into the Computer
Industry the fast and
easy way.
Now for the first time, anybody (no special qualifications
are needed) can train outside the computer industry for
an exciting career as a computer operator in only 4
weeks - and can earn £2,000 + + p.a.
How? We are the only commercial training organisation
in the U.K. permitted to use the famous
'Eduputer'.
JOBS GALORE! 144,000 new
operators will be needed over the
next five years alone. And the
moment you qualify our
exclusive computer appointments
bureau introduces you to
computer users everywhere.
This is your big opportunity to get
out of a rut and into the world's
fastest growing industry. Find
out more FREE and
without obligation by
posting this coupon
TO- DAY.

London Computer Operators
Training Centre
C24, Oxford House, 9/15, Oxford Street, London, W1.
Telephone: 01-734 2874
127/131 The Piazza, Dept. C24, Piccadilly Plaza,
Manchester 1. Telephone: 061-236 2935.
Please send me your FREE illustated brochure on exclusive
Eduputer 'hands on' training for computer operating.

Name

Address

mminum eimm

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

SPECIAL OFFER 5% DISCOUNT
TO SATURDAY CALLERS

JULY AND AUGUST ONLY
MOTOROLA
We can now offer the whole vast range of

TTL LOGICS.
., 1-24 25 99 00-499

Motorola IC's at Industrial distributor 8517400 252 20p 18p

price.. 0517401 26p 209 18p

Examples Sp Data Sheets 8517402 262 202 189

MC724P 0.66 0N7403 252 202 18p

MC790P 1.24 50.12i 0517404 259 202 18p

MC1303L 2.70 extra 8517405 262 20p 180
8247406 802
8517409 250FAIRCHILD (RTL) 8247409 269

75p
202
202

70p
18p
18p

6-11 12+ 0247410 259 202 18p

L900 40p 879 35p 8517411 25p 20p 18p

1,914 402 373 35p 8517413 609 459 40p
L923 402 37p 36p 8E77420 259 209 182

Data shert, 12 :2 9517430 Up 18p

LINEAR
Op. Amps.

CA702A TO5
UA702C TO5
171.703C T05
liA709A TO5
UA709C D1L
UA709C TO5
UA71OC TO5
UA710C T05
UA716 T03
CA723C TO3
UA730C T03
L'A741C TO3
UA741C DIL
LM74ICN DIL

1-5 8-11 11-24
Op 12 Op
280 2 70 2.75
0,77 075 0.78
1.87 1.80 1.16
126 1.17 1.12
065 0.56 0.50
055 0.52 0.48
1.25 1.17 1.12
0.70 065 0.60
1.87 1.75 1.70
1.6E 160 1.41
1.60 1'46 1.37
287 080 0.70
087 010 0.70
0-87 0.80 0.70

8707440 259
8N7441AN SI
8247442 11
9707446 111.25
8247447 61.10
8N7449 11
8517450 269
8517431 269
017433 Up
E1517454 26p
6707460 262
0N7472 40p
111147473 45p
8707474 45p
0147473 61
01.17476 45p
8707483 11
8147486 502
8707490 01

209

909
11.10

61
00
20pp
20p
20p
202
200
859
409
40p
90p
40p
00p
450
90p

189
80p
80p
El
90p
80p
18p
180
18p
189
18p
30p
35p
359
80p
35p
80p
40p
809

9767492 61 809

MULLARD PLESSEY 0N7493 Al
8N7495 61

901
909

80p
80p

TTL op 211.17496 61 90p 80p

Op
1.1111w 0
FJH121 087

0L403D
81.701C 1 46

131474107 459
217074153 11.90
85174124 62 20

40p
11.70
11.80

869
6160
21.46

F.111141 0 87
F.111161 0 87 DATA SHEETS

131474160, 61 .80T157D1 11 70 11.60

F.111171 091 124p 87074161 6260 12.60 /2 40
1.411221 027 81474164 02.20 61 26 61 80
FJJ101 1 37
P33121 1 871 TOSHIBA

8N74163 12.25
91474192 12.26

61 96
01 96

61 80
01.80

PJJ141 I 12 Op
FJJ191 187
P33231 3 12 T119013P 14.57

FJK101 2.25 20 WATT AMP

8774193 62 25

RCA
Type 1-24 25-99

6196

Type 1-24

6180

26-29
FJY101 080 TH9014P 11 66 69 Op Op Op

PRE -AMPMULLARD CA3000 180 1.60
CA3000% 1 1 SO 1 60

CA3033A
CA3033

4 26 3110
1-28 1 10

DATA SHE ETsDTL 20 114
Op

FCH101 0.871 MULLARDFCIII21 1.06
FCH201 1.324 LINEAR
W11231 1.50 62
PCJI101 1-621 TAA241 1 624
/,(7.1111 1.56 242 426
1,C.1201 180
FC.1211 2.76

243 1 50

EXJC101 4 371 263 0 771
1'C1101 1 05 293 0 974

300 1,7625

GENERAL 310
ELECTRIC 320 0 721

CA3001 269 240
CA3001VI 269 240

(k3004 1 80 1.60
C.\3003 1 17 1-05
CA3006 2.80 2.60
CA3007 2 63 2 34
CA3008 120 1.60
CA3008A 2.96 2 64
CA3010 1.87 1.28
CA3010A 2.58 2.25
0A3011 074 065
CA3011PRE

274 265
CA3012 0.89 0.79

CA3033V1 1.28 110
CA3036 073 066
CA3037 166 1-47
CA3037A 2 53 2 25
CA3038 2 53 2 26
C .43038A 3-40 3 03
CA3039 084 075
CA3040 2.40 2.14
CA3041 1.09 0.97
CA3042 1.09 0.97
CA3043 137 1-23
CA3044 1.20 1.07
CA30441 1 1.20 1 07
CA3043 1.28 1.09

' 069 0.80
CA3047 1-87 1 23

19 350 1 75 CA3012V1 0.89 0.79 CA3047A 268 2.25
1.60 1 4,7i,435 CA3013 1.05 0.94 CA3048 2 04 1 81pPAA223202

PA234
1 40 ,

PA237
090=1
2.10 522 31 611

CA3014 1.24 1.10
ce..t433001134V1 21.2409 118160

CA3049
CA3050
CA3051

1.60 1.43
1.84 1.64
1 84 1.20

PA239 210 530 4 95 CA3015A 8-40 8.03 CA3032 1 66 147
PA246 1,60 570 1974 CA3016 246 219 CA3033 0.46 0.41
PA264 1.90 811 446 CA30162. 8.73 8.88 CA3034 1.09 0.97
PA263

20005
CA3018 0.84 075 CA3033 1891.51

TAB101
,,..

P.{4'244 2 0 .'Ir CA3018A 1.10 049 CA3056 1.20 107

1

1,90 TAD100 1 974 CA3019 084 0.75 CA3056A 8.19 215
1".36134494 205 T:60110 1 974 CA3020 1 26 1 13 CA3039 1.65 1.46

CA3020A 1.60143 CA3060 4.91 4.37
CA3021 1-56 1-89 CA3062 2.65 2.27

SGS
TAA661B 1192!,,

CA3021V1 126 129
CA3022 180118
CA3023 1.26 1.13

CA3064
CA3063
CA3066

1-20 1.07
1.20 107
2 11 1 88

TA A621 12.15 CA3026 100 0.90 CA3067 2181.94
100 or more gates (nay be mixed to qualify CA3026Plt E

100 090('.80.28.\074

CA3068
CA3070

2.48 2.16
1 70 161

for the 100+ price. This concession also 0-65
applies to MEW.. CA302813 1.05 0.94

C.A3071
C.A3072

162 1.44
1.66 1.48

8 Pin TO.5 I.C. Holders, /0.35 CA3029 0.87 077 CA3073 113 100
10 Pin TO.3 I.C. Holders, 10.574 CA3029A 1.66 1.47 CA3076 180119
12 Pin TO -Si I.C. Holders 40.624 CA3030 127 1.23 CA3076 8.19 2.86
14 Pin Dual -in -Line I.C. Holders, 10.521 CA3030A 258 2.25 CA3080 0-78 0.70
16 Pin Dital-inLine I.C. Holders, 60.40 CA3033 2.68 2.25 CA3080A 8 19 285

See our ad. on opposite page for transistors, diodes and passive
components and P. & P. charges. Many more types in stock and
arriving daily. Please inquire.
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TRANSISTORS
35p BC172

47121BC175
37{2 RC182
471p BC183

BC184
BC212L
BCY36
BCY3I
13CY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42

3212 BCY43
5712 BCY54
40p 730(28

521,2 BCY39
8.12 BCY60
5710 BCY70
3511 BCY71

5782 BCY72.
11.26 BCZIO

802 BCZ11 42}p
90p BD116 11.12i
251' 8D121 650
209 BD123 821p

2219 BD124 nip
25p BD131 75p

624p 13D132 859
3712 BDY10 21.371

BDY11 11.1121
BDY17 111.60
BDYI8 11.75
BDY19 11.971
BDY20 11.191
BDY38 hip
BDY60 11.25
BDY61 51.26
/11/1/62 Al
BFil$ 26p
BF117 4719
8E163 87ip
BF167 26p
BF173
BF177 302
BF178 30p
8E179
8E180
BF181
8E184
8E183
8E194
BF193

LARGEST STOCKS BRAND NEWSEMICONDUCTORS & COMPONENTSWIDEST RANGE GUARANTEED

47ip

880p
2712
574p
5210
4210
4719
5712

2719
252
26p
25p
252
200
800

2N1632 30p
909

Slip4

2N1637 SOp
2N1638 2712
2N1671B 11

571P2N1711 252
2N1889 Slip 821P
2N1803 371p
2N2147 Slip 3371:
442148 571p 421p
2/42160 671P 26p
2572193 414 26p
2N2193A 48ip 25p
25721941 SOp 25P
2572217 2713
2N2218 Slip

621p

_N2219 nip 2N4288 20

2N2220 269 2514289 2219 11111N
2572221 24 2N4290 :01: 8E198
9142222 302 2574291 , 74. BF200
2N2287 41471 2574292 - '' BF224
2572297 802 2N4303 BF2.5
2572368 171p 2575027 !!!9 BF257
2572369 171p 2573028
2N2369A 174p 2573029 Slip. BBFF224348

42IP BFW582N2410 42Ip 2N3030
2572483 hip 2N5172 42111 BFW59
2N2484 Slip 2N5174 474 1.11,4V60
2N2539 nip 2N3175 6212 BFW61
2N2549 Elie 2573176 nip BFX12
2572613 86p 2N5232A 302 25p BFX13
2142614 SOp 2N5245 3712 BFX29
2572646 Slip 2573246 BFX30
2572696 32i p 2515249 BFX43
2572711 253 2575263 BFX44 IP
2N2712 25p 2575266 BFX 68 671p'
2572713 271P 2N5267 £2.621 BFX84 251'
2572714 30p 2575305 3712 Slip BFX85 Slip
2572865 nip 2575306 40p 25P BFX86 25p
2N2904 302 2575307 371p MP BFX87 2712
2N29044 Slip 2573308 3712 421p BFX88 25
2N2905 3710 2N5309 6212 11.26 BFX892N29051 40p 2575310 4212 BFX99A
2512906 26p 2575354 21: 121p BFYIO

421182
KNIPEF3it 842112N29061 271p 2N5335 27

2N2907 30p 2N5356 nip BC1098 111: 13121MPF103 Slip
2512923 16p 2N5365 4710 BC113 20P BEY'S IMP ..,91L,F!, Lill'2572924 15p 2575366 gm BC113 270 BFYI9 MP "'"'"" ."Ii2572923 152 2N3367 Slip Bell" hip BEY20 £1.60
2N2926 2N2427 rip BC118 3212 BFY21 4212 Green 14p 28005 76p BC121 20p BFY24 95p
- Yellow 121P 28020 12 BCP22 20p 1351123 251'
,. Orange 12Ip 28102 602 Bells Sop BFY26 203
2N3011 30p 28103
2573014 32Ip 28104
2573033 269 28501 nip 11C147 1712

25p BC120 35o BFY29 503
25p BC140 371p BF")

NNNKT210 30p
2573034 502 28302 34 B048 ISO RIM 611 2
2573035 75p 28503 2719
2573133 30p 3N128 70p Bel" 1712 1137112? Nljt13C132 1712

NKT211 302
,,,, NKT212 30p2N3134 309 357130 11471 BFY32 "/P NKT213 30p2N3135 260 3N140

2N3136 262 3N14I
BC157 20p
BC158 171p DB,Fp1(2963A 5177:1p$ Nig:TT:221154 22221:
BC139 20p2573390 26p 376142 55p BEY73 30p TI848

2N3391 20p 3NI43 87ip BC160 6212 111,1(76 4242 NKT2161, :LP T1849
2N33914 1111p 3N132 Slip BC167 152 BEY77 671p ,, _8 TI830
2573392 1712 11.C.A.: BC168B 140 BEY90 87 NKT-1J 3up TI831
2573393 15p 40050 1514p BC168C 15p BPX25 21.86 rilil,g223, 2u: um
2573394 15p 40244 281p BC16913 14p BPX29 11.60

NKT225 nip T18602223402 nip 40251 87ip BC169C 16p BPY10 1145
213403 22' 40309 Slip 13C170 12ip BRY39 473p NKT229 30P T1861
2N3404 3210,40310 45p BC171 15p B8W41 42Ip NKT237 36p T1862

Matching charge (audio transistors only 12I2 extra per pair.
Pool 3., Packing 121p per order. Europe 23p. Commonwealth (Air) 65p Minimum.

Prices subject to alterat on without prior notice.

2719 ,NKT238 26p
17ip:NKT240 2719
Iii2:211CT241 17ip

"ipingg
NKT244 171p
NKT-4,, 20P
NKT261 20p
NKT'262 309
NKT264 20p
NKT271 202
NKT272 20p
NKT274 202
NKT273 202
NKT281 8712
NKT401 871p,
NKT402 90p
NKT403 75p'
NKT404 nip
NKT403 75p
NKT406 621 p
NKT451 62111
NKT452 821p

15p 138W70
Slip Bexio
12111 B0X20
1212 BEIX21

B8X26
B8X27

'''" 1324X28
34 Bozo
500 1181/61
802 1383176
402 B8X77

1187178
bop B8X78
15p BSY1O

39154 BB:Y.2141
Ilip B8Y23
nip B8Y26
9740 B8.227
202 B8Y28

4942 B8Y29

D.C. PANEL METERS
MR38 SERIES-FACE SIZE 42 x 42mm. ALL PRICES FOR 1-9 PIECES.
50µA, 641.00; 100/AA, 111471; 2004.4A, 11.75; 500µA, 91.50; 30-0-30µA,
11471; 100-0-100µA. 11.75; 500-0-300t4, 11471; 1mA, 111.371; 5mA,
111.37 ; 10mA. 11471; 30mA, 11471 ; 100mA, 111.571; 300mA, 111471;
IA, 11471; 31. 11471; 104%11471; 20V, 111471; 50V, 11.371 : 3004,
81.871; 500V, 11471.

SILICON RECTIFIERS
PIV 50 100 200 400 600 800 1000 1200
IA 100 1210 160 180 1710 192 20p
3A 15p - nip - 302
6A -- 2611 302 Slip 35P
101 Slip 6710 65p 7712 8712
17A Slip 6212 7712 0011 97/2
1.4. and 3A are plastic encapsulation.

50p
970

21.20
11.26

11.67}

DIODES & RECTIFIERS
1N914 712 19940
157916 lip AA119
1N4007 Slip AA129
I574148 7.{2 AAZ13

21773 BBFB3yY3362

26p NKT433 4712 1844
1N5145 22.87{. AAZ15

1381(37 NKT6031, nip 18113 11511

BAA4Z10017

138Y38 22111 NKT613F nip 18120 15p BA102
1314Y39 2212 NKT674F sop 18121 1740 BA110
B8Y40 32IP NKT677F 80p 18130 1212 BA113
B8Y51 32Ip 22KT713 252 16131 !lip BA141g8y22 nip ,NKT781 SOp 18192 169 BA142
B8Y33 37I9 NKT10419 302 18920 7.ip BA144
108Y54 40p NKT10439 Slip 18922 7-1.0 111145
1181(56 90p NKT10919 nip 18923 7-11 111134
B8Y78 47)p 22KT20329 47iP
B81(79 46p NKT20339 nip own TRANSFORMERS
BSY82 Slip NKT80111 77ip 1 amp Charger. Sec. 0-33-9-18V (P.3( P. 2212.)
B8Y90 Slip NTK801P2 Slip 2 amp Charger. Sec. 0-3 3-9-I8V (P. St P. 2219.) ..
B8Y93 A 12{p NKT80113 1 amp (Douglas) MT103 Sec. tappings from 6V to 30V
C111 7Sp 11.121 2 amp (Douglas) MT104 See. tappings from 6V to 50V
C424 2742 NKT80211 9212 Post sod parking 2,tp.

CC442263

NNKKTT0800223132 99,123 p6 .7 spa(Dpo:gash,g)35137Tilp07 See. tappings from 6V to 30V

C428 30i, ' NKT80213 nip nuA22
Various other Transformers ranging from IA to 5.4 In !dock.270, NKT80214 Slip

3627 I, 06

N KTE9Y216 Ship
OC20 8C41A £1 nC3.51)

nip

tu, MAP.
D16P3 311 '3093

"". D16P4 40p 0024
OC23

9140 8C4OD

hip 8C460

. SC4IB

24 LIET102 309 OC26
420 GET113 209 0,22 11.45 40432
1712 GET114 20P 0029
20p GET118 20p 0(333

4710
381P
881P
Slip

121p
2710
27ip
8710
2714.

2710
16p
16p

171P
17ip
171P
171p
240

20301 20p 293405
20302 209 2573414
20303 20p 2223415
20306 4210 21.73416
20308 30p 2573417
20309 30p 2573570
20371 152 2N3572
20374 20p 2N3603
2(1381 221P12223606
257404 2212 2573607
257696 20p, 2N3702
257697 20p 2573703
222698 2112 2N3704
2N706 11112' 2N3703
2N708A 1212 2N3706
257708 15p 3573707
257709 2573708
2N718 252 2573709
2N7.20 802 2N3710
2N727 809 2573711
257914 17ip 2573715
257916 171p 2573716
257918 30p 2573791
251929 Slip -N3819 85p
2N930 2712 2573823 97
3511090 Slip 2573854 87ip
3571091 Slip 2N38541 hip
2571131 25p 2573835 hag
2571132 25p 25738551
2571802 1710 2573856 SOp
2511303 179 2573856.4 851)
2571304 2212 2573838 26p
2N1803 Slip 2573858.0 30p
2571306 2573839 271p
2571307 262 2N38394 3219
2571308 SOp 2N3860 302
2571309 SOp 2N3866 11.50
21'11507 1712 2738 40p
2573613 862 2573877.0 40p
.221631 85 2573900 3712

2N3900.\ 40p
2573901 971p
2573903 360
2573904 360
2573903 87ip
2573906 87ip
2574058 17ip
2574039 10p
2574060 12ip
2N4061 1212
2N4062 1210
2574244 4712
2574283 171P
2N4286 171p
2N4287 17411

171p
17ip
171,
1710
12ip
471p
5210
3712
4710
4212
1212
Slip
SEjp
4611

46p 40311
nip 40312
nip 40314
Slip 40320

r4400332243

9712 40326
271,11 40329
EL! 40344
nit' 40347
faj1 40348
.1,3": 40360

40361

1862

40362
40370

-9; 40406
lOp 40407
up 40408
119 40410

12.224 404671
12.90 40468.4
92.75 40600

4067:1
AC107
AC126
AC127
AC128
AC134
AC176
AC187
AC188
ACYI7
ACY18
ACYl9
AUY20
ACY21
ACY22
ACY28
ACY40
ACY41
ACY44
AD140
1D149
AD150
AD161
AD162
AF106
AF114
AF113
A1,116
AF117
AF118
AF119
1F124
AF125
AF126
AC127
AF139
AF178
AF179
AFI80
AF181
AF239
.4F279
A F280
AFEll
ASY26

45p AS1(27
424 ASY28
(17Ip AitlY20

£3.25 A0Y36
£2.75 Asy20

ASYSI
A8Y34
.481(86
ASZ21
A15103
BC107

2710
274P
260

712
10p
10p
lOp

12Ip
1219
15p

82IP
Slip
lip

Slip38111
1211/
20p

121p

BAX13 12Ip
BAX16 121p
BAY18 1712

IP
dAY3M
nyloo
liY103
111122
81124
BY126
111127
BY164
BYX10
BYZ10
BYZ11

260
171p
221p
3710

150
160

1710
62IP
221P

350
32IP

BYZ12
BYZI3
015
0A9
0A10
0A47
0A70
0113
0179
0181
0A85
OA90
0.491
0193
0.4200

SOp
250

1710
10p

2210
lip
710
10p

Op

712
71p
7IP
71p
710
10p

GET119 202 0C36
421p GET120 52!It' 0C41
421P GET873 12ip 0C42

lOp
20p

2210
311p
271p

259 222400 11.071 041755p471, MJ420 21421 04176
221; MJ421 21421 04177

3300; 34211 440400 elnipp ,000 ,cCC 288110

221p 21.1430 11421

371p MJ481 61.15 `-
222490 !l 0C139
MJ491 11.371 zp.g
MJ1800 £2.17)
MJE340 62 J ,
MJE320 87 j p ggc
MJES2I 671p OC,02

le
MJE29551147i

OC204
0C203

OC203
0C207
OCP71
ORP12

MP83638 p°3114P6A81

NKT0013 4710 TIP'29A
NKT124 4212 TIP30A

NNKICTI126' 223119P TIP32A
TIP314

T1P33A
TIP34.4
TI834
T1643
TI844
T1845
TI846
TI847

GET880 30p OC,44
GET887 202 0C43
GET889 2212 0C,,.48
GET890 2249,
GET896 221 pi0C71
GET897 2212 ' 04172
GET898 221111 0074

971P
1.1.47I
1147
12.80

115.60

821P.

at?i144N
iiri'140J12

SOPVID

bop, Economy Range Trims

80 oOD

65p MPT20
DIALS

37(p

TC4/10 (Presetit) 4 amp 100 PIV
2242: TC4!20 (Present) 4 amp 200 Ply
292; TC4(40 (Preneflt) 4 amp 400 PIN -
202 ST2 DIAC

762 MPT28

121151!

TTL LOGIC IC's

8719 MPT32
Hp MPT36

124 WE ARE NOW ABLE TO SUPPLY FROM
al: STOCK LOWEST PRICE TTL's. BRAND
Slip NEW AND GUARANTEED. SEE FACING

20p30p PAGE. WHOLE RANGE OF MOTOROLA,
25p220 M U LLARD AND RCA LINEARS STOCKED.
25p

Slip
Slip

80p
20p
40p
800

11.101
fl

91 50
£1.821
El 421

90p
111 371

BRIDGE RECTIFIERS
.4. Ply

1 100 471p
1 4 140 5212
2 30 Sip
2 200 70p
2 400 90p

.4. PIV
4 50 60p
4 100 709
4 400 95p
6 50 62 ill
6 200 8719
6 400 11 121

THYRISTORS
PIV 30 100 200 300 400
1.4 26p 2710 87ip 409 4712
44 4712 550 574P - 7512- 55p 85p 76p
7A - 55 65 --97iD
T1C47 0.6.4 200 PIV 552

U1P42, Also 121 100 PIV, 75p; IN3525
962' at 11471
75p

4212
020

50p
nip

50p
809

8212
762

11.06
12.05
SlIp
40picp HEAT SINKS

!lip 4.8 X 4 x lin Finned or Too
1212 TO -3 Trans., 471p. 48 x 2 x lin
1212 Finned, for One TO -3 Trans.,

ShIp. For SO -I, lip. For TO -5,
124p 5p Finned. For TO -18, bp F11111e11.
1712 For TO -18, Sp Finned.
18IP
1810
Slip
2210

25p
271p

VEROBOARD 013 o
Matrix Matrix

21in x 3 2
21in x Sinn

171hp0

24p0,

31in X 31in hp 24p
31in x Sin 2710 271P
518 X liin (plain) 85p
Vero Pine (bag of 361, 20p.
Vero cutter, 46p; Pin insertion
Tools (0.1 and 0-15 matrix) at 662.

RESISTORS
Carbon Film
/ watt 3,, 1p.

watt 5%, 112.
I watt 5%, 29.
1 watt 10%, hp.

12 watt 10%, Op.

iw INv are
E24 series.
1W, IW,A 2W
are El2 series.

CAPACITORS
A large and comprebeneive
range available: Electrolytic.
Polyester, Ceramic, Poly-
styrene, Silver Mica, Tantalum,
Trimmers, Timers.
Examples:
2,000mF 23V, Slip
2,500mF 50V, 117111
3,000mF '23V, 46p
5,000mF 50V, 111712

WIRE -WOUND RESISTORS
2-5 watt 5% (up to 270 ohms

only), 71p.
5 watt 5% (up to 8.2k O only), 109.
10 watt 5% (up to 25k fl only),

121P.

POTENTIOMETERS
Carbon:
Log. and Lin., less switch, HP.
Log. and Lin., with switch, 25p.
Wire -wound Pots (3W). 3710.
Twin Ganged Stereo Pots, Log.
and Lin., 40p.

PRESETS (CARBON)
01 Watt 8o
0.2 Watt Op
0.3 Watt 71p

THERMISTORS
R33 (OTC) 21271
K131 (1k) 121P
VA3703
Bullard Thertuletore ale° in ut
Please Inquire.

CALLERS WELCOME A. MARSHALL & SON Send Sp for our New Comprehensive MON-FRI 9-5.30Tel. 01-452 0161/2/3 n Semiconductor price list (24 pages)

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 THUR 9-1 SAT 9-5
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This amazing value I 3in UHF colour TV is now available
from Lasky's. Designed with the new TRINITRON tube
to give you superb colour reproduction, sharper focusing
with reliability and durability. Its light weight enables it
to be moved from room to room with ease and like all
Sony products it has solid state circuitry for trouble free
operation.
Finished in a handsome teak cabinet 20in I 3in I6in.
Weight 391bs. A.c. mains 240 volts.

COMPLETE with free Parabolic aerial valued at Eb.

NOW AVAILABLE S ()INN'
KV-132 13 COLOUR TELEVISION

LASKY'S
PRICE

099
Post free in UK only

EXCLUSIVE TM -1
MODEL TM -I MINI -TESTER
The first of Lasky's top value meters. the TM -I is a

tiny pocket multimeter providing "big" meter accuracy
and performance. Precision movement calibrated to

3% of full scale. Click stop range selection switch.
Beautifully designed and made impact resistant black
case -with white and metallic red/green figuring.
Ohms zero. DC/V: 0-10-50-250-1,000 at IK/OPV.
AC/V. 0-10-50-250-1,000 at IK/OPV. DC CURRENT
0-1mA,100triA. Resistance: 0-150k .  Decibels: sire only
-10dB to +22dB. Complete with test leads, 31in 2:battery and instructions.

LASKY'S PRICE £1.95 POST 13p

TM 5 5K ohms V Pocket
Multimeter

Arc -i c,c,k pocket multi -meter from Lasky's providing top quality
and value. The "slimline" impact resistant case -size 41in 2{in .

fitted with extra large 2{in square meter. Readability is superior on all
low ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.
 DC V: 3-15-150-300-1,200 at

5K OPV.
 AC V: 6-30-300-600 at 2 SK

OPV.
 DC Current 0.3001,A, 0-300mA.

Resistance: 0-10K ohms, 0-1M
ohms.
Decibels: - 10dB to 16d B.
Complete with test leads,
battery and instructions.

LASKY'S PRICE 015 POST 13p

BSR McDONALD MP60
High precis) on low -mass counterbalanced pick-
up arm, heavy balanced turntable, simple to
operate controls, viscous cueing device, slide in
cartridge carrier, 4 pole motor.

LASKY'S PRICE L12.50 Post 35p

BSR McDONALD UNITS and PACKAGES
A. Chassis only. B. Complete with Lasky's plinth and
cover. C. Complete with Lasky's plinth, cover and
AD76K cartridge. D. Comp. wired on BSR plinth with
cover. E. as D plus AD76K cartridge. Post for packages 50p.
MODEL A
610 LIS45
510 (13.45
310 09.95
MPen 012 50

B
£18.75
£16.95
£13.45
[ISIS

[22.50
£20.75
C17.25
01950

41P

4.1"--clii

[24,50
£22.00
C21.00
C21-50

(28,50
[26,00
L23.50
L25.50

GARRARD UNITS AND PACKAGES
SL 55B Four -speed auto changer

LASKY'S PRICE £I 0.50 POST 35p
Garrard SP25 Mk. Ill 11.50 Garrard AP76 without cart. £20.95
Garrard SP25 Mk. III wired 012.00 G d 3000 with 9TA cart. LI0.50
Garrard SP25 Mk. III with G d 2025TC with 9TA

.. L13.959TA cart. Cart.

GARRARD PACKAGES POST FOR ALL PACKAGES 50p
Garrard AP76 with AD76K cart. and Lasky's plinth and cover ..
Garrard AP76 with Shure M44E cart. and Lasky's plinth and cover . 1.40
Garrard SP25 Mk. III, AD76K cart. and Lasky's plinth and cover.. ..
Garrard SP25 Mk. 111, Micro M2100/e cart. and Lasky's plinth and cover.. 125

DENSHI BOARD KITS
EXPERIMENTAL AND EDUCATIONAL

ELECTRONIC CIRCUIT SYSTEMS
The DENSHI BOARD system
enables the young experimenter
and electronics hobbyist to
produce a wide range of transistor
circuits of increasing sophistica-
tion -without soldering or the
use of any tools at all! Basically
the system comprises of a slotted
circuit board into which plug-in
components and bridge pieces are
set to produce up to 30 different
circuits. The components are
encapsulated in transparent
plastic blocks bearing the
appropriate circuit symbol and
value. Thus enabling even the
complete novice to visually grasp
the fundamentals of circuitry
after only a few moments study.

DENSHI BOARD KIT SR IA
Comprises: Base board, tuner
block, 4 resistors, choke coil,
transformer, 2 8A transistor
for RF, 2 diodes, 3 capacitors,
battery block, morse key,
antenna, lead, crystal earphone,
various bridge and connecting
pieces. This kit permits the
building of 16 basic circuits.

DENSHI KIT SR 2A as SR IA
2SB transistor for AF, 2 resistors,
electrode, additional connecting
building of 30 circuits.

DENSHI BOARD KITS come
complete with an 80 page
manual of circuits and data.
at 23p. Post 3p refundable if you
purchase kit.

LASKY'S 23.35
PRICE POST 13p

with these additional parts:
capacitor, crystal microphone, test probes,
pieces, 9V battery. This kit permits the

LASKY'S PRICE 25.25 POST HP

DIGITAL CLOCK SCOOP

 SHOCK AND VIBRATION
PROOF

 BUILT IN ALARM
BUZZER

 MADE ESPECIALLY FOR
LASKY'S BY FAMOUS
MAKER

 MAINS OPERATION
 I2 -HOUR ALARM
 AUTO "SLEEP" SWITCH
 HOURS, MINUTES AND

SECONDS READ -OFF
 FORWARD AND

BACKWARD TIME
ADJUSTMENT

 SILENT OPERATION
SYNCHRONOUS MOTOR

Exclusively from Lasky's for you to mount into any housing.
The clock measures 41 W If H x 31 ID (overall from front of drum to back
of switch). SPEC.: 210/240V at., 50Hz operation; switch rating 250V, 3A.
Complete with instructions.
HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS.

POST lop

SPECIAL QUOTATIONS FOR QUANTITIESLas Radio Ltd
201 EDGWARE ROAD. LONDON, W 2. Tel. 01 -723 3271

33 TOTTENHAM CT.RD, LONDON. W1P 9RB Tel: 01-636 2605

109 FLEET STREET, LONDON. E.C.4. Tel: 01 -353 5812

1520 FLEET STREET, LONDON, E.C.4. Tel 01-353 2833
Open all day Thursday early cInstnell p rv, Saturday

HIGH FIDELITY AUDIO CENTRE
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. Tel 01-580 2573
(teen all tidy 9a n, 6pn, Monday to SAturtt.,

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, El 28N Tel: 1-790 4821
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CHANGE OF COMMAND

WAR games played with miniature models and con-
ducted on severely objective lines have for long

been an essential part of military training. More
recently war gaming has been taken by non-profes-
sionals and has grown into a popular hobby which its
adherents claim is most exciting and mentally
stimulating.

Today our professional militarists play a very
scientific game. Advanced technical aids are employed
to help create realism and to determine accurately the
results achieved by every manoeuvre in the simulated
battle. The electronic computer has replaced the human
adjudicator of former times.

The non-professional devotees playing for fun and
recreation are (so we gather) always looking for ways
to raise the status of their pastime and to dispel any
juvenile "playing with toy soldiers" image it may con-
jure up in the minds of the uninitiated. Now, thanks
to electronics, it is possible to instal more realism into
their game by use of a home-made computer.

However, recourse to electronics does not have to
end there, we venture to suggest. Come to think of it,
why should our amateur, spare -time strategists be satis-
fied with inanimate models (soldiers, tanks, warships, or
what have you) that must be deployed by hand? Each
piece in the game could well be a miniature automaton
capable of inflicting punishment on the enemy while,
being sensitive to missiles directed towards it, able to
manoeuvre out of the line of fire.

But steady on, some dire consequences will arise from
the unfettered use of electronics. Will our amateur
battle commanders be prepared to sit quietly and
impotently, merely watching while the automatons fight
it out on the carpet or table top, unaided by human
minds or hands?

Quite a problem. But not, in actual fact, confined
to the world of make-believe and harmless pastimes. It
is one the professional militarists will have to face
shortly, for real. It is reported that in the United States
a special Combat Development Command committed
to the automation of modern warfare is already at work.
The whole paraphernalia of science and technology is
being pressed into service, towards this end. Every
move of the enemy will be detected by light or heat
radiation sensors, robots will replace front line troops,
and the wealth of data derived from such sources will
he processed by computers which will then advise the
most effective tactics to employ.

The next logical step is to let the computers control
and fire all weapons, and so dispense with any human
intervention at all. A chilling prospect for the top
brass, who will presumably be relegated to the role of
computer data processers.
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It is said that deep in the heart of
every Englishman is a sea -dog

trying to get out. Whether this is
true or not, many people will find the
games to be described of great
interest, affording as they do real
insight into the problems of Naval
strategy as well as some fun and
excitement.

WAR -GAMING as a hobby suffers under a severe
handicap; either chance assumes too large an

aspect (six-you're dead!) or else in the search for
realism, rules become so complicated and tedious
that all pleasure is lost. In either case, interest soon
wanes. Again, most war -garners are tied to the use
of dice for their chance effects. War -gaming has
been called "chess with a thousand pieces", but
whereas there is no chance on the chessboard, there
is on the battlefield.

Chance therefore must play some part at least, and
it may be that as long as war -garners continue to
use dice they will be considered to be merely "playing
soldiers". It follows that electronics-and particu-
larly computerisat.ion-has much to offer war -
gaming in accuracy, speed and a carefully controlled
modicum of chance.

Constructors of Operation Seasearch will perhaps
have noticed that the use of dice for chance effects
in variations 5 and 6 can lead to some absurd
situations-an unarmed supply ship sinking a

cruiser, for example. When highly realistic effects
are required, we must turn to computerisation since
so many variables are involved.

NAVAL GUNNERY
The computer to be described has been designed

as a naval gunnery computer, but it will be shown
that by the use of card overlays it may be used

most effectively for any other form of gunnery and
for any period; whether for Roman galleys,
Napoleonic artillery, American Civil War, modern
missiles or what -have -you.

The computer has been designed in stages so that
it is usable at each stage, but of course 'each addi-
tional stage adds to the versatility and convenience.
There is a built-in ability to handle ten targets,
with provision for the external addition of others
without number.

Since this external addition is very inexpensive and
easily adaptable, whole fleets or armies may be
involved. This opens up exciting possibilities, with
any number of people taking part. Each could
captain his own ship, for example, with admirals able
to communicate only by "signal"-slips of paper
handed to captains the move after they were written.

The setting -up of the computer requires only a few
seconds and the result of a salvo is available
immediately, in the complete version. The total cost
is in the region of £30, but since it can be built in
stages this can be spread over many months, play
beginning almost immediately, or left at some suit-
able stage with limited operations.

EFFECT OF CHANCE
In a combat between any two contestants, whether

war, chess, or other game, it is necessary to draw a
distinction between striking strength and resistive
strength (Fig. 1). A low resistive strength increases
damage sustained, which in turn lowers resistive
strength still further as well as affecting striking
power. It is well known that soccer teams must keep
a fine balance between attack and defence; too
much emphasis on one or the other results in lost
games. Similarly in war, H.M.S. Hood was sunk
by Bismarck mainly because her power to resist in
no way matched her power to strike.

Chance enters at every point. A few yards
difference in the landing point of a shell may make
all the difference between superficial damage and
sinking; in much the same way a gunner's indiges-
tion or personal problems can affect the outcome of
a battle.
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We might perhaps add that one of the horrors
of modern war is that the element of chance is
reduced to a mathematical certainty, but the reader
is invited to speculate on Fig. 1, considering the
effects of chance if two men are shooting at each
other with smooth -bore pistols, bow and arrows, or
machine guns.

DAMAGE SUSTAIN ED
Fig. 2 follows the course and effects of a naval

salvo. The number of shells fired in a certain span
of time depends on their calibre, the number of guns
firing, and the skill of the crew. Not all of the
shells fired will be hits. A list of factors determining
the proportion of hits has been drawn up in the
diagram. It is not definitive, but includes the major
factors; readers may like to add their own.

Out of the much smaller number of hits, the
amount and severity of damage sustained will vary
enormously according to (again) the calibre of the
shells, the range, the type of shell, the thickness of
armour and chance. A lot of hits will cause fire to
break out, which of course assumes a malignancy
of its own (particularly in wooden ships) and must
be brought under control if the fight is to be carried
on.

SHIP .A.

STRIKING

POWER

DAMAGE

SUSTAINED

RESISTIVE

STRENGTH

SHIP B.

voltage applied and this is adjusted in analogue
form by the CALIBRE and MORALE controls. Strictly
speaking, morale and efficiency are two different
things and many war -garners carefully differentiate
between them, but for the purpose of this computer
they are considered synonymous.

The PROBABILITY multivibrator runs much slower
and therefore in conjunction with a gate would
reduce the number of pulses passing to a strict pro-
portion of their original.

However, to make the outcome unpredictable
there is a third and even more slow -running multivi-
brator termed CHANCE, in which not only is the
repetition rate governed by the SEA control, but the
mark/space ratio is altered by the VISIBILITY control.

Now the gate will pass pulses forward only when
pulses are present from all three multivibrators. It
will be apparent that adjustment of any of the
seven controls will affect the pattern of outgoing
pulses. Details will be given of a burst fire button
circuit which can be used in place of the dial
contacts.

The pulses are normally grounded through the
pulse contacts at the back of a telephone dial,
hence nothing appears beyond this point. Dialling
a "I" will allow a few pulses to pass forward; dial-
ling a "2" will pass twice this number, and so on.

SHELLS HITS
CALIBRE AND NUMBER

OF GUNS FIRING

RANGE

SEA

VISIBILITY

CALIBRE

RANGE

SHELL TYPESFIRED
EFFICIENCY OF SPEEDS ARMOUR THICKNESS
CREW RELATIVE DIRECTION CHANCE

ANGLE SUBTENDED

TARGET SIZE

CHANCE FACTORS DAMAGING
HITS

Damage to :-

PRIMARY and /or
SECONDARY ARMAMENT

TORPEDO TUBES

AIRCRAFT Of carried)
HULL, ENGINE ROOM

SPEED

MANOEUVRABILITY

FIRING CONTROL

FIRE FIGHTING ABILITY

FLOTATION

MORALE

Fig. 1. War game strategy

Many war-gamers use multiple tables and charts,
with much dice -throwing, to get realistic results
along the lines of the above. The writer has played
such games and very good they are too, but when it
takes nearly half an hour to work out the result,
interest soon wanes.

ANALOGUE COMPUTER
The outline of Fig. 2 is roughly followed in the

design of the computer. This is an analogue com-
puter of a specialised type designed specifically for
use in mock naval battle. One could if preferred
relabel the controls to suit other kinds of battle.

Fig. 3 shows the full block diagram of the system
parameters, although it is sub -divided so that a
smaller system can be built.

Individual shells are represented by pulses
generated in the "rate of fire" multivibrator. The
rate at which they are generated is governed by the

FIRE FIGHTING
ABILITY

GENERAL EFFICIENCY
AND MORALE

CHANCE

Fig. 2. Parameters affecting the war game

FIRE

IV

Hence the dial is used to feed the computer with
the number of guns firing and also functions as a
start switch since nothing can go forward until the
dial is operated.

There is a further chance element here since at
the heavier calibre settings the rate of fire multivi-
brator runs at a slower frequency than the dial. In
other words, the dial contacts may open at an instant
when no pulse is present to pass. This happens to
other settings too, but in the case of heavy calibres
the pulse may arrive between openings of the dial
contacts.

Of course, as in any other chance element, the
more samplings that are taken the nearer does the
overall result approach to a mathematical proportion.

HIT ATTENUATION
All pulses passing the dial are considered potential

hits, but as yet all are of equal amplitude; light
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11W

Els 1111

Mel A
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INDICATOR

LP1

SEA VR I

VISIBILITY VR2

CHANCE
MULTIV BRATOR

MVI

11111 SIR 1111

111111 EAR lip 17113.

EXTERNAL

ADDI TIONS
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511
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CANCEL
MAGAZINE

(I)

50V POWER

SUPPLY

CALIBRE 52a
MORALE VR3

RATE OF FIRE
MULTIV.BRATOR

MV

Q..), GATE

SPEED VR4 VR5
ANGLE 53
TARGET IZE 54

CALIBRE S2b

RANGE 56

SHELL TYPE 57

ARMOUR 58

ROUTING

CIRCUIT

AMPLIFIER

(al)
(if

hi

(I)

d)

PROBABILITY
MULTI VIBRATOR

MV3

---
ALTERNATIVE FIRING

ELEMENT MAY REPLACE
DIAL

9 DIAL PULSE CONTACTS
rturbtr of guns

TRIGGER I

STAGE 4r /
4

(l STAGES

IP)

N)

CANCEL
OTHERS

590 S9b

1_1

SIOa

SIN
ITRIGGER 2

\.(m;

IBiSTABLEZ

DRIVER)2

MAGAZINE
LAMP
LPZ

BUFFER 2

RIO
SEEN 11

(1t)

IBUFFER I

(41)

BISTABLE I

(r)j

IDRIVER 1

(a)
x')

Qrsit FIRE

LAM!,
LP3

(a)o

FIRING 55
BUTTON

HETI SIM 1k 14

FIRE
BISTABLE 3

TRIGGER 3

kt)

(w)

DRIVER 3

LEDEX
LEDEX

ROTARY 512
-)40TOR

SELECTOR

Ii

DIAL TRIGGER
CONTACTS

(9)

00 000 000
LP4 LPS LP6 LP7 LPN LP9 EPIC LPN

DAMAGE INDICATOR LAMPS

Fig. 3. Block diagram of the complete war game computer with alternative operational modes for smaller systems.
The equipment is built up in stages, each stage being a workable progression from the previous
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VRI
with S
for Mains

LP2 S10 LP3 59 LP6 LP4 LP7

S4 S VR4 S6 58 S7 VR5 S2 VR DIAL
orS5

The controls are temporarily fitted for marking stop positions, then removed for lettering

calibre as well as heavy. Now they are attenuated
according to their ability to inflict quantitive damage.
To this end they pass through voltage dividers on
the CALIBRE, RANGE, SHELL TYPE and ARMOUR controls
and then passed through an amplifier which also
functions as a buffer.

The output is applied to a storage capacitor.
When the energy of the incoming pulses has raised
the charge on the capacitor to a certain preset level,
Schmitt Trigger I fires, passing on one pulse of
fixed duration and amplitude, which we might term
a unit of damage.

In this way, many low amplitude pulses are
required to charge the capacitor and produce a
damage pulse, but only one high amplitude pulse
produces the same damage. Damage pulses may
occur only once per salvo, immediately upon com-
pletion of dialling.

MAGAZINE SECTION
The damage pulses are applied equally to two

buffers. Buffer 2 presents pulses to another storage
capacitor, which fires Trigger 2. There is a separate
capacitor for each target ship, of different size to
suit the size of the target; a rotary switch S11
switches the appropriate target capacitor into the
circuit. The capacitor will of course retain its charge
from the time a certain target is under fire to the
next and therefore functions as a cumulative damage
counter.

When the charge on the capacitor reaches a cer-
tain preset level, Schmitt Trigger 2 fires, the out-
going pulse this time switching over Bistable 2. In its
second stable state the bistable primes Lamp Driver

2, illuminating a lamp indicating that the magazine
has blown up. That particular target ship is of
course out of the battle.

OTHER DAMAGE
A more interesting 'game results ,when ships receive

damage bit by bit, affecting their fighting capacity.
The output from Buffer I switches over Bistable I,
which in turn primes Lamp Driver 1.

A single lamp could be taken from this, indicating
a unit of damage, but where is the damage?
One means of indicating the damage is shown
in Fig. 3. Every time the dial is used, a motor -
driven rotary switch is made to move round
one position of twelve. The switch outputs are used
singly and in pairs to indicate eight types of damage
-conning tower, hull, rudder, engine room, aircraft
or torpedo tubes, sub -armament, forward turret and
rear turret.

FIRE
Another attempt to simulate some realism and to

introduce some very real tension into the game is to
incorporate a fire. One third of the damage pulses
are routed by the Ledex motorised rotary switch to
trigger a "fire" bistable, Bistable 3. This lights the
"fire" lamp, applies a trickle charge to the storage
capacitor in the magazine section and also a third
storage capacitor in front of Trigger 3.

When Schmitt Trigger 3 fires, the output switches
the bistable off again. Thus in play, when the "fire"
lamp lights, the player can do nothing but watch
and wait.
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If he is lucky, the lamp will go out in ten seconds,
but if he is unlucky the magazine lamp will light.
Even though the fire lamp will subsequently go out,
the magazine lamp will stay on and he is out of the
game. This method of using a storage capacitor in
conjunction with a bistable and Schmitt trigger is
much better than a monostable for long time delays.

That concludes the basic description of the com-
puter functions; more detailed circuits and construc-
tion notes follow in seven stages, followed by the
final hints of its use in operation.

7 .11. Holes 3/32dia
1 .11; Group made to suit

component used

2 Holes 6BA clear
1 'V Hole Injdla
13 Holes 3/g dia

12 Holes 7/16 dia
V' Hole 23/4' die for dial

at 7/4 ail' for switch 55

Cheek piece ( of f) from
34 thick wood L H side
pierced to allow SK 1
(External Capacitors)
and Mains Lead out

t 1/2

3h1

1/; socket. SKI
External Capacitors

Rear Panel from peg
board bonded and -
screwed to Base.

TI

POWER SUPPLY
BOARD

Case svoivel(2oft and
fastenings 6BA

Base Board from
3/8" thick plywood

BOARD IS

,NOTE: All Component Boards
to be mounted on igloos
by 6BA Spacers

LS1

LEDEX SWITCH

CASE CONSTRUCTION
The layout of the computer is in no way critical,

so the constructor may lay out his controls as he
pleases. He should really decide early on how much
of the equipment he is likely to build based on the
information given in Fig. 3.

Construction of the case was started with
thick sheet plywood cut to the dimensions given in
Fig. 4. Four rubber feet were screwed to the under-
side and then the mains transformer TI bolted on

16"

6Holes on 1I/2 pitches 71/2 +V

1/2

CASE comprises Cover and
2 Sides (from 18SWG Aluminium)
constructed with self tapping
screws and covered with Fablon
or similar

BOARD.A.

Fig. 4. Construction details of the case and baseboard layout

SOUND
EFFECTS I ,

/BOARD
I -

c,15ze

Batten 3/8.square wood

bonded /screwed to
Cover top flange.

0

BOARD'S

BOARD 'C.
on underside of
Bridge

BRIDGE

MATERIALS FOR CASE
Tinned iron sheet (tinplate) or aluminium
Veneered chipboard side cheeks
Hardboard, plywood (to choice)
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top. A length of component board was bolted along
side to carry the rectifying diodes and smoothing
capacitors (Figs. 4 and 7).

The centre tap of TI secondary was ignored,
giving a 50V output. The rectifying diodes can be
any type capable of handling 100V at 3 amp,
although those shown will handle much more.

The shaped top of the case (Fig. 4) was cut out of
heavy -gauge tinplate (which is cheaper than alu-
minium) and all cutting and drilling completed while
the sheet was still flat. Bending was done in a vice,
a small -radius curve being left on all corners.

Notice that the bend acrcfss the centre is forward,
the others all being back. The }in tabs on each side
are for soldering or screwing the side pieces on. A
gas -torch was used for soldering tinplate since such
large sheets of metal conduct away nearly all the
heat from a soldering gun.

Many constructors will want to paint the face or
use adhesive plastics sheet, but it is wise to make
sure all drilling and bending is carried out first. The
surface must be absolutely clean and free from grease
or finger marks. Excess material at the edges was
wrapped round and glued underneath.

The shaped and covered top was then checked
against the baseboard for a snug fit and was secured
in place by wood screws along the front and at each
side. If one screw at each side is left in position
(marked "x" on Fig. 4) the top may be pivoted on
them, allowing easy access to the panels and under-
side without disturbing the wiring.

The back of the computer is a piece of perforated
hardboard fitting inside the metal top. It is screwed
to the edge of the base and to a strip of wood glued
and screwed in inside the top edge.
LETTERING

With the cover removed from the base, all lamps
and controls are temporarily fitted and the positions
of all stops marked. Controls are then removed and
lettering and spots applied with rub-on Letraset (sae
photograph).

Note that 12 pointer -type knobs are required
with escutcheon plates to match. On the prototype,
some escutcheons have numbers 0 to 10 on them,
plus one blank space, so they are admirably suited
for 12 -way switches. The lettering is given a spray
of clear lacquer, and the escutcheons replaced.

Lampholders are also fixed at this stage, if
required, although they are not wired up until much
later. Many "surplus supply" shops will supply an

10.A: Holes 6 BA clear

1'B Hole I/4"d la
3 r2

51
F51

-0---40-0
3A

LP1

;MIR,

POWER SUPPLY

250V
240

25V

Z5V

-SOV nominal

Lamps etc

Fig. 6. Circuit diagram of the power supply
(stage one)

COMPONENTS . . .
STAGE ONE (Power Supply Fig. 7)

Resistor
RI 25l2 SW wirewound

Capacitors
C I 250/rF elect. 50V
C2 2,0001AF elect. SOV

20C2 00
OF

Transformer
TI Tapped mains primary 0 250; secondary

25 0 25V 2A or 50V 2A

Diodes
DI to D4 Rectifier diodes SX7SIR (4 off) or 100V

3A type

Switch
SI Double pole on/off toggle or may be coupled

with VRI

Miscellaneous
FS I Cartridge fuse 2 amp in mains plug
LP I Mains neon indicator with ballast resistor
Rubber grommets, component tag board

T1

To

Case

Ledex BoardA BoardB BoardC&D
coil Fi 9 Fi 12 Fi 14 &IT

Fig. 7. Wi ing of the diodes and capacitors. R I a, R I b,
RI c are decoupling resistors 330!2 3W to supply
Boards A, B, C, and D.

Fig. 5. Panel bridge for mounting the various stage panels
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'SPEED Al

ganged
with SI

Heavy

VRI VR2 to Chance
500
kfl

10 multivibrator
kit Fig9

EV15181111'4

R3 R4 R57b)
R2 10 22 47
33
kfl

kIl k kfl

(c)
to Rate of Fire
multivibrator
Fig 9

R8
15
MO

VR3
25
k C1

ICALIBRE1

Light

S 2 a

R6

100

kIt

(0
to Probability
multivlbrator
Fig 9

VR4

RIO
45°

Ar---3100kn P:3 r)--°)

R270 22okn

kil

100k11

TARGET
[ SIZE

VR5
500
kfl

9

5M11

0
0 54 0---

R12 R13 R14 RI5
10 22 33 47

kfl left kR kfl

R16 Rf7 RIB R19 R20
56 100 150 220 330
kfl kfl kfl kn. k0

Fig. 8. Analogue parameter controls (stage one)

old telephone dial for about 75 pence or less; after
careful cleaning, light oiling and adjusting, it is
secured in place with Araldite.

FIRST -STAGE WIRING
First -stage wiring presents no problems. VR1 has

an integral mains double pole on/off switch SI, while
the associated mains neon LP1 is mounted close b'y.
The incoming three -core mains lead is brought
through a rubber grommet and both supply leads
soldered to the switch.

Keep the leads from SI to T1 long enough for the
top to open easily. Watch the polarity of the recti-
fying diodes DI to D4 very carefully (Fig. 7). Good

COMPONENTS . . .

STAGE ONE (Analogue Controls Fig. 8)
Resistors

R2 33ki2 R9 1.5M CI RI6 56k0
R3 10kf2 RIO 100k0 RI7 100k12
R4 22kS2 RI 1 220kf2 RIB 150k i2
R5 47k12 RI2 10kf2 RI9 220k1)
R6 1001d2 RI3 22kf2 R20 330k i2
R7 2201d) RI4 331a2 R2I 470k i2
R8
All

1.5M CI RI5
I0%, tW carbon

47ki2 R22 510k12

Potentiometers
VRI 500k fl (my have double -pole onioff switch S I)
VR2 IOW
VR3 251a2 All linear carbon types
VR4 1001d2
VR5 500k0

Switches
S2 Double -pole, 6 -way wafer switch
S3 Single -pole, I2 -way (only 3 ways used)
S4 Single -pole, I2 -way wafer switch

R21 R22
470 510

kfl ktl

smoothing by CI and C2 is required otherwise the
Schmitt Triggers may fire when not wanted. Solder-
ing tags screwed to the base board and metal panel
provide convenient take -off points for earth con-
nections.

Wire the controls from Fig. 8, taking off four
flying leads of flexible wire, (a), (b), (c) and (d).
Resistors to earth such as R2 may be soldered to
the tinplate or chassis tags at any convenient spot-
there are no problems with earth loops such as occur
with audio circuits. One length of flexible wire con-
nects the panel to the positive side of the power
pack.

USING THE FIRST STAGE
For a very small outlay the constructor has an

analogue computer giving 107 variations 10,000,000.
If we proceeded no further, this would be worth
having. Directions for the full game will be given
later, but for the time being we can use what we
have built so far in the following way.

Ignore output (b); take output (a) through a 1

megohm resistor and connect it to outputs (c) and
(d). The resulting voltage (indicated on a suitable
meter) will vary according to the setting of the
controls, all resistors acting in a series -parallel
divider configuration in a complex manner. The
voltage will also depend to a certain extent upon the
impedance of the meter used, varying from 48 volts
to about 15 volts. This voltage reading is used as
the starting point for "damage" points.

For the chance element, one can use a dice,
multiply by ten and add to the voltage reading. A
points value is accorded to each ship at the com-
mencement of the game and a running total of
damage points kept. When damage reaches the
awarded value, the ship is sunk..

Many interesting games can be played by varying
the chance element (multiplying the dice throw by 5,
or squaring) or varying the points value. As a start-
ing point, try 250 for a destroyer and 2,000 for a
battleship.
Next month: Second and third stages
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SK2 Soldering kit
In polystyrene pack,
containing 15 watt
miniature soldering iron,
240 volts fitted with
bit, 2 spare bits 32" and
h". Coil of resin -cored
solder, heat sink, 1A fuse
and booklet "How to Solder"

SK1 SOLDERING

£2.75
In rigid plastic "tool box" containing Model
CN - 15 watts - 240 volts miniature iron
fitted bit. Spare bits A" and 4". Reel
of resin -cored solder, heat sink, cleaning
pad, stand and booklet "How to Solder"

Model G 18 warts. Fitted ji"
bit. Spare bits 4", 16"" and
A- available, For 240 or 220
volts. £1.83

Model CN 240/2
15 watts - 240 volts

£1.70

Fitted with nickel plated 32" bit and
packed in handy transparent box.

7 1.) t_anIN;;IP

Model F- 40 wets. Fitted j`6"
bit. Spare bits 3t", 4", it"
4 available. For 240, 220, 110,
20 volts. From £238

CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .C40" Ilmm) up to 3/16"
For 240, 220, 110, E0 or 24 volts.

from £1.70

Model E 20 watts.
Fitted I" bit. Spare bits
A". g" and it" available.
For 240, 220 or 110
volts. From £1.80
Model ES - 25 watts.
Fitted 4" bit. Spare bits
S12', and;" available.
For 240, 220 or 110
volts. From £1.83

===111 MINN

I enclose cheque/P.O./cash value

P.E.8 I
LEINIMMIIMMM.1.1

NAME

ADDRESS

PRECISION MINIATURE SOLDERING IRONS

Ante,. Mayflower House, Plymouth. Devon.
Telephone Plymouth 67377/8.
Telex 45296. Giro No. 2581000.

nPlease send me the Antex colour
catalogue

riPlease send me the following
Quantity Model Bit Size Volts Price
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1 SPP
( SLASH PRICES! U P T° 60%

SUPERB PLINTHS &
COVERS £3:50 sop P.P.
for Garrard and B.S.R. SP25, SL65B
3500, 3000, 2025TC, 2000, 1025, 5100,
AT6, AT60, 40B, B.S.R. McDonald
range. All decks are finished in teak
polish and will blend in any modern
home. The covers are of tinted Pers-
pex (please state deck when
ordering).
SUPERIOR PLINTHS AND
COVERS FOR GARRARD AP75
AP76, SL72B, SL75B and SL95B,

£499. P.P. 60p (R.R.P. £9.50

FOR ALL YOUR NEEDS IN
HI-FI EQUIPMENT SEND A
LARGE S.A.E. or PAY A VISIT
TO OUR 3 -STOREY WARE-
HOUSE

SPECIAL OFFER
GARRARD SP25 Mk. III
GOLDRING G800H Superb
Plinth and Cover.
SINCLAIR Project 60-Stereo 60
Pre -Amplifier and Control Unit.
2 Z30's and PZS. 2 WHARFE-
DALE Unit 3. List Price L82.31.
OUR PRICE LH. r. & P. LI.7S.

TURNTABLES P.P. 60p
Garrard SP25 Mk. III £10.97
Garrard 2025TC with Sonotone 9TAHC

L1097£12.75

£18£7255

£27.75

Garrard A70 Mk. II
Garrard SL65B
Garrard AP76
Garrard SL72B
Garrard SL75B
Garrard 401 ..
Garrard SL95B
Goldring GL75P
Goldring GL75

.. £34
£35

£29.50

Open 9.30 a.m. to 7 p.m. Monday
to Wednesday; half day Thursday
until 1 p.m.; late night Friday until
8 p.m.; Saturday 9.30 a.m. to 6 p.m.

TURNTABLES (continued)
Goldring GL69
Thorens TD125
Thorens TD150AB/2
Pioneer PLIIAC complete
Dual 1219 ..
Dual 1209 ..
Philips 202A

CARTRIDGES P.P. 12p.
Goldring G850 ..
Goldring G800H
Goldring G800 ..
Goldring G800iE
Goldring G800/SE
Sonotone 9TAHCD
Shure M3D
Shure M44E
Shure M75E
Shure M55E
Shure M445/7
SMC101
MC15 ..
AT66 5/7 LC/HC
ADC 10E Mk. 2

£21

£30
E39
E49
£34

.. £5440

.

.

.

.

6.4.20
£6
E7

Eli
£111

£1.75
£4.95
E.8.50

£15
E920
E7.211
£3.25

E.5
£4.70

E27

TAPES
PHILIPS, BASF, SCOTCH. ETC. BIG
DISCOUNTS, SEND FOR LIST.

2 Showrooms devoted to specially
selected systems.
EASY TO FIND -50 YARDS FROM (B.R.)
STOKE NEWINGTON STN.
67, 149, 247, 73, 76, 243 Buses Pass our
door.

AuDicy SUPPLIES PE8, 50 STAMFTORIepD hHILL, 01-108N06133061N1, N.16.

PERSONAL CALLERS PLEASE NOTE-Cheques are only accepted when accompanied by a Bank Cheque Card (not Barclay Card).

24 -hour
Phone
Service.
Ring
01-648 8422

RADIO

.. and your
BONUS QUESTION is

a/i/d .diefft6

grne coxed dam?'

The answer to the Starter question is obvious-the ubiquitous HOME RADIO
COMPONENTS CATALOGUE. You all got that right! And the answer to
the Bonus question is-the same! May we explain "this most ingenious
paradox?" The price is now 50p, but with each catalogue we now include 10
vouchers each worth 5p when used as directed. This means that if you spend
a quite modest sum in ordering components from us over a period the
catalogue will have cost you nothing-bar 20p for post and packing.
So then-for today's most useful electronics catalogue, 50p if you call and
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the
winning team-act now!

POST THIS
COUPON

is with your
cheque or
postal order
for 70p

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

I

I

I
I

I

UMW IMN WM/ MINN Mil MI= OMEN NMI 11/

Please write Name and Address in block capitals

Name

Address

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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By

A. J. Ewins

PART TWO

VOLI.
400

STABILISER
THIS month we finish the circuit description and

give construction and application details of the
Voltage Stabiliser.

RESISTOR MATCHING
Several ways of matching the padded 1I kilohm

resistors with the 10 kilohm variable control will no
doubt suggest themselves to the constructor. Here
are two possible ways. A simple Wheatstone bridge
with two, equal in value, for the
ratio arms may be rigged up. The 10 kilohm wire-
wound control is used as the "known" resistor and
the I I kilohm fixed resistors are connected, in turn,
as the "unknown" resistor. The I I kilohm resistors
are then shunted as required until a balance (zero
current) is obtained on the meter. See Fig. 3.

Alternatively, when the control unit has been con-
structed and is working, the 10 kilohm wire -wound
control only can be inserted with its full resistance in
circuit. The output of the unit is then set to read
2.5 volts by adjustment of the preset control, VR I.
(An Avometer or other reliable voltmeter should be
used'for measuring the output voltage from the unit.)

The 11 kilohm resistors can then be inserted in
the circuit, in turn and in place of the 10 kilohm
wire -wound control, and shunted until the same

kfl w/w
(TOTAL RESISTANCE

IN CIRCUIT)

L

PADDING
RESISTORS

Fig. 3. Wheatstone bridge for resistor matching

2.5 volts output is obtained. Using the small K watt
resistors allows a neat arrangement of the 10 kilohm
resistors around the 12 way switch (just visible in
the bottom left-hand corner of the photograph of
the internal view of the unit). To those constructors
who are hesitant about this method of obtaining
accurate 10 kilohm resistors, a word of reassurance;
the author did not have to use more than two pad-
ding resistors per I 1 kilohm resistor and in the
majority of cases used only one.

CURRENT RANGES
For full current limiting the voltage developed

across the selected value of TR9's emitter resistor is
nominally one volt giving a value for R. of I //,,
depending on the value of /1 required. For current
limiting ranges of 10, 25, 50, 100 and 250mA the
required values of resistance are 100, 40, 20, 10 and
4 ohms respectively. If the precise value of the limit-
ing current is not important the 40.and 4 ohm resis-
tors can be replaced by the standard values of 39 and
3.9 ohms. One section of a 4 pole, 5 way rotary
switch (S3c; only three poles are needed) was used
to switch in the five values of resistance. The other
two sections were used to switch in a shunt resistor
(R33) across the milliammeter to give an addi-
tional range of 0 to 250mA for the three upper cur-
rent limiting ranges.

The section S3b may appear to be redundant, but
omitting it means that heavy currents will flow
through the contacts of section S3a. As the contacts
of S3a are in series with the shunt resistor, erroneous
and erratic readings can be expected on the meter
due to the relatively large value of resistance of
the contacts compared with the shunt. (This, indeed.
was the author's experience). Including the section
S3b puts the contacts of S3a effectively in series
with the meter, which has a resistance of 9 times the
shunt and draws one ninth of the current flowing
through the shunt, thus greatly reducing the effect of
the contact resistance.

For the 4 pole, 5 way switch, the author was lucky
enough to possess a Yaxley type wafer with two
I pole, 5 way sections on either side. The construc-
tor's best bet, if somewhat of an expensive solution,
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Fig. 4. Veroboard layout and wiring
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8C168

85041

Note: It is regretted that the
wrong transistor base connections
were published last month; this is
corrected above.

Also under Specification, the
last line of Stabilised Voltage
Output should read " 2 and 35V
in excess ..."

In the second paragraph of the
introduction 85 volts should read

65 volts "
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Fig. 5. Internal wiring of the stabiliser
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Fig. 6. Front panel drilling details

is to construct a "Makaswitch"
assembly using two 2 pole, 5 way
wafers mounted close together,
without using spacers, in order to
conserve space.

As stated, the value of Rs (the
meter shunt resistor) will be one
ninth of the meter resistance.
Where the meter resistance is
known the value of Rs may be
easily made up using a coil of
22 s.w.g. Eureka resistance wire.
If the meter resistance is not
known the best way to determine it is to measure
the voltage dropped across the -meter, when it is
indicating full scale deflection, by means of a suit-
able voltmeter. (The sensitivity of the voltmeter, in
terms of ohms/volt is unimportant). For most
meters, other than the popular Japanese types, the
voltage dropped will be about 100mV giving a
meter resistance of about 4 ohms. A shunt is then
required of about 0.44 ohms. This can be made from
about 14.5 inches of 22 s.w.g. Eureka resistance wire
(2.75ft/ohm for 22 s.w.g. Eureka resistance wire).

MAIN CONSTRUCTION
Using the type of controls and meter described,

the author was able to fit all the components of the
unit, including batteries, into a die-cast box of size,
6fin X 4+in x 2+in. The two diagrams, Figs. 4 and
5, show Veroboard layout and internal wiring of the
completed unit.

It is possible to mount all the electronics of the
unit, except of course the controls, on a piece of
Veroboard measuring 51in by 2in.

Details of the positioning and size of the holes
drilled in the front panel are shown in Fig. 6. The
mounting position of the Veroboard layout can be
clearly seen in the photograph of the internal view.
The series regulator transistor, TR9, can be mounted
in any convenient position. In the photograph it
can be seen at the top of the unit near M 1. The
particular transistor specified for TR9 is the B5041,
which is on a X53a base.

The mounting of the batteries on the back panel
of the box is left to the ingenuity of the construc-
tor. In the prototype a special bracket was manu-
factured from 16 s.w.g. aluminium.

USING THE STABILISER
The stabiliser is shown in Fig. 7 being used to pro-

vide a stable output voltage. When operating in this
manner the difference between the input and out-
put voltages of the unit must not be allowed to
exceed 55 volts, which is the maximum Tics rating
of the series regulator transistor. The current meter

+oJ
UNREGULATED
VOLTAGE
SUPPLY

+0
= VOLTAGE
ch.

STABILISER
0
0

Fig. 7. The voltage stabiliser being used to provide a
stable output voltage

VOLTAGE
SUPPLY

RI
+0

2 VOLTAGE 2 Rk Vo
STABILISER ;

000

Fig. 8. The stabiliser being used to provide a constant
current

is connected in the collector line of the series regu-
lator transistor and hence gives an indication of the
current being drawn from the external supply. The
current flowing through the load applied to the out-
put terminals will be equal to the meter reading less
the sensing current, I which is 250/A.

The unit being used to provide a constant current
is shown in Fig. 8. As the output voltage of the
unit is completely insensitive to changes in voltage
from the external supply (providing that the
external supply volts do not drop below about 2 volts
in excess of the output voltage setting), the current
slrawn from the supply is independent of its voltage.

The precise value of the current drawn from the
external supply is equal to the output voltage setting
of the unit divided by the value of the load resistor,
plus the sensing current which equals 250/1A. A
range of constant currents from 250,uA to 250mA is
thus possible. The current drawn from the external
supply will fall below its constant value when the
voltage dropped across the external resistor is equal
'to or greater than the difference between the external
supply volts and the voltage output setting of the
unit, less about 2 volts. As for the stabilised voltage
mode of operation, the difference between the input
and output voltages of the unit must never exceed
55 volts.
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NEWS BRIEFS
Tape Competition

YOUNG tape recordists are invited to enter the Animal
Sounds recording competition for under-I8's orga-

nised by the 3M Company, manufacturer of Scotch
magnetic tape. Entry is free, and there are two classes:
British birds in song; and Animals (including domestic
pets).

For the three best recordings in the birds section a
472 -page guide to the identification of all the birds
commonly seen in Britain is the prize.

For the three best recordings in the animal section a
428 -page Living World of Animals will be awarded.

The recording judged best overall will merit a £30
portable cassette recorder, complete with microphone,
carrying case and supply of Scotch low -noise cassettes,
and there are certificates for the winning entrants'
schools.

Entry forms are being distributed to some 20.000
schools, or can be obtained direct from Magnetic Pro-
ducts Marketing. 3M Comany Ltd., 3M House, Wigmore
Street. London, WI A IET.

Last date for receipt of entries is October 31, 1971.

PO Copying Service
MEMBERS of the public needing a quick copy of

important documents can now use coin -operated
(5p) photocopying machines in 20 head and branch
post offices. The Post Office has installed the machines
for an extended trial following an initial trial at five
offices during the past 18 months.

The machines chosen are simple to operate and make
copies in A4 size (81in x Iliin).

The 20 offices involved are the head offices at Harrow,
Belfast. Coleraine, Chester, Plymouth. Swindon. Dundee.
Portsmouth. Hastings. Bury St Edmunds, Worcester,
Blackpool, Sunderland (probable), Leeds, Coventry, Bol-
ton and Cambridge, and branch offices at Great Port-
land Street. London, Swansea (Kingsway) and Edinburgh
(Frederick Street).

If the extended trial is successful, the Post Office
plans to install photocopiers on a much wider scale.

Heated Diagnosis
nocToRs at Cape Town's Groote Schuur hospital are

to use infra -red techniques in diagnosing breast
cancer, thrombosis and other ailments following the
purchase of a "Thermoscan" thermal imaging system
from EMI.

With this electronic equipment, the first British system
of its type, the famous South African hospital will be
able to assess or investigate quickly disorders .which
disturb the body's normal heat distribution, by obtain-
ing a heat "picture" of a suspected area of infection.

The thermal imaging equipment comprises a mobile
infra -red scanner unit (similar in appearance to a small
television studio camera) and a monitor, incorporating a
cathode ray tube. The system operates by scanning the
distribution of heat over the area of the body being
studied and is sensitive enough to detect differences in
temperatures as small as 02 degrees Centigrade.

The scanner can be operated remotely, with the moni-
tor loca:ed up to 30 metres away from it. This facility
enables a patient to be separated completely from the
clinician, allowing free discussion of the observed
symptoms.

The Thermoscan systems are currently being evaluated
by Britain's Department of Health and Social Security at
selected hospitals where they are aiding diagnosis of a
wide variety of conditions which are difficult or
impracticable to study by other means.

Socket Guide
I N RECENT years a good deal of confusion has arisen

over the use of connectors for public address equip-
ment. The German DIN connectors are suitable for
permanent installations, but where equipment is portable
or is available for hire, a more robust connector is
needed.

To resolve these problems, the Association of Public
Address Engineers has published a technical information
sheet which recommends that XLR connectors are used
for all professional public address applications. The
Information Sheet gives details of the correct use of
XLR connectors for microphones, loudspeakers and
auxiliary circuits.

The Information Sheet, reference T.I.S.2 is available
free to members of the A.P.A.E. or price 5p to non-
members on application to the Secretary. 394 Northolt
Road, South Harrow, Middlesex HA2 8EY.

luxury Viewing
WIT Hour even raising their heads from the pillows,
guests at the new Capital Hotel in Knightsbridge

can select from nine channels of sound and vision from
Top Rank designed remote control panels fitted in the
bed headboard.

The h.f. distributor system which makes this remote
control possible carries television signals in monochrome
and colour. The television sets are bracketed so they
can be viewed either from the bed or from the easy
chairs.

Green Diodes

THE Electronic & Display Equipment Division of
Ferranti Ltd. has successfully developed the world's

first gallium phosphide monolithic green light emitting
array. Perfected at the Gem Mill, Chadderton labora-
tories of the Division, the array is based on a unique
masking and diffusion process for use on gallium phos-
phide to produce high output, low consumption light
emitting diodes.

The gallium phosphide is enveloped by a dielectric
layer, so protecting it and ensuring that' it attains an
exceptionally long life to an extent previously obtained
only from hermetically -sealed devices.

Vacation School on Circuit Theory
THE Moscow Institute of Medical Instrument -making

has designed an ultrasonic apparatus for the diag-
nosis of cerebral diseases. It is claimed that scientists
regard it as quite promising for neurosurgery and neuro-
pathology.

The instrument makes it possible to examine the
patient quickly and painlessly. By touching alternatively
various parts of the cranium with a sensor, the physician
completely "sounds" the cranium.

Clinical tests have shown its high accuracy in diag-
nostics. Experts note that the new way is also most
reliable in control of the results of intra-cranial opera-
tive intervention. Examinations are harmless and can
be repeated many times.

The apparatus is now in batch production.
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ERICH
BY FRANK W. HYDE
MARINER INQUEST

The cost of the loss of Mariner 8
cannot easily be calculated in
totality. The spacecraft and its
launch vehicle was a £50 million
project but the loss of data cannot
be measured in terms of money.

Sadly, the cause of the disaster
was a part costing a few cents and
microscopic in size. It was part of
the autopilot system of the vehicle,
and the part of the integrated cir-
cuit which failed was a diode about
the diameter of a human hair.

The investigating team simulated
the telemetry which was returned
by the Centaur vehicle to mission
control up to the time of failure.
It was possible from this data to
determine that the engine, which
should have had a swivel range of
3 degrees to enable it to be
accurately steered, could only
cover a range of 1.3 degrees.

The amplifier which was a part of
the system had an output which
was between 20 and 30 per cent of
what it should have been. This was
due to a voltage overload that the
diode should have controlled.

Many other tests were carried out
to simulate possible faults but only
this one produced the conditions
radioed back at the time of the
failure.

Though there is no way to tell
now why the diode malfunctioned.
the investigating team have devised
tests to make sure that the same
thing will not happen with Mariner
9. Certain other modifications were
made which will help to minimise
the loss of the Mariner 8 experi-
ments. Some of these were added
to Mariner 9 before it was launched.

The launch could have been
delayed until the middle of June,
but any later launch date would
have compromised the mission, as
a favourable period would not arise
again for 25 months. This means
that the next launch would have to

be delayed until 1973 when the
Earth and Mars are in correct align-
ment. However, the amount of
power required then would be
greater than the capacity of the
present Centaur vehicle.

The arrival time of Mariner 9
at its destination will not now be
November 14 but more likely
November 24.

SOVIET THOUGHTS ON
PULSARS

A Russian Academician, Vitaly
Ginzburg, has advanced a new hypo-
thesis on the subject of Pulsars. It
is generally accepted that the Pul-
sars are in fact Neutron Stars and
are known to be stars which are in
a certain stage of cooling.

Ginzburg is suggesting that his
mathematical model fits the known
facts about these bodies. He
believes they are in a state of com-
pression so great that they are re-
duced to a thousandth of their
original size.

Their speed of rotation, he says,
can be measured to a small fraction
of a second and that the density of
the material is of the order of a
thousand million tons for a cubic
centimetre, if measured on the
earth. The radiation pulses from
these bodies, which have been
observed by radio astronomers, are
the result of the fact that their mag-
netic and rotational axis do not
coincide.

It is also suggested that the tem-
perature of these pulsars is of the
order of hundreds of millions of
degrees, and that under a plasmic
liquid or gaseous outer layer there is
a hard crust about one kilometre
thick. Inside there would be a
superfluid and superconductive mix-
tures of liquids consisting of ele-
mentary particles. The matter is
being investigated at the Pulkovo
Observatory near Leningrad.

LUNOKHOD I
The Lienokliod 1 moon vehicle

continues to pursue its programme
of exploration of the Moon's sur-
face. It is in its ninth lunar day
of operation since it was landed on
November 17, 1970. A film of its
work compiled from the television
pictures sent back to earth has been
showing in Russian cinemas to
enthusiastic audiences.

The vehicle has successfully over-
come many difficulties. For ex-
ample, it encountered a crater
which was full of fair sized
boulders and was able to negotiate
the rugged terrain. It did have one
serious difficulty where the side of
a crater proved to have a very
loose surface and the telemetry
showed a slip of up to 90 per cent
of the wheels. Such was the skill
of the earth based controllers that
the vehicle was got safely out of the
crater.

Studies of the chemical composi-

tion of the surface have been made
and continuous mapping is being
carried out.

MORE SPIN-OFF BENEFITS
There are a number of medical

benefits available from space
activities, sometimes relating directly
to space medicine, and sometimes to
other techniques, which have been
turned to medical use on earth.

A special version of the space
helmet has been used to measure
the oxygen consumption of children
while they were undergoing special
hard exercise in hospitals. The
multilayered principles of the space
suit has been adapted and used
as a pulsating device to
assist in respiration for severely
paralysed patients. It may well be
possible that this system can be
used to replace the iron lung. The
advantages of giving possible
mobility to such unfortunate
sufferers may well open a new
avenue of hope for them.

BODY MONITOR
A personal health monitoring

device has been adapted from the
space techniques. This is in the
form of a battery operated device
about the size of a cigarette box
which can be strapped to the patient
and will then transmit the tempera-
ture, blood pressure, respiration.
pulse and other vital physiological
information.

Seated at a console a nurse will
be able to monitor up to 60 or so
patients in an intensive care unit
with consequent increase in moment
to moment observation and a great
increase of efficiency in dealing
with emergencies.

Another system which was used
to improve the detail of pictures
returned to Earth from Mars has
been applied to X-ray pictures and
has resulted in great improvement
in these by enhancing detail.

An early study of lunar mobility
involved the development of a six-
legged walking device for astronauts.
This has now been applied to handi-
capped patients enabling them to
negotiate stairs, curbs and avoid
obstacles where the ordinary wheel-
chair could not cope.

LUNAR EXCHANGE
Samples of lunar rock brought

back to earth by Luna -16 and
Apollo -11 and 12 were exchanged
by Soviet and American scientists
on June 10.

The exchange took place under
an agreement between the U.S.S.R.
Academy of Sciences and the United
States National Aeronautics and
Space Administration. The scientists
expressed the hope that the ex-
change of lunar material would
enable them to make, in the
laboratories of their respective
countries, a comparative analysis of
rock samples brought from different
areas of the lunar surface.
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PART 5 PROGRAMMING
CONCLUDING ARTICLE

THE "P.E. Aurora" system has the great advantage
that light control is effected by low voltage

levels from fairly high impedance sources. This fact
enables a wide range of sources for control. This
part explores some possibilities which have been
tried successfully by the author, and which might
provide some hints for further experimentation.

No doubt apart from domestic use the next most
likely application for "P.E. Aurora" is in the field
of discotheques and clubs. As already shown, sound
control of lights can be achieved successfully, but
sometimes fast strobing effects may be required.
Xenon flash tubes are normally used for this, but
they cannot be left running for long periods of time.
They do not have a very great power for long range
illumination.

STROBE EFFECT
While a "freeze" strobe cannot be produced from

"P.E. Aurora", a very good simulated strobe can be
obtained with the advantage that up to eight channels
can be independently operated simultaneously with
different colours and at different speeds. The basis
for this effect is a simple free running multivibrator.
The circuit of one is shown in Fig. I. It is suggested
that instead of having eight circuits (for a full
system) only four are needed; complementary out-
puts of the unit being applied to adjacent channels.

Some spectacular effects can thus be obtained if
complementary colours are alternately strobed
against each other, for example, red with green, or
blue with yellow. It is best for the mark/space
ratio of the strobe to be approximately 1 to I, there-
fore if variable speed is required a ganged potentio-
meter (VR1 and VR2) should be used so that both
sides of the multivibrator are identically controlled.

Note that in this circuit pnp transistors are used.
The common emitter rail (positive) should be com-
moned to the +15V rail of the "P.E. Aurora" con-
troller-the OV rail should not be commoned
with the OV rail of the controller if an external
power supply is used. If the internal supply of this
controller is to be used, apply decoupling in the OV
line as explained in part 3.

By M.J.HUCIFIE8 M.A.

SEQUENTIAL STROBE
Some of the lighting arrangements described last

month can be shown to best advantage if the lights
appear to move. This can be done by switching
lights on and off in a given sequence. For example
a set of four lamps A, B, C, and D can be made to
look as if they are moving by first of all lighting
lamp A, it is then extinguished and 13', lit; B is
extinguished and C lit and so on. As D is
extinguished, A lights for the second time.

A sense of movement can be obtained with three
lamps but the effect is better with four, especially if
the effect is to be repeated down a long string of
lamps paralleled together in four groups.

This effect can be produced very simply by using
four of the control channels (if more power is
required the remaining four channel controls can
be paralleled in by strapping the input signals across
pairs of channels). Fig. 2 shows one way to produce
a sequential step from one lamp channel to the next.
It utilises some simple logic controlled by a clock
which is used to set the speed of switching.

Integrated circuits are used and the prototype
system was designed around DTL. There is no
reason why other logic systems should not be used,
but TTL could be difficult to use because of the
need for short inter -connections.

POSITIVE LOGIC
Assuming positive logic throughout; the most posi-

tive voltage (+ 15V level of the controller) is "1",
therefore a logic "0" (provided the difference in
level between it and a "1" is greater than IV) applied
to a control input will turn that lamp on.

Provided we do not excessively load the outputs
of gates or flip flops, when they have an output of
level "1", the actual output voltage is very close
to + Thus if the logic system has its
+ lie, rail commoned to the +15V rail of the con-
troller, a logic "1" will turn a lamp off and a 0 will
do the converse.

Referring back to Fig. 2, the free running multi -
vibrator can be adjusted by VR1 to oscillate from
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Fig. 1. A simple multivibrator as this can produce
some interesting strobe effects especially if the two
collector outputs are fed to adjacent channels, thus,
for example, strobing red and green in complement-
ary mode. Note that pnp transistors are used; this
ensures that an active "pull up" to I5V will
ensure that lamps can be totaly extinguished

+5V

R2
5.6k11

R3
22 kfl

R4
22 kfl

OV

RI 92
10k11 10 611

VR1

woo
VR2
100k11

C1 2pF LIN LIN C2 2pF
OUTPUT TO OUTPUT TO,

'8CHANNEL 'A' CHANNEL

TR1
8C261

TR2
BC 261

et.

+15V

CLOCK
OUTPUT

SPEED UP
INVERTER

OV
(1/4 OF MIC 946)

Fig. 2. A simple scale of four counter with output
gating which produces sequential "0" level pulses
on four separate output lines. These can be fed to
four separate channels thus producing a sequential
strobe. The elements shown are a discrete com-
ponent clock followed by DTL elements. Note that
the 5V above is the positive rail supplying the
integrated circuits and is used as the common line
when connecting the output gates to the controller.
It should be connected to the ISV roil of "P.E.
Aurora" system

CLOCK

I o
'CLOCK
[ONTROL

MIC
945

O

Q

OPTIONAL GATE

Q

MIC
945

0

L___J
MIC 946

MIC
945

X AXIS

MIC
945

L_______J
MIC946

AXIS

Fig. 3. Using the output from one of the gates of Fig. 2 to drive an identical system, we can sequentially
switch on every lamp in turn in a 4 4 lamp matrix
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SPEED
CONTROL Y CLOCK LINE

-27,10 X CLOCK LINE

+ VC C

CLOCK PULSE
GENERATOR

5.6k11Sia

MANUAL

St

MANUAL+ V
945

5.61<11

RESET
BUTTON

OV Pi

945 Rd 945 945 Rd1-
01 Si

MANUAL
BUTTON +32

OV
945 Rd 945 945 Rd

1-%P2 02 S2 T2
CLOCK ---'\

I- TO GATE 2
64

945 Rd 945 945 RdH
3 03 S3 T3

TO GATE 3
+128

945 Rd 945 945 Rd

P4 04 S4 T4

CLOCK SEQUENCER

A TO OUTPUT

Rd

OF X4 GATES

GATE

Y RING

COUNTER

0

45)

1

Sd_ 945
X2 82

P2I IQ2/-
1

I i
GATES AS ABOVE

5d_ 945
X3 X3

103,-
GATES AS ABOVE

Sd_ 945
X4 X4

+16
i o I P4 I (14,--

+256 TO GATE 4 +4096 GATES AS ABOVE

PROGRAMME SEQUENCER X RING COUNTER

Fig. 4. This shows a much more ambitious system of sequentially switching the lamps. Designed to make full advantage
of the matrix display, this unit comprises two multiple twist ring counters whose twists are controlled by a programme
sequencer. Discrete DTL units were used in the prototype. It is possible to use MSI circuits to simplify some of the
system and smaller systems based on this could be devised. The block labelled Y ring counter is identical to the X ring
counter and uses type 945 flip-flops and 946 gates. They are fed in the same way from the S and T series of flip-flops
in the programme sequencer

MIC 946

between several pulses per second to approximately
one pulse per two seconds. The output waveform
of this is speeded up by using a single NAND gate as
an inverter. This is then fed to a pair of cascaded
binaries which are straightforward clocked RS flip-
flops with the outputs cross -coupled back to the
inputs. If a JK flip-flop is used no cross coupling
is required.

The four discrete output conditions of the two
binaries are decoded by the four gates. The decoding
sequence is such that there is an output of "0" from
only one gate at any instant and this "0" steps from
one gate to the next in the sequence A, B, C, D,
back to A and so on. These outputs should be
connected to respective inputs of the controller.
Again note that the OV rail of the logic system
should not be commoned to the OV line of the
controller.

SEQUENTIAL MATRIX SWITCHING
Use can be made of logic to select and switch any

given lamp node or nodes within the Aurora matrix
(see Part 11. One could envisage, for example, a
lamp being lit at the top left-hand corner of a
matrix and moving along a horizontal row of four,
then back to the beginning of the next line down,
across it and down to the next and so on (rather like
a television beam scan producing a raster).

Some of the lighting arrangements shown last
month are designed around 16 controlled nodes in

a matrix. If the 16 nodes were spatially set in a
circle one could use logic to select any one of the
16 lamps in turn and turn it on. With a little more
thought one could make this step from one to the
next all the way round the circle (this in itself could
make an interesting attraction at fetes).

Fig. 3 shows a fairly simple way in which this
fixed programme can be obtained. It uses two cir-
cuits identical to that shown in Fig. 2. Each time one
circuit completes a cycle it steps the other circuit on
one position, hence 16 separate lamps can be indi-
vidually switched on in sequence at any speed
selected by the clock. A gate could be inserted
between the clock and the first binary so that the
clock can be started and stopped after a random
period of time by some other circuitry.

RING COUNTER
The system Just described produces an interesting

sequence, but cannot accommodate any variation
from the simple step-by-step sequence. A much more
ambitious system which includes a variable pro-
gramme is shown in Fig. 4. The circuit as shown
uses electronic programme change, but if the con-
structor so desired he could simplify the system, and
cut down on the number of integrated circuits used
by using toggle switches to select any particular
programme manually.

In this case the X and Y axes are controlled by
the outputs of stages in two separate ring counters.
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VARIABLE VOLTAGE TRANSFORMERS
230v AC SOLENOID
Extremely powerful with
approx. 141b. pull, I" travel.
Fitted with mounting feet.
Size: 4" long, 24" wide, 3'
high. 4240 incl. P. & P.

g INPUT 230/240V a.c. 50/60 OUTPUT VARIABLE
I 0-260V.

BRAND NEWI
All Types (and Spares)
from 1 to 50 amp from stock.

I SHROUDED TYPE
I amp, L5:50. 2.5 amp,

230-250V SOLENOID 0675. 5 amp, 19.75. 8 amp,
Mfg. by Westool, approx. lilts pull (similar in 1 014:50. 10 amp, L18:50.
appearance to above illustration). Size of fee, 12 amp, i21.00 IS amp, 2.5 AMP
1;1 '. Price Op incl. Post. i25-00. 20 amp, 037:00. 37.5
.11l MEM =a =Ma MEM WM,

VERNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A L2.75, 15A L3-15,
20A L375. P. & P. 20p. Also
available with solar dial ON dusk,
OFF dawn. Price as above.

BODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m.
Torque I 01b. inch.
R ible. 1/70th h.p.,
0 cycle, 0'38 amp. (Type 2)

28 r.p.m. Torque 20I6.
inch. Reversible. I/80th
h.p., 50 cycle, 0.28 amp.

"As new" condition. Input voltage of motor
115V a.c. Supplied complete with trans-
former for 230/240V a.c. input. Price, either
type £3.15 plus 35p P. & P. or less trans-
former 1143 plus 27p P. & P.

=OM NM= 1111.

amp, C72.00. 50 amp, 092:00. Carr. extra.
IOPEN TYPEs(Panel Mounting) 1 amp, 03:93.

I am., L5.50. 21 amp, 0663. Carr. 40o on open types.

I I

1 100 WATT. I ohm, 10A; 5 ohm, 4'7A;
10 ohm, 3A; 25 ohm, 2A; 50 ohm, 1.4A;

1 100 ohm
'

IA; 250 ohm, 0.7A; SOO ohm,
0 .45A; I Ica, 280 mA; 1.5 ten, 230 mA; 2.5 k0, 2A; 5tf

1

m A. Diameter 3Zin Shaft length *in, dia, din. All at LI 50
each. P. & P. Sp.
50 WATT. 1/5/10/25/50/100/250:500/1'1.512.5/5k11. All at

1 LI.12 each. P. & P. I 1p.
25 WATT. 10/25/50/100/250 500 I 1 5 2.5/5k O. All at 78p
each. P. & P. 15p.

12 VOLT DC MOTOR I
Powerful I amp. RE-
VERSIBLE motor.
Speed 3.750 RPM com-
plete with external gear
train (removable) giving final
speed of 125 RPM. Size: 4.1" 2+"
dia. Price 95p inc. post.
IMMM. MIMI Nan IMMO NM=

230V, 240V COMPACT
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangarno; Haydon or I
Smith. Built-in gearbox.

I rev. per hour. Clockwise rotation.
I rev. per hour. Anti -clockwise rotation. I
2 revs. per hour. Clockwise rotation.
3 revs. per hour. Anti -clockwise rotation.
5 revs. per hour. A\nti-clockwise rotation. 1

15 revs. per hour. Anti -clockwise rotation.
60 revs. per hour. Clockwiie rotation.
Fraction of makers' price. All at75p incl. P.SiP

200-250V A.C.
NEON

INDICATOR
Available in red or amber at 20p each. Or in
green at 32p each. Minimum order 3 units. I
P. & P. 5p.

Mom !Emile =Mit 41 41 Wm. limn I

.,,zsr,F151KIATIR
qlta ELECTRONIC

ORGAN KIT

Easy to build, Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite ISV batteries. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price £3.00. P. & P. np.
50 in I ELECTRONIC PROJECT

KIT
50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price 0.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instructions. L11.75 inc. post.

uperior Ijkiaity Precision a l e

STATS

RELAYS SIEMENS PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

2 3 4 I 2 3 4

45 6-9 2 HD M 50p 700 12-24 2 c/o 63p'
185 6-12 2 c/o 63p 700 15-35 2 c/o HD 73p
185 6-12 4 c/o 73p 700 16-24 6M 63p
230 9-18 2 c/o HDI 63p 1,250 24-36 4 c/o 63p5
230 9-12 4 c/o 78p 2,500 6M 63p
280
600

9-12
18-32

2 c/o
4 c/o

73p
78p

2,400
5,800

336-450-413
40-70

4 c/o
4 c/o 63p508

700 16-24 4M 28 63p 9,000 40-70 2 c/o 50
700 16-24 4 c/o 78p. 15k 85-110 6M 50p
(I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4 Price
(HD) Heavy Duty. All Post Paid. 'Including Base.

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts, 50p plus Op P. & P.

STROBE' STROBE! STROBE!
ui a troe snit, using t e atest type noon w ite

light flash tube. Solid state timing and triggering
circuit. 230/250V ac. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions L6.30 plus 2Sp P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 110-50. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy.
printed circuit for easy assembly, also a special Nigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. Price 412.00. P. & P.
50p.

AND NOW!
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe.
Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Fantastic Octal based tube with massive electrodes.
 Reactor control circuit producing an intense white

light.
The brilliant light output of the "SUPER" HY-LYGHT
gives fabulous effects with colour filters.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY L20 plus 75p P. & P.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p. P. & P.
13p or post paid with kits.

mme

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 8 AMP

Now available EX STOCK. Supplied with full data and
applications sheet. Price L1.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space Personal callers only. Open Sat.

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SBB 9 LITTLE NEWPORT ST.
Phone 01.995 1560 SHOWROOM NOW OPEN MON.-FRI. LONDON WC2H 71) 01-437 0576

NEW 1971 EDITION

RADIO AMATEUR'S

HANDBOOK
By A.R.R.L.

LI 60 Postage 20p

T.V. TECHNICIAN'S BENCH
MANUAL, by G. R. Wilding. E250.
Postage I Op.

20 SOLID STATE PROJECTS FOR
THE CAR & GARAGE, by R. M. Marston.
[1.20. Postage Sp.

PICK-UPS & LOUDSPEAKERS, by
John Earl. OF Postage I0p.
MAKING TRANSISTOR RADIOS A
BEGINNER'S GUIDE, by R. H. Warring.
L1.05. Postage Sp.

TRANSISTOR CIRCUITS IN ELEC-
TRONICS; by S. S. Haykin & R. Barrett.
E2.50. Postage 10p.

ABC'S OF FET'S, by Rufus P. Turner.
E125. Postage Sp.

TELEVISION SERVICING HAND-
BOOK, by Gordon .I. King. E3430.
Postage 10p.

RADIO VALVE & TRANSISTOR
DATA, by A. M. Ball. 75p. Postage 10p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 1 NP

Phone: PADdington 4185
Closed Saturday I p.m.

£6'75
Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
8 Subs), in de -luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Sobs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 6611. and
other accessories. P. & P. 40p.

MAINS INTERCOM
No batteries -no wires. Just plug In the mains fur
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price 111.98. P. & P. 53p extra.

INTERCOM/BABY ALARM

Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 18p. P. & P. 25p.

TionsistorTEEPNONENINPLIHR

£2.98
Why not boost
business effi-

ciency with this incredible De -Luxe Telephone Smell -
der. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
of switch. Volume control. Battery 13e extra. P. & P.
20p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/8)
189 KENSINGTON HIGH STREET, LONDON, W.8
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Table I: TRUTH TABLE FOR 34 OF THE
DIGITAL SEQUENCES

Sequence XI X2 X3 X4 YI Y2 Y3 Y4

Reset 0 0 1

1 0 1 0 1

2 0 I

3 0 I

4 0 1 0
5 0 I 0
6 0 I 0
7 0 1 0
8 0 1 1 0
9 0

1 1 0
10 0 1 1 0
11 0

1 1 0
12 0 1 1 0
13 0 1 1 0
14 0

1 1 0
15 0 1 1 0
16 X prog. ch. 0 1

17 0 I

18 0 0 1

19 0 0 0 I

20 0 0 0 I 0
21 0 0 0 0 I 0
22 0 0 0 I 0
23 0 0 1 0
24 0 1 1 0
25

1 1 0
26 0

1 1 0
27 0 0 1 1 0
28 0 0 0 1 1 0
29 0 0 0 0 1 1 0
30 0 0 1 1 0
31 0 0 1 1 0
32 X prog. ch. 0 0 1

33 0 0 0 0 1

34 0 0 0 1

etc.

The stages in each ring counter are connected to
the next through a set of crossover gates which can
be controlled to "twist" the data between stages. A
set of these gates is provided between each pair of
stages, thus in one counter there are up to 16 possible
ways of coupling (some of the 16 are equivalents).

The state of the cross coupling gates is set for
both the X and Y axis by the programme sequencer
which is simply an eight -stage binary divider, the
first four stages controlling the X counter, and the
final four the Y counter. Thus the X counter goes
through 16 permutations of programme before the
Y counter takes up its next condition.

The clock sequencer allows 16 pulses to be applied
to the X counter before the programme sequencer
changes the programme. Sib allows pulses to be
applied to the Y counter on a one for one basis
with the X counter or alternatively one for two or
one for four. A fourth position on switch S 1 a
allows manual stepping of the lights and programme
by means of a'push button.

PROGRAMME SEQUENCE
To start the whole operation it is useful to know

that a precise condition is set and that the pro-
gramme is at the start, therefore a reset button has
been incorporated. Note that this resets everything
in the system except the second, third, and fourth
stage of each ring counter which is set.

Table I shows the movement of "0"s (i.e. lamp
illuminating signals) through the X and Y counters
for the first 34 clock pulses.

This is a very short extract of the early part of the
self -programming switching sequence. It can be seen
that at the count of 16 a twist is introduced between
stages bne and two of the X counter and a further
twist is introduced between stages two and three
while the first twist is removed at the count of 32.
This procedure continues indefinitely and will even-
tually recycle after going through all combinations
of twists and counts.

The Y programme will make its first change after
16 X programme changes.

A "0" in Table I indicates that that channel is
switched on.

This digital sequencer was successfully built by
the author and demonstrated with "P.E. Aurora" at
the Audio Fair last year. When left to run through
the complete programme some fascinating sequences
are obtained, some of an extremely regular nature
and some random. Sometimes the unit seems to
stop and dwell on certain combinations of lights;
this is merely the effect of a freak code cycling
through the ring counters.

A word of warning for anyone who wishes to
construct this unit-due to the constantly changing
combinations of the cross coupling gates it is
extremely difficult to keep track of the switching
sequence and trouble shooting can become extremely
hair raising! Nevertheless certain parts could be
abstracted from this complete system for special
types of application.

Full constructional details are not provided here
since it is expected that anyone interested would be
able to translate the logic diagrams into practical
wiring. It can prove to be an expensive project,
however, and some research into ' costing is
thoroughly recommended before starting.

PHOTO ELECTRIC CONTROL .

Let us move to one of the simplest-and to some
extent most amusing-forms of control; namely using
light to control light. This is simply done in the
case of "P.E. Aurora" by using a photo -sensitive
cell and a resistor. Depending on which way round
they are connected, a positive or negative logic can be
arranged, i.e. light falling on a photo cell to increase
the controlled light output of another lamp, or vice
versa. Fig. 5 shows both systems.

If the light being controlled is used to illuminate
the controlling photocell, some interesting types of
positive and negative feedback can be obtained.
Even more interesting is to form a ring of control
using the light output of one channel to control the
next and so on until the loop is closed.

If this is done a delay can be introduced by
inserting a capacitor ( I to lO/LF) as shown. If one
cell is momentarily obscured a ripple can be made
to move round the loop-with care and the correct
amount of positive feedback coupling one might
achieve regenerative oscillation.

TAPE CONTROL
Quite early on it was envisaged that the "P.E.

Aurora" system could be used in conjunction with a
loop tape recorder to provide control of shop win-
dow or boutique lights. The author has built a sys-
tem which worked well with three channels. There
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+15V

1

(a)

+15V

Fig. 5 (above). Two simple control circuits using photo
resistive cells. In circuit (a), light falling on the cell
will make the controller increase the brightness
of a lamp-thus positive feedback could be used to
make a self latching system. Circuit (b) does the
opposite-light falling on the cell reducing the
intensity via the controller. VRI is made variable to
adjust sensitivity. Some interesting ring systems
could be made by using the light from one channel
to influence the next. Deliberate delays could be
introduced with capacitors (as shown dotted)

Fig. 6 (top right). Simple schematic for a tape control
lighting. The prototype used only three channels to
avoid the possibility of interaction. It is quite
possible that by careful selection of frequencies
harmonic interaction could be avoided if a larger
number of channels was desired

Fig. 7 (right). A simple phase shift oscillator. Three
mixed together can provide a signal that when
recorded could be used with suitable filters (see
Fig. 8) to provide tape control of lights. VR2 is used
to control the relative levels of signal during
recording

Fig. 8. A more gentle active filter using a series LC
tuned circuit for use with a tape recorder if tape
control of lights is required. DI and C9 detect and
integrate the filtered audio signal, the amplitude of
the resulting d.c. level controls the respective light
channel of Aurora, VR3 is used to balance the
channels

TO OTHER
FILTERS

FROM TAPE
PLAYER

low
100kfl

C6

10eF

VR3
20k11 LOG

R7

10kfl

ETC.

BC108

R1

22kfl

VR1

22kfl
LIN.

See TabI 2

MIXER

Fv....TO RECORD INPUT
OF DOMESTIC
TAPE RECORDER

FILTERS AND
INTEGRATORS
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Ix CHANNELS

OF AURORA
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RECORDER --a
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C4
0.05eF

ETC.

+15V

R4 100k11

VR2
10k11
UN.

OSCILLATORS
FROM OTHER

TABLE 2

NOMINAL
FREQUENCY

(CI C2 C3) R3

1kHz 5000pF 10kIl

3kHz 1000pF 22k11

5kHz 860pF 1010.

100kfl

VARIABLE
AMPLITUDE
OSCILLATORS

 See Table 3

TR2
BC108

C7*

R8 RIO
10011 10kfl

R11

10k11

C8
10,000pF

BC108

R12

1.2k11

R5
101(11

C5 0.1)1F

hPUT
TO TAPE
RECORDER

TABLE 3

NOMINAL
FREQUENCY

LI (WOUND ON LAI
FERRITE POT CORE)

c7

1kHz 800 TURNS 0.1pF

3kHz 600 TURNS 0.0211F

5kHz 400 TURNS 0.01FF

0 V

+15V

100kfl
OUTPUT TO
CONTROLLER
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is no reason (apart from interaction between
channels) why this should not be extended by using
the eight -channel system, but it was thought to be
unnecessary expense.

The tape recorder used should be of conventional
domestic quality, having a good frequency response
up to about 10kHz. Perhaps the most stringent
specification is on wow and flutter. If this is unde-
tectable to the ear when a 3kHz pure sine wave is
recorded then the recorder is satisfactory. The
recorder should also have a manual record level
control and should not use a.g.c.

The technique is quite straightforward as shown
schematically in Fig. 6. A number of fixed frequency
oscillators having frequencies suitably separated (the
prototype had three at 1kHz, 3kHz and 5kHz) have
their amplitudes adjusted by manual controls. The
outputs are mixed together and applied direct to
the tape recorder input.

The individual or mixed tones are recorded at
various levels, the amplitude being selected to be
in proportion to the intensity of illumination ulti-
mately required.

On playback the composite audio signal is applied
to a set of tuned audio filters and thence to inte-
grators-rather like the filter unit already described
in Part 3.

PHASE SHIFT OSCILLATORS AND FILTERS
The prototype phase shift oscillator circuit is

shown in Fig. 7 and the tuned filter in Fig. 8. It
might be argued that the active RC filter already
described would be satisfactory, but it was felt that
the characteristic was a little too viscious for precise
linear control of amplitude, hence the LC circuit
was chosen. Tables 2 and 3 show component values
for each of the three frequencies.

Obviously due to component tolerances it will be
difficult to obtain precise frequencies and so the
oscillators must be tuned to match the respective
filter. This is best effected by directly connecting the
output of the oscillator in question to the input of
the filter; with both VR2 and VR3 set at about mid-
range, connect a voltmeter across C9 (range 4V)
and adjust VR I until a maximum is read on the
meter. If the bandwidth appears excessive, reduce
the output level of the oscillator and retune.

When recording it is best to start with a test
signal. Set all the oscillator outputs to maximum
and set the recording level so that the tape recorder
shows maximum level; all other settings of controls
will thus be relative to this setting. Record about
30 seconds with all controls at maximum, then
record the programme required.

On playback use the maximum level output signal
at the leader end to adjust the settings of VR3 for
each channel; these should be set so that the light
output from "P.E. Aurora" is only just maximum.
This equalises the system to counter any devious
frequency response of the tape recorder.

It is hoped that the above suggested applications
will form the basis for other ideas constructors
might have. In an article such as this it is extremely
difficult to cover every possibility, but suffice to say
any form of input signal in the range of 0 to 1 volt
can be used to provide control.
Note: The notation of connections of TR7 into the board
(Fig. 19, p. 501, June 1971) may not agree with the
configuration of the wires as they appear from the transistor.
Check lead notation of the f.e.t. used before soldering into
position.

BURST -FIRE POWER
CONTROLLER...

FOR ELECTRIC FIRES AND HEATERS

In the control of heating equipment, " burst -fire " has
considerable advantages over the " phase -shift "
method of thyristor operation.
This contpact unit ;provides continuously variable
control of output up to a maximum loading of IkW.

TIMER WITH DIGITAL
READOUT...

This useful instrument gives direct digital readout
with tenths of a second by counting pulses triggered
by objects breaking a light beam.

WAR ESGAM
COIVIPUTER

Part 2 of this fascinating project

extends the computer to taker in
el it

of chance, rate of fire, and pobabimlity of

hitting the target.

ELECTRONICSCALcI
ON SALE AUGUST 20

Practical Electronics August 1971 645



-r -DT
BY D.BOLLEN

An instrument for the detection and graphing of earth tremors

ELECTRONIC techniques are now extensively
employed for detecting and processing signals

arising from earth tremors. The circuits and infor-
mation given in this article are intended to serve as
a basis for the construction of a seismograph which

of recording displacements of less
than 10 nanometres, roughly the diameter of a
medium sized molecule.

Described are a seismometer, a seismometer ampli-
fier, and a pen amplifier which drives an inexpensive
chart recorder based on a G.P.O. relay and a clock
motor. A block diagram of the complete instrument
is shown in Fig. 1.

SEISMOMETER
A seismometer is the "front end" of a seismograph

and consists typically of an inertial mass suspended
from a stout frame on a weak spring. When the

FRAME

//'
CALIBRATE
TRANSDUCER

GROUND

_--
::--: SPRING
F -7--

i------

4 MASS

ground moves, together with everything resting on
it, including the seismometer frame, the mass tends
to remain more or less static.

A common form of sensing arrangement, for con-
verting the relative motion of the mass and the
seismometer frame into an electrical signal, is a coil
of wire free to move between the poles of a powerful
magnet, known as a velocity transducer.

The chief advantage of a velocity transducer is
that it is insensitive to slow drift caused by thermal
and atmospheric displacements of the seismometer
mass, but its output is proportional to the energy of
the ground movement and not the amplitude.

There are two conflicting requirements in seis-
mometry, on the one hand a faithful response to
ground movements covering a wide band of
frequencies at low sensitivity, or else a high sensi-
tivity and selectivity with resulting distortion of the
signal. A weight suspended from a spring is a

TEST SIGNAL
AND CALIBRATE

1

OUTPUT SEISMOMETER PEN RELAY
TRANSDUCER AMPLIFIER AMPLIFIER

ZERO -PEAK
METER

Af
DAMPING
FEEDBACK

L
CONTROL UNIT

PEN

DISC
RECORDER
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Fig. 1. Block diagram of seismograph
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mechanical analogue of a tuned electrical circuit
which, when undamped, possesses a high magnifica-
tion at one particular frequency.

Like the tuned circuit with a high Q, a seismometer
will offer maximum sensitivity when it is sharply
resonant, but then exhibits a marked tendency to
continue oscillating or "ringing" for some time after
the initial disturbance.

The modern trend is to use a damping factor of
less than unity and have the seismometer tuned to a
relatively narrow range of frequencies, but obviously,
much depends on individual requirements.

SEISMOMETER AMPLIFIER REQUIREMENT
Seismometer amplifiers must be capable of resolv-

ing microvolt level signals at frequencies generally
lower than 5Hz, and this poses' special problems.
The noise generated by amplifying devices rises
steeply at sub -audio frequencies. For example, a
transistor with a noise figure of 5dB at 1 kHz could
show as much as 25dB at 1Hz.

In order to achieve low noise working at high
gains, the frequency range of seismometer amplifiers
is usually restricted to a narrow bandwidth. It will
be evident from the above remarks, and also bearing
in .mind the stringent drift performance demanded
by continuous operation day after day, that even the
best general purpose laboratory type amplifiers would
be unsuitable for seismic work.

With a peak noise level of less than 0.2 microvolt
over the frequency range of 0.1Hz-10Hz, the seis-
mometer amplifier described here enables the micro -
seismic background noise to be recorded even in
quiet areas. In terms of ground movement with the
transducer used, 0.2 microvolt corresponds approxi-
mately to 4 nanometres at maximum gain. In addi-
tion, seismometer damping can be adjusted between
almost zero and unity by electrical feedback to an
extra winding on the transducer coil.

Seismograph response can be varied from a
sharply resonant peak at around 1Hz to a substan-
tially flat characteristic extending beyond 0.2Hz-
8Hz.

Velocity response curves for the seismometer
amplifier combined with a 1Hz vertical seismometer
are given in Fig. 2, and this shows how damping
affects sensitivity.

Fig. 1. Seismometer response
to constant energy input
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SEISMIC ACTIVITY
One of the mysteries of inner space still waiting

to be explained is the origin of some of those tiny
earth tremors or microseisms which cause the ground
to move continuously. A sensitive seismograph will
record microseisms as a noise trace upon which
occasional dramatic events, such as earthquakes and
large explosions, are superimposed.

It is known that meteorological conditions play
some part in influencing the level of microseismic
activity. An increase in seismic noise amplitude is
often noticed several hours before the approach of
a low pressure system and can be used to predict a
deterioration in weather conditions.

It is also true that seismic recording stations near
the sea have a higher background noise than stations
situated in the middle of a continent, and this is
attributed to large waves below the ocean surface
striking against the continental shelf. However, even
when weather conditions are very calm and all
known factors have been taken into account, there
still remains a significant level of seismic background
noise which cannot easily be explained.

EARTHQUAKE WAVES
An earthquake will cause wave motions to be set

up in surrounding rock. Waves of differing
character and orientation will move away from the
epicentre at various speeds; sonie will be refracted
and reflected by discontinuities in the earth's
structure.

First to arrive at a distant location will be the P
or primary wave, causing a movement of earth
particles in the direction of travel. P waves are, in
fact, sound waves transmitted by the inner regions
of the globe, and their speed is approximately 5 miles
per second.

The slower S or secondary wave arrives next, at
a speed of 3 miles per second, producing a motion
transverse to the line of travel. The time lapse
between the onset of the P wave and the arrival of
the S wave can be used to compute the distance of
the earthquake. S waves cannot pass through the
liquid core of the earth, and therefore only have a
range of about 7,000 miles.
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10 SECS

Fig. 3. Professionally recorded traces of earthquakes
Glen Spean in Scotland; lower trace: earthquake under

There are other types of waves which move more
slowly and travel on the surface, such as Rayleigh
and Love waves, but these are not detected by short -
period seismometers of the type described here.

It is important to realise that a P or S wave may
be considerably bent or twisted during its passage
through the earth and the actual motion of the
ground in response to either could be horizontal,
vertical, or a mixture of both, depending on the
angle of approach. Therefore, a seismometer which
is sensitive to, say, vertical motion only is capable
of detecting P and S waves simultaneously.

Considering an earthquake as a source of broad-
band noise, over long distances the high frequency
components are gradually filtered out, to leave a
mixture of waves with periods extending from about
I second to I hour.

Taking rough averages from past records, there
are something like 10,000 earthquakes per year of
magnitude equivalent to an explosion of 10 tons of

kiloton magnitude,
and just two per year of 10 megatons magnitude.

Earthquakes do not receive much publicity unless
they are exceptionally large or occur near centres
of population. As far as the amateur seismologist is
concerned, an event will be recorded perhaps once
a week and will either be a large distant earthquake
or a local tremor. Much depends on the siting of the
seismometer and the manner in which it is coupled
to the ground.

To underline the fact that earthquakes occur
almost everywhere, two professionally recorded
detailed traces of small events in the British Isles
are shown in Fig. 3. The upper trace is of an
earthquake which had its epicentre at Glen Spean in

SPRING TENSION ADJUSTMENT HELICAL SUSPENSION TUCKER DISPLACEMENT
SPRING

TRANSDUCER
COIL/MAGNET
DAMPING SYSTEM

TEMPERATURE
COMPENSATOR-...-_

STRIP HINGE

LEVELLING
FOOT

RIDER FOR ROOM

/

POSITION ADJUSTMENT

INERTIAL
MASS

LOCKING

- LEVELLING
FOOT

Fig. 4. A professional seismometer

occurring in the British Isles. Upper trace: earthquake at
South Downs in England (Photo by courtesy U.K.A.E.A. Blacknest)

Scotland, quite near to the recording station, and the
lower trace is of an earthquake under the South
Downs in England. It is doubtful if local inhabi-
tants were even aware of these events because they
were of small magnitude.

SEISMOMETER STRUCTURES
It can be seen from Fig. 4, that a modern, pro-

fessional seismometer is far removed from those
early instruments which had masses and booms
weighing several tons. The reduction in size is
mainly attributable to the use of electrical trans-
ducers which need only a small force to drive.

As far as the construction of a seismometer is
concerned, this is perhaps less. important than the
environment in which the instrument is placed.
Nearby trees, draughts, loud noises, and local move-
ment caused by animals or humans should be
avoided if the best performance is desired.

Successful seismometers have been built by
amateurs from pieces of wood and bent wire, but
wherever possible the most rigid and durable con-
structional methods are to be preferred.

Seismometer structures suitable for use with the
circuits given here are depicted in Fig. 5. Trans-
ducer magnet poles are labelled relatively and can be
reversed.

It is important to orientate the transducer coil
windings and magnets according to the figures, for
maximum electrical output.

A CHOICE OF FIVE
Looking first at the horiiontal pendulum seis-

mometer of Fig. 5a; this uses a triangular shaped
boom supported on two spring strip hinges, similar
to a garden gate. If the hinge axis was vertical the
boom would be unstable, but a slight inclination of
the boom downwards, towards the mass, supplies a
gravitational restoring force. Strips of 0.002in
phosphor bronze or steel shim will serve for hinges.

Although simple to build, with a frame and boom
of wood or metal, this seismometer is notoriously
difficult to set up and operate, and readily becomes
unstable.

In Fig. 5b, the mass -spring seismometer can form
a compact and rugged instrument. A mass of several
pounds is suspended from a coil spring, and is pre-
vented from moving horizontally by thin cross wires.
Resonant frequency is determined by the length of
the spring and the weight of the mass.

The vertical pendulum of Fig. 5c consists of a
mass secured to an upright boom, which is in turn
supported oh a strip hinge or knife edge, with restor-
ing force supplied by two coil springs. Resonance
can be adjusted by sliding the mass up or down the
boom.
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(c)

(a)

OIL

MOVEMENT
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SHOWN EXAGGERATED
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ZERO LENGTH SPRING

(b)

SPRING OR KNIFE
EDGE HINGE

11
aft#11*

*(-70

S3 11°

Fig. 5. The five seismometer structures that can be used: (o) horizontal pendulum,
(b) mass -spring pendulum, (c) vertical pendulum, (d) spring pendulum, (e) torsion pendulum

(- *14tI4special spring must be employed for best results, and

Fig. 5d shows a spring pendulum seismometer on
the same principle as the Sprengnether of Fig. 4.
Resonance is adjusted by sliding the mass along the
boom, and moving the spring anchoring points. A

the boom pivots on a strip hinge or knife edge.
The choice of seismometer described in this article

COILMOVEMENTis based on this principle of operation.
A restoring force is supplied by a tensioned wire

in the torsion pendulum instrument of Fig. 5e, and
the transducer coil rotates between the poles of a
horseshoe magnet. The wire should be about 0.001 in
in diameter, with the same coefficient of expansion
as the upright part of the frame.

To prevent unwanted longitudinal vibrations, the
wire is arranged to pass through, but not touch the
sides of, holes in two rods. A drop of oil placed
in each hole serves to damp the wire. Resonance
will depend on the weight of the mass, its distance GROUND416
from the wire, and wire tension. MOVEMENT (e)

MIRES TO
PREVENT
LATERAL
MOVEMENT

GROUND
MOVEMENT

SPRING OR
KNIFE EDGE
HINGE

GROUND
MOVEMENT

COIL
MOVEMENT

(d)

GROUND
MOVEMENT

TORSION
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SEISMOMETER AMPLIFIER
Resistors

RI 390k12
R2* I SMS2 (see text)
R3 47kil
R4 330kil
R5 68k11
R6 22k0
R7 4.7k0
R8 lkil
R9 1000
All 10%, I watt carbon

Potentiometer
VRI 22kD sub -min
horizontal skeleton

Capacitors
Cl 160µF elect. 12V
C2 160µF elect. I2V
C3 160µF elect. I2V
C4 0.0 1p.F 250V polyester
CS 8,000/AF elect. 6V
C6 100/2F elect. 12V

Transistors
TRI BC109
TR2 BC109
TR3 BC107

rMODULE PANEL

L

R3

47

k

Li

"00000000* COILS
1ZSQ9  Ma

-J

BY 1 MUM

6V '

BY2 MI.
6V

CALIBRATION

L3

C'
Ca COIL

black

6C107 LCJ
BC109

ic)
Fig. 6. Circuit diagram of low noise seismometer amplifier

Sockets
SKI Two way DIN with plug
SK2 Non -reversible two way with plug

Battery
BYI, BY2 Two Ever -ready 996 6V batteries in series

Miscellaneous
Veroboard 4.3in x 1.9in x Olin matrix, 40 s.w.g.

enamelled copper wire for transducer coils, four
loudspeaker magnets or similar, and one small bar
magnet. Aluminium chassis 8in x Sin fin,
s.r.b.p. 8in x Ifin, screened microphone cable,
capacitor fixing clip to suit CS.

SEISMOMETER AMPLIFIER CIRCUIT
High gain, low noise transistors are employed for

the first two stages of the a.c. coupled amplifier
circuit in Fig. 6. Maximum gain of the circuit is in
the region of 88dB.

Grounded base silicon transistor TRI has a col-
lector to emitter voltage of not more than one volt,
thus satisfying one of the conditions for minimum
noise. Collector current is also low.

The d.c. resistance of the transducer coil in series
with the emitter junction of TRI is about 450 ohms,
and this, together with the negative feedback
afforded by R I, gives adequate temperature stabilis-
ation.

Resistor R2, shown dotted in Fig. 6, can be
adjusted in value, or omitted altogether from the
ircuit, to allow for transistor gain spreads, and to

timise performance.

Capacitor Cl decouples the base of TR I to signal
frequencies, while C2 across a TR1 emitter input
impedance of only a few ohms merely serves to
block unwanted high frequencies and mains ripple.

The reactance of the transducer coil is negligible
compared with its d.c. resistance at signal frequencies.

TR2 and associated components form a conven-
tional grounded emitter low noise amplifier stage,
except for the unusually high value of emitter
capacitor C5.

Feedback capacitor C4 largely determines the
amplifier high frequency roll off, while C5 controls
the low frequency end of the pass band.

Emitter follower TR3 is directly coupled to the
collector of TR2, and acts as an impedance con-
verter and buffer stage. A damping feedback current
for the seismometer, derived from potential divider
R8 and R9, is tapped off by VR1 before being fed
to the winding L2 on the transducer coil.

VRI is pre-set prior to measuring and recording
seismic signals, because any human activity in the
vicinity of the seismometer is likely to cause over-
loading.

DIN socket SKI connects the remote seismometer
amplifier output, via a run of screened cable, to
the pen amplifier. Two extra wires are included
(unscreened) to allow for battery checks and to ener-
gise the calibrating coil L3 without the need for
going near the seismometer when it is functioning.

A battery power supply was chosen for the seis-
mometer amplifier to avoid a long run of mains
cable, and to eliminate troublesome mains borne
noise spikes. Two 996, 6V dry batteries in series will
power the seismometer amplifier for about three
months continuously.
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CONTROL UNIT

Resistors
RIO 221a1
R11 1.5k12.
RI2 10f2
RI3 11(0
RI4 151a2
RI5 50kil
RI6 5.61(0
RI7
RI8 3.3ki2
R19 I

All 10%, f watt carbon

Potentiometers
VR2 5ku carbon
VR3 501a2 carbon pre-set
VR4 500ki2 sub -min skeleton pre-set

Capacitors
C7 I 00pF elect. I2V
C8 0.01µF polyester 250V
C9 100pF elect. I2V
C 10* 160µF elect. 12V
CI I 100pF elect. I2V
Cl2 100pF elect. I2V
CI3 2,000-8,000pF elect. I2V
CI4 0.5I/F-1,000,4F elect. I2V (see text)

Transistors
TR4 BC107
TR5 ACY20
TR6 BC107

To seismometer
amplifier

SK3

I.E1=,'I

5K4
413

Oscil ator
test point

GAIN

VR2

5

kfl

PEN ZERO FINE
VR3 50kfl

yellow

PEN ZERO
COARSE

Cb
IVR4

500
0.01pF

kn

7

Jwhite
100pF

MODULE PANEL

brown

Diodes
DI 0A6
D2 0A6
D3 ZBI2 250mW I2V Zener
D4, D5 RS2IOAF 130 p.i.v. IA (2 off)

Meter
MI 50pA Type MR38P

Lamp
LPI 6V 60mA m.e.s.

Transformer
TI 20-0-20V sub -min mains (Radiospares or Home

Radio)

Sockets
SK3

SK4/SK5
JKI/PLI

DIN 3 way with plug
Two miniature single sockets with plugs
3.5mm jack socket with plug

Switches
SI Push-button or biased toggle single pole

changeover
S2 Miniature toggle single pole changeover

Miscellaneous
Veroboard 5.7in ; 1.9in ,< 0.1in matrix
Aluminium chassis 6in x 4in x 24in
Panel mounting lamp holder

+12V
TR 6

R10

22

kfl

R11

15

kll

R4

BC107

R12

TR5

C9

ACY20._{ I

100pF
R14

10 15

kft

R16

5.6

kfl

r - -t

Ne
0A6

0A6

100
pF

BC107

D3
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D5

+1
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21A0

F

3

kfl

C12
100pF="1

Rs210 20 Vt.
AF

O
20V(

-
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c:>

KZ,
C>

S2c/o_lo

250 V

grain
L

ACY 20
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orange
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Fig. 7. Circuit diagram of pen amplifier and power supply
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PEN AMPLIFIER CIRCUIT
The pen amplifier of Fig. 7 has a DIN socket

SK3 to correspond with the output.. socket on the
seismometer amplifier. VR2 across the pen ampli-
fier input allows adjustment of gain to compensate
for day to day changes in microseismic level and
anticipated tremor amplitudes.

VR3 and VR4 provide fine and coarse adjustment
of the d.c. working point of direct coupled pair TR4
and TR5; this alters the standing current flowing
through the pen relay RLA for the purpose of
zeroing.

Two negative feedback paths for d.c. and signal
frequencies exist in the circuit of Fig. 7. First,
feedback given by VR3 and VR4 across the collector
and base of TR4, and second the feedback between
the collector of TR5 and the emitter of TR4 via the
load formed by REA or substitute resistor R13.

Sufficient feedback is provided to ensure a low
impedance output, good linearity, and negligible pen
zero drift at normal room temperatures.

A signal from the collector of TR5 is taken via
C9 to a special zero -peak meter circuit formed by
R14, DI, D2, R15, and 50/LA meter. Instead of
giving a steady meter reading related to amplitude,
the pointer oscillates between zero and peak value
at the same frequency as the signal; this technique

offers certain advantages. The smooth, regular move-
ment of the meter pointer when responding to a
seismic signal is not confused with the random
motion caused by noise or instability, and malfunc-
tions are immediately revealed.

Large amplitude high frequency seismic noise
from local sources, such as quarry blasts, is made
apparent by the meter pointer not returning to zero
between successive cycles, and the frequency of the
longer period signals can be determined by counting
the oscillations of the meter pointer. Meter reading
accuracy is within 3dB over the range 0.2Hz-10Hz.

The pen amplifier is powered by a built-in partly
stabilised 12V supply, employing a miniature mains
transformer TI, and series regulating transistor TR6.

Lamp LPI serves the double purpose of protecting
TR6 in the event of a short circuit, and gives a
flashing indication when the pen amplifier is over-
loaded by a large input signal.

CHART RECORDERS

Seismograph recorderg are usually of the helical
trace type, giving a detailed record in convenient
form of events separated by many hours. A rec-
tangular piece of paper is wrapped around a drum
which revolves, say, once every 24 hours. A pen
driving mechanism slowly traverses the drum parallel
to its axis on a screw driven carriage, drawing a

DISC RECORDER

WARNING (A)

/7/7777777/771717/7777/77/1/77/1777/7/71

RLA1 I

RLA21

TO PEN
AMPLIFIER

RLA
ikfl

C13

2000-
8004F

BELL

BY'S I

6V

A

S3

EXPANDED TRACE TRIGGERED BY EVENT (B)
BY5 6V

PEN

Relays
RLA lki2 G.P.O. type 3000 double pole make
RLB lki2 G.P.O. type 3000 single pole make
RLC I ki2 G.P.O. type 3000 single pole break

Batteries
BY3 6V bell battery
BY4 BY5 Two 996 6V Ever -Ready batteries in series

Switches
S3, S4 Single pole on/off toggle
S5 Single pole changeover

Miscellaneous
Foam plastic inserts for RLA. Synchronous mains

motors for turntable drive. Varioscript pen with
0.2mm nib. 18 s.w.g. tinned copper wire for
pen arm.

TURNTABLE

1 REV/ 24 HR

MOTOR

55

tr 250V

H
.14,

/ ///i7/ //7.-vr
RLC1

0

LZ. &Lill. LL/.
PEN VIBRATOR (t)

WEIGHT ATTACHED
TO RELAY ARMATURE

Fig. 8. Disc recorder
with extra facilities
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helical trace. ,Needless to say, a helical recorder is
expensive to buy.

Another more familiar alternative, often used by
amateur seismologists, is the strip chart recorder,
where a roll of paper a few inches wide is fed
under the recording pen, but these can use as much
as 48 feet of paper per day when employed for
seismic work.

If a fully detailed record of seismic events is
required then a helical or strip recorder must be
purchased or constructed. On the other hand, where
the main concern is only with the onset time, dura-
tion, and relative amplitude of large scale events,
then a trace drawn on a small disc of paper will
probably suffice.

A paper disc recorder is simple to construct
because there is no elaborate paper feed mechanism.
One revolution in 24 hours of the disc will give the
approximate time of earthquakes, within a minute
or two, and will also show variations in microseismic
amplitudes for the purpose of weather forecasting.

Yet another possibility is to have the paper disc
revolving, say, once per hour. A signal from the
earthquake onset triggers the chart motor on, and
an expanded trace of the event will be obtained.

DRIVING THE PEN
Given a moving piece of paper, the next step is

to arrange some way of making the pen traverse
the paper in response to a signal. Meter movements
are often used to drive pens, but the mechanism is
delicate and susceptible to friction.

An ordinary relay can supply a large mechanical
force, but the movement of the armature is not
linearly related to the current flowing in the relay
coil. However, if the armature of a G.P.O. type
relay is packed with small pieces of foam plastic, and
the coil is supplied with a bias current to offset the
pressure of the relay contact springs, it is possible to
achieve a linear pen movement over a small arc.

The pen can be attached to the relay armature on
a long wire arm, to magnify the movement.

Fig. 8 shows how extra facilities can be added to
the basic disc recorder. The warning bell (A) rings
at the onset of a tremor, when the seismic ampli-
tude exceeds a pre-set level.

Unit (B) will give an expanded trace for the dura-
tion of a large scale event, but does not record
between events. RLA2 contacts close, the capacitor
C13 is charged to the full battery voltage, which
holds RLB on for a period of about 10 seconds,
depending on the value of C13.

If the event lasts longer than 10 seconds-and
they usually do-repeated closing of RLA2 contacts
will keep C13 fully charged, and the turntable will
continue to revolve.

To obviate inking difficulties when a fine pen is
used, the pen can be made to vibrate up and down
slightly by means of a further relay RLC, contained
in unit (C), which is wired as a buzzer.

A weight of a few ounces attached to the arma-
ture is sufficient to cause a vibration of several
thousandths of an inch when relay RLC is mounted
under the disc recorder baseboard, and this will
keep the ink flowing.

Next month, constructional details will be given
for a 1Hz vertical seismometer, seismometer trans-
ducer and amplifier, a pen amplifier and disc
recorder, together with information on installing and
operating the seismograph.

NEWS BRIEFS
I.E.E. Centenary Exhibition

TO MARK the centenary of the Institution of Electrical
Engineers, a small special exhibition has been

arranged in the main hall entrance of the Science
Museum.

Founded one hundred years ago, the 1.E.E. then had
the title of Society of Telegraph Engineers. This was
at a time when the main application of electricity was
the telegraph. With expansion this was changed to the
Institute of Electrical Engineers in 1888.

Tne exhibition illustrates the growth of electrical and
electronic engineering in the period of the Institution's
lifetime, by contrasting state of the art exhibits of the
past and present in the fields of medicine, communica-
tions and computers.

While telegraphy dominated the electrical scene a
century ago, electric lighting was being developed. Two
complementary light producers of this period are shown.
An arc lamp and its current producing magneto -electric
generator for lighthouse use.

One of the show cases of contrasts compared a
popular nineteenth century multiplication machine with
an Elliott microminiature computer.

Two medical exhibits from the same family tree are
the "shocking" machine, an ornate piece of Victoriana
which produced high voltage from a hand generator and
a modern heart pacemaker. Both the construction and
arrangement in the body of the pacemaker are shown.

The show case illustrating the development of elec-
trical communication has a telegraph instrument of a
type used in 1871. Also included are an early telephone,
a crystal set and one of the first domestic valve radios,
these being contrasted with a modern telephone instru-
ment and a small portable radio.

A separate case is devoted to the Institution's acti-
vities with examples of its most recent publications.

The exhibition, which opened on May 17, is expected
to run for approximately three months.

British Amateur Electronics Club
THE Secretary of the. British Amateur Electronics Club.

Mr J. G. Margetts has moved to a new address and
anyone. who wishes to contact him should write to 17
St Francis Close, Abergavenny, Monmouthshire.

If any readers are interested in the Club, Mr Margetts
will be pleased to send details.

P.C. GEMINI
REPRINTS AVAILABLE

Because of the continuing interest in the
" P.E. Gemini!' Dual Purpose Stereo Amplifier it
has been decided to reprint all articles (together
with any appropriate amendments) in booklet
form.
The price of this 32 -page booklet is 55p, including
postage. Orders for copies, with P.O. or cheque
made payable to IPC Magazines Ltd., should be
addressed as follows:

The Receiving Cashier (P.E. Gemini)
IPC Magazines Ltd.,

Tower House,
Southampton Street,

London, W.C.2.
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ELECTRONORAMA
Laser Lighthouse

THIS
gigantic 'monu-

ment was recently
completed and opened at
Point Danger on the east
coast of Australia. It is
claimed to be the first
laser beam lighthouse in
the world combined with
a memorial to com-
memorate the 200th anni-
versary of Captain
Cook's discovery of this
east coast point on the
border between Queens-
land and New South
Wales.

It is expected that the
laser light will penetrate
rain and fog for dis-
tances up to 22 miles out
to sea (six miles beyond
the horizon) using only
200 watts of electricity.
It shows a red flash every
7-1 seconds which is
visible out to sea only.

-14
-

Video Tape Recorder To Fly Over North Pole
A SPECIAL, compact video tape recorder will film Miss Sheila
r -k Scott's attempt to be the first person to fly solo over the North
Pole in a light aircraft-a Piper Aztec. It is the lightweight Akai VT
100 self-contained battery -operated video recording system supplied
by The Rank Organisation. It provides instant television recording
and playback facilities.

Complicated instruments from NASA, the American space Agency,
will record and relay her mental and physical state in flight as well as
measuring world air pollution. Her North Pole attempt is just part
df a 34,000 mile, five week solo flight that will take her one and a
half times around the world.

The original recorder was stolen from Miss Scott's home just
before this magazine went to press, and it was expected that Rank
Audio Visual would loan her another.

PORTABLE ELECTRONIC MUSIC SYNTHESISER

TAKE a number of electronic signal
generators, add a few effects circuits.

mix well and there's no limit-but no limit
at all-to the variety and range ,of the
sounds you can produce. Theatrical sound
effects, or electronic musical compositions-
sounds you create yourself-for the moment
or for longer life by transferring to mag-
netic tape. Add a keyboard, and indeed you
become a one-man band. (The pop boys
will love it!)

Credit must go to Electronic Music
Studios (London) Ltd., who have designed
and built this latest wonder in the exciting
new field of music synthesisers. "Synthi A".

`At £198 it is claimed to be the world's
cheapest instrument of its kind. Elec-
tronically it is essentially the same as EMS's
successful model VCS 3, but scaled down to
attaché case size-and is of course, com-
pletely portable.

The basic electronic blocks found inside
any synthesiser are conventional enough,
but devising a system around such circuits
and providing maximum flexibility for user
control and operation is obviously an art
in itself. One of the secrets is that all cir-
cuits are voltage controlled.

The important ingredients that make up
"Synthi A" are set out below.

Signal generation sources

Three tunable oscillators: one gives sine
and ramp waveforms, another square and
ramp, and both operate over a frequency
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range I Hz to 10kHz. A third oscillator pro-
vides square and ramp waveforms but over
the exceptionally low frequency range of
0.025Hz (I cycle every 40 seconds) to
500Hz.

Noise generator with amplitude and
colouration controls, so that various band-
widths of noise can be obtained at any
level.

Envelope generator, providing a low fre-
quency control waveform.

Treatment facilities

The foregoing signals can be treated in
various ways, for example with reverbe-a-
tion from a spring unit, by filtering via a
bandpass filter, which can also be em-
ployed as an additional oscillator; and by
a ring modulator. Attack/delay can be con-
trolled by the envelope generator.

High and low inputs for microphone and
line are provided on the two inputs' ampli-
fiers, both of which have level controls.
The two output amplifiers have level con-
trols and, additionally, tone controls, and
trols, and can be voltage controlled, allow-
ing amplitude modulation and automatic
fades and cross fades.

Monitoring and Patching

Any required signal or control parameter
can be monitored on the built-in meter.

Signal patching is by a 16 x 16 way pin -
panel matrix-no cords are used. Each of
the 256 locations on the matrix board can
be identified by a simple map grid reference.

Manual Control

In addition to the attack/delay the
"Synthi A" is equipped with a joystick
which enables any two control arameters to
be varied simultaneously with one hand,
leaving the other hand free for keyboard
operation.

Keyboard Unit

The versatility of "Synthi A" can be fur-
ther increased by use of a keyboard unit.
This additional, optional unit incorporates
its own oscillators and it is simply plugged
into the front panel of the synthesiser,
which can then be played as a musical
instrument.
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

CCTV CAMERA KIT
Of particular interest to the

amateur and professional engineer
is the new and updated version of
the Beulah Electronics closed circuit
television camera kit.

Suitable for education and train-
ing establishments, and the keen
amateur, this high quality, yet fairly
inexpensive 625 line video camera
has a claimed resolution in excess
of 350 television lines.

A fully comprehensive instruc-
tion manual is included with the kit
and the original manufacturers'
guarantees apply to all parts.
Beulah Electronics will also carry
out inspection, testing and setting up
after assembly, if required, for a
charge of £5 excluding the cost of
postage and packing.

If the "New Beukit" camera is
required to operate in conjunction
with an off -air television receiver, an
r.f. kit is available as an extra.

The price of the "New Beukit"
complete with manual and all parts,
excluding vidicon tube, is £45.50.
Vidicon tubes are available at
various qualities and prices from
£5-£15 and first grade tubes at £25.
The cost of the r.f. kit is £3.75.
Various other extras including lenses
and tripods are available if required.

Further information and supplies
of the "New Beukit" can be
obtained from Beulah Electronics
(1970) Ltd., Upper Halliford Road,
Shepperton, Middx.

AUDIO SUITE
A new range of inexpensive audio

equipment marketed under the name
Viscount has been introduced by
Radio and TV Components (Acton)
Ltd. Complete stereo systems are
offered.

The heart of each system is the
Viscount amplifier, of which there
are two versions: The RTIO0 for
ceramic cartridges and the RTIOI
which has an additional input stage
designed to accept magnetic car-
tridges. Both versions have an out-
put of 14 watts per channel r.m.s.
with a frequency response of 40Hz
to 40kHz ±3dB.

The input stages of these ampli-
fiers incorporate f.e.t.s which give
excellent signal to noise ratio. Both
units have features unusual in the
price range such as a headphone
socket, and a separate output for a
tape recorder is incorporated.

System 1 (available at £52 com-
plete), comprises the Viscount
RTIOI amplifier, SP25 with mag-
netic cartridge, and a pair of Duo
Type II speakers.

System 2 (£69), is as System 1,
but with Duo Type III speakers
capable of handling outputs up to
20 watts.

System 3 (ti49), comprises the Vis-
count RTIOO amplifier, Garrard
SP25 turntable with ceramic car-
tridge, and a pair of Duo Type 11
speakers giving a maximum output
of 10 watts.

Postage and package is not
included in the above prices.

Examination of the amplifier plus
listening tests of the complete
systems suggest that this is good all
round value for money-the use of
imported semiconductors no doubt
being a vital factor in keeping the
amplifier price to such a modest
level. The makers are also modest
(and sensible) in that they make no
pretensions that this is "hi fi". More
to the point, or rather to the ear,
and the pocket, the quality is likely
to meet the requirements of many
who wish to sit down and enjoy
music without incurring a tremen-
dous financial outlay.

New Beukit camera marketed by Beulah
Electronics

Audio suite from
Radio and TV
Components

STEREO AN.PLIFI ER
A new stereo amplifier incorporat-

ing an f.e.t. integrated circuit is the
latest product from Tripletone
Manufacturing Co. Ltd., 138 King-
ston Road, Wimbledon, S.W.l9.

Known as the Tripletone 800 Mk
11, it has a claimed continuous
power output of I8W r.m.s. per
channel into 4 ohms and 15W r.m.s.
per channel into 8 ohms. Power
bandwidth is quoted as -3dB 30
to 25,000Hz and the distortion level
is claimed to be less than 02 per
cent.

Inputs are provided for tape,
radio, magnetic and ceramic cart-
ridge. The load for the ceramic
cartridge is kept at 2 megohms at
all frequencies by the use of the
f.e.t. integrated circuit. The- mag-
netic input will take an overload of
120mV before clipping.

A feature of the amplifier is the
inclusion of a dual concentric con-
trol for the middle frequencies as
well as for the volume, bass and
treble. A top cut filter is provided
by an illuminated push-button and
a jack socket is fitted for headphone
listening.

The 800 Mk II is housed in a
teak case with a black and silver
aluminium facia and is priced at
£38.50.

Tripletone 800 Mk 11 stereo amplifier
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PRACTICAL!
VISUAL!
EXCITING'

a new 4-way method of mastering

ELECTRONICS
by doing and seeing . . .

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

4

(*)

1 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

U NDERSTAND
CIRCUIT DIAGRAMS

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMIT TER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS
 SIMPLE COUNTER
 TIME DELAY CIRCUIT
 SERVICING PROCEDURES

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

FREE

7
POST NOW I

for
BROCHURE !

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS I

or write if you prefer not to cut page 1
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The 5 ataxy M104 in the constellation of Virgo. The
dark band across the middle is interstellar dust which
obsctr-es the light of the stars. Our own Galaxy might
appear like this to an observer seeing it edge on. The
M104 is about 40 million light years away

D

ASTRONOMY

BY F. W. HYDE PARTS

IN the previous article the simple two -aerial inter-
ferometer was described, the limitations noted.

and mention made of a modification which can
overcome some of these limitations.

PHASE -SWITCHED INTERFEROMETER
The first important modification came from Ryle

in 1952. In thiS improvet1 system the receiver does
not measure the difference in power between two
aerials, but is used to measure the correlation
between two voltages when the- phase of one aerial
is changed in relation to the other.

Theoretically, this could be done by moving one
aerial one half -wavelength in relation to the other.
However, this is not practical, so it has to be done
electrically. It is in fact, quite simple to do this, for by
introducing a length of line one half -wavelength long,
the same result is achieved. This change is made by a
changeover switch, see block diagram in Fig. 3.1.
For one half -cycle SI connects aerial (B) directly to
the receiver, and for the next half -cycle brings into
circuit a length of cable one half -wavelength at the
frequency at which the telescope is operating.

In this system, the background radiation from the
galaxy, being an extended source, would give equal

power in the receiver whether the aerials were in
phase or anti -phase. On the other hand, a small
source passing through the aerial beam would not
have the same effect in both positions, so that the
output from the receiver would vary at the frequency
at which the aerials were switched. If the recorder
is connected to this arrangement then the pattern
will appear as in Fig. 3.2.

It is possible to use much greater sensitivity in the
recording network by this method, and in the first
trials; sources only 1/000 of the background level
could be detected. The resolution of the system
enabled small sources to be readily distinguished
from each other.

ROTATING LOBE INTERFEROMETER
A variation of the phase -switched system is the

rotating lobe interferometer, due to Jennison and
Lath -am. This enables the fringes of the- system to
be rotated quite independently of the movement of
the aerial systems across the sky. The block diagram
is shown in Fig. 3.3.

One very important advantage of this system is
that it may be used in north/south arrangements
and it produces a fringe pattern which cannot be
achieved with the phase -switched interferometer.

The limitation mentioned earlier in regard to the
area of sky covered by the aerial beam from north
to south is overcome by the rotating lobe method.

GRATING INTERFEROMETER
The combination of aerials as interferometers is

often used to obtain special effects. One of such
combinations is the grating interferometer. This sys-
tem uses a number of aerials in line and connected
to a receiver by feeders equal in length, see (a) in
Fig. 3.4. The reception pattern that results is similar
to a diffraction grating, and is shown in (b) in Fig.
3.4.

An example of the pattern resulting when the sun
is scanned is given in Fig. 3.5. This shows the very
high degree of resolution of the source which i.

TAERIAL
(A)

PRE -AMPLIFIER

St

RECEIVER

PHASE
SENSITIVE
DETECTOR

AERIALT
(9)

PRE -AMPLIFIER

L-1

RECORDER

SWITCH UNIT

Fig. 3.1. Block diagram of a phase -switched interfero
meter
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LOW VOLTAGE AMPLIFIER Few only at
5 transistor amplifitr ecniplete plus 19p £115
with volume control, is suitable P. & I'.
for 9V tl.e. and n.e. supplies.
Will

"off" ;ODOR? RELAY 33p
- D.P.D.T. Switch Contacts.st$04 700 ohm. Coil. Varley C.F.:2 p, a P. thi

CAB/26 Relay. Rem Free

Our new shop now open at
13 SOUTH MALL, EDMONTON, N.9

1 carries our complete stock of
electronic components and hi.figive about 1W at 8 ohm

output. MAIL ORDER
With high IMP input this amplifier DEPT.will work as a record player
baby alarm, etc., amplifier. No. II

MAYES RD.

MAINS KEYNECTOR
Keynector connects
any Electrical
Equipment to, . RADIO lID

LONDONit, 41.;;.fill
N22hs,
ATL---f ' II & 40 MATES ROAD, LONDON 1111 611 888 3206

the mains
supply in
seconds. Ideal a,_....;;,,

for bench,
age, demonstrations, etc.

PSYCHEDELIC LIGHT CONTROL UNI-
_ Three Channel: Bass If idti- Treble.- k:ach channel has

itsown
sensitivity

STEREO HEADSET
n 1.III impedance, complete with plug and ;At

. _______ '.lead. A very comfortable phone set. Listen b,-,

Multi connection. can be made
(max. load 13A fused).

0 N LY E275 ' ".
_

control. Just connect the input of
hisonit to the loudspeaker terminate of an

1ii. ' - aniplifier, and connect three 250V up to stereo-,without noise interrupting the are, ( / ,,,,,,.
Wil.ierMI value. /250 plus 10p P. k t. \t, .,, 1144 st,r1

-
0E
- ):...?--- 10-

If you require more

500W lamp. to the output term nod
.-

of the unit, and you praluce a taseinating
sound -light display. I Al I it ra nt red l
11140 pl. 38p P. 1: I'.

information please send S.A.E.

,

STEREO JUNCTION 110 X --- .1:410,It .....-

For d ereo 3111p1Mem without stereo jack socket. --'''' -"gliir
11.25 pi. Op P. k P. .,,,,,,,,

Qc-r...... wIti

,ELECTilltLYIT501Cv C,.+111.1:ACITOIR
working.

Plessey U.K. capacitor. Approx.
size: 21n. diameter x 4iin. long.
A bargain at /Op plus 5p P. & P.

BATTERY
ELIMINATOR
Plug your Transistor
Radio, Amplifier, Cale
'elle, etc.,into the a.e.
mains t hrough t h is compact el imin-
ator. 2iin tin: 3in approx. 4*Nr
11.50. IIVE150.0V 11.50.707
complete with cable and ping for
Philips Cassette.

a plus, P each.

c:::::31=
.2-14

. with

CRESCENT CASSETTES
Top qualtly cassettes at unbeatable prices (complete

standard storage case): C60 UP. C90 63P,
C120 Mp phut 5p P. & P.

`-'

elirD6IT nil Wirna"Approx. 2 amp rating. BARGAIN BOARDS
t:;',.1.w°"PlniX."'revez-Bible midget Rex con-

vector. Approx. slue:
2in x :M. Ideal for loudspeaker
connections, etc. SP plus 2p P. t P.

Components
galorep for theeiperimenter.
Ex computer,,,,,,..,th,

-

HIGH DUALITY IMPORTED HEADPHONES
1.°00firer phone

-  ,,,,,.110P TTC
2,000 fl per phone . sap G1105
Plus 10p P. & P. per pair.

MAINS TRANSFORMER Resistors.wDip - oo
Fused Primary 240V. Second-
dary 220V e 50M/A. 6.3V
@, 1A.This transformer ---
is made to a very high '-
standard and is a
small size: 21n x 21in -
X 2110. MIP plus 19P
P. a Pt

Winn sodrm
useful Trassistees-at least 4
transistors per board.

BARGAIN PRICE lip per board
5 BOARDS AGO. P. h P. Free
on this Item.

"CRESCENT" DJ. PARTY AMPLIFIER "P100"
A completely new style 100W Amplifier
especially designed for the D.J. who expecte his
eqeipment to look and sound really good, and
UPI keep a moderate price:

-
10-30,000Hz response.
All loudspeaker systems suitable.
loll output Into 4 ohm.

,(11 silicon transistors;,...F.E.T. at front end. Real value at £42
ples el P. k P. and i

il. DISCOUNT
II purchased at the same time amthe Psychedelic Light Control Unit.If eon require more information please mend a S.A.E.'

BRIGHTNESS CONTROL
nFull control over 300 ails of

Incandescent lighting. Thyristor
liehl tilinnter mounted on a stun-

lard switch block
ready to fit into a

est CHROME TV STAND
41 iliP 1 281 ax dila x 113In high. This modern design TV

1 stand would make an ideal base for a coffee table and
is a bargain at:/ ,

£1.63 plus 25p P. & P
741C Boa. En)°Ythe pleasure of

amount of light youIF 0 1
having the precise

require at any time.

COMPONENT BARGAIN
1 32 -1- 16 mFd 275V Capacitor; 1 Speaker Output
Transformer; 2 139A Valve Holders; 1 4,700 pP Cepa&
tor; 1 175 ohmWAY Resistor; 1 390 ohm, 1W Resistor: .14. 1 f
1 12 kG LW Resistor. All mounted on a small
Amplifier Panel. Only 33p P. a P. free. e.,

Our Prier E2.75piss sp , A P. each

We'll give you the chance you
didn't take at school.

'0' level standard in Maths, and
Science or English, could get you a great
career in today's Navy. We'll train you
to be one of our top technicians, working
on space-age equipment and earning
£2,000 a year at 24. If you're 15 1F-171
send for our free book.

APPRENTICESHIPS
Name

Address

Date of birth
(Enquiries from U.K. residents only)

Royal Naval C Service (877QN1),
Old Admiralty Bldg , Whitehall,
London S.W.I. Please send me,
without obligation, your free booklet,
"Royal Navy Technician Apprentice-
ships".

ROYAL NAVY
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ELECTRO
EVERYTHING BRAND NEW TO SPEC  LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMI -CONDUCTORS
MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS
40361 55p 2N2905 44p 2N4291 ISp 8C148 9p BFX87 29p
40362 68p 2N2905A 47p 2N4292 ISp BC149 10p BFX88 26p
2N696 17p 2112924 20p AC107 46p BC153 19p BEY50 23p
2N697 lap 2N2925 22.p ACI26 20p BC154 20p BETS! 2.0p
2N706 Ilp 2N2926 Ilp ACI27 20p BC157 12p BEY52 23p
2N930 29p 2N3053 27p ACI28 20p BC I 58 lip BSX20 16p
2N1131 29p 2N3055 60p AC153K 22p BC159 Ilp C407 17p
2N1132 29p 2N3702 lia ACI76 16p BC167 Ilp MCI40 25p
2N1302 19p 2N3703 3p ACY20 20p BC 168 10p MPS6531 35p
2N1303 I9p 2N3704 3p ACY22 16p BC169 Ilp MPS6534 30p
2N1304 26p 2N3705 3p ADI40 63p BC177 14p NKT2I I 25p
2N1305 26p 2N3706 3p AD I 42 50p BC I78 13p NKT2I2 25p
2N1306 33p 2N3707 1p ADI49 58p BC179 14p NKT2I4 23p
2NI307 33p 2N3708 Op ADI61 33p BCI82L 1 1 p NKT274 lap
2N1308 36p 2N3709 I p AD162 36p BCI83L 10p NKT403 65p
2N1309 36p 2N3710 3p AFII4 24p BC] 84L Ilp NKT405 79p
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2N1893 54p 2N3904 35p AF I24 24p BC2I4L 16p OCBID 25p
2N2147 95p 2N3906 35p AF127 22p BCY70 lap ZTX300 14p
2N2218 34p 2N4058 13p AFI39 33p BCY7I 33p ZTX301 16p
2N22t8A 44p 2N4059 10p AF239 36p BCY72 15p ZTX302 12p
2N2219 38p 2N4060 Ilp ASY26 27p 13E115 lip ZTX303 lip
2N2219A 53p 2/44061 Ilp ASY28 27p 8E167 lap ZTX304 27p
2N2270 62p 2N4062 12p BCIOT lip BF173

IC4
ZTX500 lap

2N2369A
2N2483

19p
35p

2N4124 lap
2N4126 27p

BC108
BC109

Ilp
12p

8E194
8E195 15p ZTX501 1Ip

2N2484 42p 2N4284 15p BC125 15p 8FX29 31p ZTX502 25p
2N2646 47p 2N4286 15p BC126 22p BFX84 25p ZTX503 lip
2N2904A 42p 2N4289 15p BC I47 10p BFX85 51p ZTX504 52p

RESISTORS
Code

C
C
C
C
C
MO
WW
WW
WW

Power

i2OW
/8W
/4W
/2W
W
/2WW

3W
7W

Tolerance Range

5%
5%

10%
5%

10%
2%

10% -:1/2011
5%
5%

829 -220K 11
4.711-470K
4.75-10MI1
4.79-10119
4-79-10MS)
109-1M9

0.229-3.911
1211-10K 11
129 -10K 11

Coder: C carbon film, high stability, low noise.
MO = metal oxide, Electrosil TRS. ultra low noise.
WW =wire wound, Plessey.

Values:
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47,

56, 68, 82 and their decades.
E24 denotes series: as 812 plus II, 13, 16, 20, 24, 30,

36, 43, 51, 62, 75, 91 and their decades.

ZENER DIODES 5% full range E24 values:
400mW: 2.7V to 30V, 15p each; 1W: 6.8V to 82V,
17p each; I 5W: 4 7V to 75V, 60p each.
Clip to increase I SW rating to 3 watts (type 266F),
4p,

CARBON TRACK POTENTIOMETERS, long
spindles. Double wiper ensures minimum noise
level.
Single gang linear 10011 to 2 21.19, 12p; Single gang
log..4.7K9 to 2-2M Si. Ilp; Dual gang linear 471(11
to 22M11, 41p; Dual gang log, 47K S1 to 2.21-111.
41p; LoVantilog, 10K, 47K, IMO only 42p; Dual
antilog. 10K only, 42p. Any type with IA D.P. mains
switch, 11p extra.
Only decades of 10, 22 and 47 available in ranges
quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 1009, 2209,
47011, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2M2, 4M7, 10M ft. Vertical or horizontal
mounting, 5p each.

COLVERN 3 watt Wire -wound Potentiometers.
109, 159. 25f1, 5011, 100 9 , 150 ft 2309, 5009, IK,
15K, 2.5K, SK, 10K, I5K, 25K, SOK, 31p each.

Handbook of istor equivalent and substi-
tutes, 40p. (Postage 3p if ordered alone).

Values
available

I to 9 10 to 99 100 up
(see note below)

E12 9 8 7
E24 I 0.8 0.7
E12 I 0.8 0.7
E24 1.2 I 0.9
E12 2.5 2 1.9
E24 4 3.5 3
E12 7 7 6
812 7 7 6
E12 9 9 8

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions on total value
of resistor order.)

MULLARD polyester C180 series
250V 20%: 001, 0022, 0033, 0 047 3p each; 0068,
0 I, 4p each; 0 15, 4p; 0.22, 5p. 10%) 0.33, 7p;
0.47, Bp; 068, 11p; 1µF, 14p; 1 5µF, 21p; 2.2µE, 24p.

MULLARD SUB -MIN ELECTROLYTICS
C246 range, axial lead . 6p each
Values (µF/V): 064/64; 1/40; 16/25; 25/16; 25/64;
4/10; 4/40; 5/64; 6.4/6.4; 6-4/25; 8/4; 8/40; 10/23
10/16;10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6.4:
25/25: 32/4, 32/10; 32/40; 32/64; 40/16: 40/25;
50/64; 50/25; 50/40; 64/4; 64/10; 80/2 5; 80/16;
80/25; 100/6 4; 125/4; 125/10; 125/16; 160/2-5;
200/64; 200/10; 250/4; 320/2-5; 320/64; 400/4;
500/25.

LARGE CAPACITORS
High ripple current types: 1000/25, 28p; 1000/50,
41p; 1000/100, 81p; 2000/25, 37p; 2000/50, 57p;
2000/100, LI.44; 2500/64, 77p; 2500/70, 98p; 5000/25,
61p; 5000/50, L1.10; 5000/100, E2.91; 10000/50,
£2.40.

   COMPONENT DISCOUNTS
10% on orders for components for L5 or more.
15% on orders for components for (IS or more.
(No discount on nett items.)

POSTAGE AND PACKING
Free on orders over L2. Please add 10p if orders
under L2.
Overseas orders welcome: carriage and insurance
charged at cost.
Send S.A.E. for latest list. All items in stock at time
of going to press. Prices subject to alteration without
notice.

Appointed distributors for
SIEMENS (U.K.) LTD.
Appointed stockists
NEWMARKET TRANSISTORS
RADIOHM POTENTIOMETERS

SAVE £6.25 ON THE NEW
ENGLEFIELD 840 AMPLIFIER
This latest Peak Sound high fidelity amplifier in-
corporates many strikingly original features including
facility for adding in stereo FM tuner. Superb per-
formance characteristics and luxurious styling.
Electrovalue choice of simulated soft leather covering
in black, blue, red or dark green. As

L38.75advertised at L45. Our price, net

MAINLINE AMPLIFIER KITS
70W. power i.mplifier, L11.60 nett.

30 WATT BAILEY AMPLIFIER PARTS
Transistors and PCB for one channel L6.46
Capacitors, resistors (metal oxide), and transistors,
one channel. L8.41.
Complete unregulated power supply pack, L4.75
Suitable heatsink IODN space 400C, 55p
Suitable heatsink IODN 400C, 55p

INTEGRATED CIRCUITS
SIEMENS TTL
We stock full range of all types in stock for
very wide range of applications. For full details,
see our latest components list. Please send
S.A.E.
PLESSEY SL403D 7.5 ohms. L2.10 nett. Applications
data 10p.

S-DeCs put an end to birds nesting
Components just plug in -saves time -allows re -use
of components. S -Dec (70 points), L1.00
T -Dec. may be temperature -cycled (208 points),
L2-50 Also µ-Decs and IC carriers.

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 24p;
chrome bezel, round amber NR/A, 24p; chrome
bezel, round clear NR/C, 24p. Neon, square red
type LS5C/R, lap; amber type LSSC/A, lap; clear
type LS5C/C, lap. All above are for 240V mains
operation. Filament types: 6V, 0.04A square red type
LS5C/R-6V, 30p; 6V, 0.04A amber type LS5C/A-6V,
30p; 6V 0.04A clear type LS5C/C-6V, 30p; 6V
0 04A green type LS5C/G-6V, 30p; 12V 0-04A
LS5C/R-12V, 34p; 34V 0 04A LS5C/R-28V, 45p.

SIEMENS 5" TOLERANCE
POLYCARBONATE CAPACITORS

250V up to 0 ImF, 100V IX/ mf and above
0'01, 0 012, 0.015, 0.018, 0-022, 0.027 .. .. Sp
0.033, 0.039, 0.047, 0.056, 0-068, 0.082, 0 I, 0 12,

.. 6p
0.27 .. .. 7p 033 13p

DIN CONNECTORS
plug socket

Loudspeaker .. 2 -pole 12p 10p
Audio

. 3 -pole 13p 10p
Audio .. 4 -pole 14p 12p
Audio .. 5 -pole 180deg. 15p 12p
Audio .. 5 -pole 240deg. ISp 12p
Audio .. 6 -pole 15p 13p

NOW READY -1971/72
ELECTROVALUE CATALOGUE

c614asspi;igeeds i npfloursninoen"arid T. ii:houstsrltn f
items plus

Post free  1/P

ELECTROVALUE DEPT. P.E.871, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 (STD 0784-3) Telex 264475
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obtained with the extremely narrow beam of one
degree obtained by this aerial system, using a phase-
switched receiver.

An outstanding example of the grating technique
is the crossed dish arrangement set up by Christian-
sen in Australia. This crossed grating consisted of
two rows of 19ft dishes, one line north/south and
the other east/west. There were 16 aerials in each
arm. This system, which became known as the Chris
Cross, presents an array of beams pointing skywards.
Though it would show confused records of discrete
sources, it is specially suitable for the purpose for
which it was designed, that is, the detailed study of
the sun.

WEAK
SOURCE

INTENSE SOURCE

TIME

Fig. 3.2. Pattern recorded on phase -switching
interferometer

TAERIAL AERIAL

PRE -AMP

MIXER

DRIVEN CAPACITOR
FOR PHASE CHANGE

I.F. AMP

LOCAL OSCILLATOR

SQUARE LAW
DETECTOR

PRE AMP

MIXER

I.F.AMP

INTEGRATOR HORECOROER

Fig. 3.3. Rotating lobe interferometer

= 

W=1

LAYOUT OF AERIALS

Another type of grating array is that at Nancay in
France. It consists of 32 dishes in line and has a
resolution of 4 minutes of arc at a frequency of
I69MHz. It is the longest in the world, being
1/55km long.

The Mills Cross designed by B. Y. Mills of
Australia has two arms which again are arranged
north/south, east/west, and consists of rows of
dipoles. The result is a pencil beam of small width
at the centre: the pattern produced is seen in Fig. 3.6.
The system has a very high resolving power, but is
not so sensitive as other methods. It is, however,
very valuable as a tool to study fine detail of the
sky radiation.

1

RECEIVER

(a)

(6)

Fig. 3.4. A grating interferometer: (a) arrangement
of aerials; (b) reception pattern

4

3

111

AERIAL BEAM WIDTH 1 DEGREE

Fig. 3.5. Recording of the sun
obtained from the aerial system
shown in Fig. 3.4 used in conjunction
with a phase -switched receiver
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OF COMBINATION

IN PHASE PATTERN

(a)

Fig. 3.6. Mills cross grating array
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MOVEABLE AERIAL

FIXED AERIAL

APERTURE SYNTHESIS
Still another system for increasing resolving power

is that of aperture synthesis. If an aerial is moved
successively to a number of positions in a given area
a detailed plot of that area can be made and detail
observed that cannot be equalled by any other
method. A number of ways are available to do this.

One system first used at Cambridge by Ryle con-
sisted of a fixed base line of aerials and a smaller
movable aerial that could take up any position in
a rectangle. By observing at each position, a statisti-
cal evaluation could be made of the intensity of
variations over the whole area. This was later
improved by a system which had one fixed line of
aerials and another which ran on a railway track
at right angles to it. This is shown in Fig. 3.7.

The one -mile telescope with its three dishes is a
further extension of the aperture synthesis technique
pioneered by Ryle and his team. Strictly speaking,
this should be called "supersynthesis", since its com-
bination of aerials has so many variations of posi-
tions. The synthesised results are processed on a
computer and fed into a special plotter which shows
the intensity variation of the sources like a relief
map. An example of this is shown in Fig. 3.8.

FOUR MAIN TYPES OF RADIATION
The radiation that originates in the galaxy and

the universe covers a wide range. However, so far
as radio astronomy is concerned, the radiation that
can be detected is somewhat restricted and depends
very largely upon the site of the observatory, that
is whether the radio telescope is on the earth or
outside the earth.

The limitation so far as earth based observatories
are concerned is the radio window. Within this
part of the spectrum there are four main groups of
radiation. Not all the stars or star systems that can
be observed with optical telescopes have detectable
radiation in the radio part of the spectrum, indeed
many of them are seen and not heard. Conversely,
many sources of radiation that are detected cannot
be identified optically.

Much of the limitation is governed by the tech-
niques that are at present available for radio -
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Fig. 3.8. The radio source
Cassiopeia A. Brightness dis-
tribution at 140MHz (part of a
survey by Ryle, Elsmore and
Neville)

astronomy. Within these limits the four main groups
of radiation detected are: SYnchroton Radiation,
Ionised Hydrogen Gas, Neutral Hydrogen Gas, and
Discrete Sources.

SYNCHROTON RADIATION
,The physics of synchroton radiation is well under-

stood and is at present applied in particle accelerators
used in nuclear investigations. Synchroton radiation
is produced when an electron enters a magnetic field.
The field compels the electron to spiral round the
lines of force and the high speed that is imparted to
it causes it to radiate in the metre -wave band. It is
this kind of radiation that is detected in the Milky
Way and in the halo of the galaxy. It also appears
in the radiation from the planet Jupiter.

IONISED HYDROGEN GAS
The emission from ionised hydrogen is also known

as thermal emission. Near hot stars the hydrogen
becomes ionised, that is the electron is ejected from
the atom of hydrogen leaving the proton. Under
these conditions there exist free electrons and pro-
tons. When an electron passes near a proton it is
accelerated but may not be captured. The high
acceleration of the electron causes the emission of
radiation in the centimetre wavelength band. This
type of radiation is abundant in the plane of the
Milky Way.

NEUTRAL HYDROGEN GAS
Neutral hydrogen appears in clouds of gas and it

was predicted by Van de Hulst in 1944 that this gas
would emit radiation at a wavelength of 21 centi-
metres. It is often referred to as the 21 centimetre
line or H.I. line.

Van de Hulst made his prediction as a result of
reading a paper by the American Amateur, Grote
Reber, who had studied what he called cosmic noise.
In 1951 Ewan in America proved the existence of
the line. It can be detected by emission and
absorption.

In emission the radiation is caused by the change
of direction of the spin of the electron as it orbits
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HEARING AID AMPLIFIERS
(Ex behind ear deaf aids) 3 transistors on tiny
P.C. board with volume control -whole thing
only about half as big as Oxo cube. 11.75 or
with sub-mln 'at tire microphone and L.S. attached,
1111.110.

Ake/finer,e-
'`.`"47;..

MAINS OPERATED
SOLENOIDS

Model 778 -small but power-
ful {in. pull-approx. size 1;
x lj x Ilin, (10p.

Model 40011 lin. pull. Size 21 x 2 x If In, 760.
Model TT10 I lin. pull. Size 3 x 2; x 211n.
1140 phis 20p post. and insurance.

BEST QUALITY BRITISH MADE
ELECTRICAL PLUGS AT APPROX.

HALF PRICE
13 amp 3 pin, 10p each or ten for 90p; .5 amp 3 pin,
Sp each or ten for 70p; 5 amp 2 pin, bp each or ten
for 45p.

DRILL CONTROLLER
NEW 1KW MODEL

CONTROL
Electronically changes
speed from approxi-

DRILL mately 10 revs, to

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

control. Kit includes all
parts, case, everything and

full instructions. MAO plus
13p poet and insurance.

Made up model also avail-
able, 42.2.5 Plus 13P post A P.

MAINS MOTOR
Precision made as
used in record decks
and tape recorders -
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.

-317E:forirxte
Postage

for each one ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact. Very slight pressure closes

both contacts. Op
each,(10p doz. Plastic push -
rod suitable for operating,
5p each, 46p doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way- 4 pole, 2 way --
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All atilt'
each. 2140 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 60p post free.

MICRO SWITCH
3 amp, changeover contact., Pp
each, 11 doz. 15 amp. On/off
10p each, 13 amp, changeover
15p each, 10 for Mad

MAINS OPERATED CONTACTOR
220/240V, 30 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 2) x 2 x 2in.
11 each.

PAPST MOTORS
E.. 1,40th b.p. Made
for 110-120V working,
but two of these work
ideally together off our
standard 240V mains.
.4 really beautiful motor,
extremely quiet running
and reversible, 1140
each. Postage one 93p.
two 33p.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, etc., it's ate quiet it can
hardly be heard. Compact, ar
caring with 31' fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, mains connector, and
thing bracket., 22 plos 369
)o.1 and ins

MAINS TRANSISTOR
POWER PACK

Designed to operate transist or sets and amplifiers.
Adjustable output fiy, 9V, 12V for up to 500mA
(class B working). Takes the place of any of the
following batteries: PP1, PP3, PP4, PPS, PP7,
PPS, and others. Kit comprises: mains trans-
former rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
83p. plus 18p postage.

OUT OF SEASON BARGAIN
TANGENTIAL HEATERS

Once again me are able to make a special bargain
offer of these eery popular heating units. Tan-
gential heaters although brought out a few years
ago are still the latest and best type as nothing
has yet been made which could be called an
improvement on them. The Tangential unit is
still the only one used in good quality heaters
made by Hoover, G.E.C. and all the famous

names. The unit comprises quiet running a.c. induction motor with
special bearings, the tangential impeller and a 2 section heater element
which allows switching half and full heat in the case of the 2kW and one
third, two-thirds and full heat in the case of the 3kW. These heaters are
also fitted with a safety cutout to cut the heaters should the impeller atop
or the air flow be impeded. They are free-standing and need only the
simplest of cases, even a wooden cabinet is suitable or the plinth of the
kitchen cabinet. Lots of customers missed nor special Summer Offer of
these heaters last year so order early. 200/240 2kW model 92.50. 200/240
3kW model U-50. Control switch heaters only Mip or two -heat, cold -blow
and off 36p. Postage and insurance 33p on heaters.

STANDARD WAFER SWITCHEc
riSandard size 11 wafer -silver-plated 5 amp contact,
standard ;in spindle 2in long -with locking washer and
nut.

No.of Poles 2 way 3 way 4 way 3 way 6 way 9 way 9 way 10 way 12 way
1 pole
2 poles
3 poles
4 poles
5 poles
6 poles
7 poles
9 poles
9 poles

10 poles
11 poles
12 poles

40p 40p 40p 40p 40p 40p
40p 400 40p 40p 40p 40p
40p 40p 40p 40p 70p 70P
40p 40p 40p 70p 70p 70p
40p 40p 70p 705 95p 959
40p 70p 70p 70p 95p 95p
70p 70p 70p 95p 11.20 11.20
70p 70p 70p 95p 11 -go 11.20
70p 70p 95p 95p 11.46 11.45
70n 70p 95p 11.20 11.45 11.45
70p 95p 95p 1140 11.70 11.70
70p 95p 95p 11.20 11.70 11.70

40p 40p 40p
409 70p 70p
70p 65p flop

70p 11.20 11E0
95p 11.45 11.45
95p 11.70 11.70

11.20 11.95 1145
11.10 12E0 12.20
11.45 11.45 11.45
11.45 12.70 11.70
11.70 12.95 1,2.95
11.70 1340 S3.20

AMPLIFIER MAINS TRANSFORMER
50V 11 amp. Upright mounting with fixing brackets and metal shrouds to
contain magnetic field, 50 c/s primary. tapped 110V, 117V, 210V, 230V and
250V. Two secondaries, one 50V I ! amp, other 6V I amp for pilot light, etc.,
21.95, postage 30p.

THIS MONTH'S SNIP
BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese-nicad-silver oxide
and alkaline batteries may be tested. The tester puts
a dummy load on the battery and the meter scale
indicates the condition depending upon which section
the pointer rests. The section reads "replace", "weak"
or "good". The tester is complete in its case, size
3) x (); x tin with leads and prole. Price 21.75 Plus
20p postage.

COMPUTER TAPE
2,400ft of the best magnetic tape money can buy. Almost un-
breakable and on a metal computer spool. Users have claimed
successful results with video as well as sound recordings. r. wide
21, 1' Up, 75p. P. 6. P. 33p extra. Spare spools 509 each.
Uassette to hold spool 509 each. No extra postage if ordered
with tape, otherwise 30p extra.

CAPACITOR DISCHARGE IGNITION SYSTEM
Well proved that it helps starting and increases petrol economy. Also increases
acceleration but saves contact wear. For details see Practical Wireless June.
Dives optional capacit or or standard ignition at the flick of a switch. Price
14-95.

MICROSONIC KEYCHAIN RADIO
7 transistor Keychain Radio in very pretty
case, size 2) x 21 x 1 lin.-complete with
soft leather zipped bag. 7 transistor,
ferrite rod. Loudspeaker.
In transit from the East these sets suffered
corrosion as the batteries were left in them '.,

but when this corrosion is cleared away
they should work -offered without guaran-
tee except that they are new. Price only
1145 less batteries, plus Illp post, 6 for
17 poet free. Pair of rechargeable
batteries and charger 85P

MAINS RELAY BARGAIN
Special this month are sonic single, double and treble pole changeover relays.
Contacts rated at 13 amps. Operating coil wound for 240V a.c. Goal British
Make. Unused. Size approx. 1) x 11n. Open construction.
Single pole, 25p each, 10 for 12-25.
Double pole, 32p each, 10 for 2240.
Treble pole, 40p each, 10 for 13430.

4 AMP VARIAC CONTROLLERS
With this you can vary the v °nage applied to your circuit from
zero to full mains without generating undue heat. One obvious
application therefore is to dim lighting. Ex equipment but
little used -as good as new offered at approx. half price. *5
Pill" 73p post and in,

OVEN THERMOMETER WITH ALARM
Basically this Is a thermometer which is calibrated between
500'e and 900°C using a sensor on a flexible lead. The
second feature, however, is an alarm which can be set any

within the temperature range. When the temperature
is reached a buzzer sounds. Presumably the buzzer could
be replaced by a relay or contactor to work another device.

Limited quantity only of these units, price 55.50, inclmies thermometer- ecale
sensor and buzzer.

Where postage is not stated then orders
over Vs are poet free. Below 83 add 2011.
Semiconductors add 5p post. Over gl poet
free. S.A.E. with inquiries please.

ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith's, these unite are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre

tremely accurate. The two small ,
quency controlled so it is ex-

dials enable switch on and off sal
times to be accurately set. Ideal
for switching on tape recorders. Offered at only a
fraction of the regular price -new and unused
only It less than the value of the clock alone --
post and insurance 14p.

PeW
TREASURE TRACER

As described in August issue
of Practical Wireless

Send today for price list of parts

TELESCOPIC
AERIAL

for portable, car radio
or transmitter. Chrome pla-

01111.1. 7; to 470u. Hole in bottom for 613.4
tea -six sections, extends front

,creu. Up K NYCKLED MODEL FOR
F.M. 50p.

QUICK CUPPA
Mint Immersion Ileater, 330W,
200/240%'. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. MAL post
and insurance 14p. Jug heater
21-50 plug 149 P. & P.

THYRISTOR LIGHT
DIMMERS
Will dim incandescent lightin g
up to 600W from full brilliance
to out. -Assembled and wired
ready to install, M.

12 VOLT I { AMP
POWER PACK

This comprises double -
wound 230/240V mains
transformer with full wave
rectifier and 2000 m/f/d/
smoothing. Price 21.50 plus
20p P. & P.

REED SWITCHES
Glees encased, switches operated by external
magnet -gold welded contacts. We can now offer
3 types:
Miniature. lin long x approximately {In.
diameter. Will make and break up to {A up to
300 volts. Price 13p each. 11.20 dozen.
Standard. 'tin. long x 3/161n. diameter. This
will break currents of up to 1A, voltages up to 250
volt, Price 10p each. 90p per dozen.
Flat. Flat type, tin. long, just over 1/16in. thick
approximately ;In. wide. The Standard Type
battened out, so that it can be fitted into a smaller
space or a larger quantity may be packed into a
square solenoid. Rating 1 amp 200 volts. Price
30p each. U per dozen.
Small ceramic magnets to operate these reed
switches tip each. 90p per dozen.

PUSH BUTTON CHANGEOVER
SWITCHES
This is a Honeywell tidal,
switch mounted on a metal
frame with spring loaded
plunger to operate. Panel
fixing by single ;in hole.
Single Changeover switch 25p
each or ten for 12.26. 2
changeover switches operated
by single plunger, 35p each or ten for 55.15, 3
changeover switches 45p each or ten for 24.06.

Meter Box. Designed to take 31in flush mounting
meter. This has a Olin diameter hole with 3
meter thing holes. Overall size of box 4 x 4
x 2{in deep, hinged to a metal base 21in by 411n
by lin deep. Price 110p.

Pilot Bulbs. 6-8 Volts 13 amp tubular MRS
British made good quality. 1 dozen in a box.
25p per bon.
5 Amp Connector Stripe. This is the normal type
of connector strip. Twelve connectors with grub
screws mounted in a line and moulded In poly-
thene. 15p each, 2140 per dozen.
24V Inner. Made by G.E.C. in brown heavy
bakelite case, these work off a.c. mains through
step down transformer. Price 409 each.
11 Ma Plug and Socket. Suitable for connecting
multicore Hexer to equipment. Socket size
approx. :In diameter. Plug size 9/10In diameter
with flex entry. lip pair.
A New Weise to Reader.. A Indletin bringing news
of new lines, special snips and "too few to adver-
tise" lines will be posted to subscribers during first
week of each month. The bulletin will be called
"Advance Advert News" and the Subscription Is
60p. per year. Subscribers will also receive our
completed 1971 catalogue when this is published,

J. BULL (ELECTRICAL) LTD.
Dept P.E., 7 Park Street, Croydon CRO I YD
Callers to Electronics (Croydon) Ltd., 102/3 Tamworth Rd., Croydon
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AT HOME
SOLDERING?
Our miniature irons are used all over
the world in that most exacting market -

the modern electronics industry,
the rapidly developing technology of
which has made possible the
enormous growth of activities available

to the technical hobbyist.

He now also requires equipment to the
highest commercial standards. Like

our soldering irons, for example.

Look at the ADAMIN Model 15. If there
is a smaller iron for mains use, we
haven't seen it. It weighs a mere loz
(less flex) and is about 7 inches long.

But it has a big performance. Used with
interchangeable bits from Ain to in

it is suitable for all work, from Hearing
Aids to Colour Television.

Use the mains version at home or
clip the 12 volt model to the car
battery or 12 volt power unit (con-
sumption only 1.25A).

Send for HOBBY PACK 37 consisting
of Model 15 iron with four bits, in,

Ain, fin, Ain and tube of Bit
Lubricant. State voltage required -
12V or 220/240V.

PRICE: HOBBY PACK £2.30
P. & P. FREE

LIGHT SOLDERING

DEVELOPMENTS LTD.
28 Sydenham Road, Croydon CR9 2LL
Telephone 01-688 8589 and 4559

LiND-AIR AUDIO
GARRARD

HI-FI TURNTABLES

SP23 Mk. III /11.97
Base and cover for above .. 14'95
AP78 119.50
SL7211 124.97;
SL7.511 128 35
SL95B 139 45
Base unit cover for above 18 97.1
401 131 50
P. & P. Decks, 02:0: Base soil Coco,
50p: DeckIllaseieocei. 87:11.

THIS MONTH'S
SPECIAL OFFERS:

81'25 Mk. III with base 113.98
P a P. 75p.

SP25 Mk. 111 with licitiotone
(ITA cartridge and base 110.75

VHF AIRCRAFT BAND
CONVERTER
Model VHF.I05
VS'Icen placed within
lin. of a MB' band
radio full coverage of
VHF Aircraft Band
110-135 MO, can be
obtained. All tran-
sistor, 1.1V battery
operatioo. Fully
tunable 18:111 x
section telescopic
aerial. Size 4in x
2:in x 11in.
OUR PRICE
/390. P. & P. MM.

SINCLAIR PROJECT 60

An attractive alternative for the en-
thusiast prepared to assemble these
excellent modules to make a stereo
assembly. Z.30 24W Power .1iiiplifler
14-471 (2 required/.
Stereo Sixty Control/Pre-amplifier
09-97/. PZ.5 Power Supply Unit 1197/.

SINCLAIR PROJECT 80. Package
deal price 119.95. P. & P. 0.21p.
Project 110 ix supplied complete with
inatruction 1118111111i and templates for
plinth mounting.

SINCLAIR IC -10
INTEGRATED CIRCUIT

IOW Amplifier. Si, only tin x 041n
X 11 tin. A true hi -fl amplifier complete
with manual giving details of a wide
range of applications and instructions.
guaranteed 5 years.
ONLY 22.97/. P. a 1'. Sp.

SINCLAIR 1010
with special transformer to operate
from ac. mains 230/250V. Output 13V
at 0.5 atop. 1318. I'. 0 P. 15p.

No fiddly tape threading, just snap iu a

mimpact
cassette. Amazing perfor-

ance from all transistorised circuit.
Auto level control. Liocuriona wood
grain and black finish. Huns on 4-1711
batteries. l'omplete with remote control
mike, stand Unit strap. 90 min. play
cassette 651, extra lliec. MO(' !dent.

129.401.

E.M.I. LOUDSPEAKERS
MODEL 450. 1311,, X
Sin elliptical with
twin tweeters. 00
impedance. 10 watts.
Brand new, guaran-
teed.
Lind Air Prica.

13971
P. a P. 22:p each.

MODEL 150, 13:in X
Sin elliptical, 3 and
150 impedance. 10
watts.
Lind -Air Prier

12-07;
P. a P. 22:p each.

UNILEX
AUDIO
MODULES
Build tt stereo
amplifier for as
little as
015.00. Send 25p fur Mullord "Do It
Yourself Stereo" booklet. All items in
stock.

S-DeC BREADBOARD

British Mode
Solderleaa breadboard panels, for fast
reliable component connections.
Single DeCX. One 8 -Del: with Control
Panel, Jig and Accessories for solderless
connect Iona to controls, etc., with
booklet "Projects on fi-D)ee" giving
conatruction details for a variety of
circuits. 11. P. & P. 17:p.
4 -Dee KIT. Four 8 -Dees with two
Control Panels, Jigs and Accessories
and the booklet "Projects on S -Dee"
all contained in a strong attractive
plastic case. Ideal for the professional
user. 13.95. P. & P. 17:ii.
T -Dee KIT 12.50. P. .t P. 17:p.
8 -Del' STOR 12.50. P. .x P. 17:p.

HI-FI CATALOGUE
100 loges fully illustrated with 8 page
P.A. section. All leading makes sod
accessories plus details of Budget Stereo

ystems. 25p. P. & P. 5p.

All mail orders to: Dept. PE8

53 TOTTENHAM COURT ROAD
LONDON, W.I. Tel. 01-637 1601
Callers welcome a/so at:
18-19 Tottenham Court Road
London, W.1. Tel. 01-580 2255
25 Tottenham Court Road
London, W.1. Tel. 01-580 7679
149 Fleet St., E.C.4. Tel. 01-3531419
94-96 Upper Parliament Street
Nottingham. Tel. 40403
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round the proton. The action of the reversal of the
spin causes the radiation. Because it emits at the
single frequency it differs from the other types of
radiation which can cover a broad band. Because it
is singular in this effect it is possible to detect the
radiation in other sources.

If a cloud of neutral hydrogen lies between the
observer and a source of radiation, and is sufficiently
thick optically, then the hydrogen line will be
absorbed. The structure of the galaxy has been
plotted using this method of detection of spectral
lines. The comparison type of receiver is used for
this purpose and is shown in Fig. 3.9. The kind of
recording which is made is also shown.

DISCRETE SOURCES
The discrete sources of radiation emit over a wide

range of frequencies. Many of these sources have
been identified and much is known about them. The
Crab Nebula was one of the first to be identified.

A great deal of continuous observation has been
given to this object which was the star which
exploded some nine hundred years ago as observed
by the Chinese astronomers. It is in our own galaxy

XTAL
OSCILLATOR
1449 MHz

XTAL
OSCILLATOR
1451 MHz

AERIAL

RECEIVER

PHASE
SENSITIVE
DETECTOR

RECORDER

(a) (b)

Fig. 3.9. The detection of spectral lines: (a) the switched
comparison receiver; (b) typical outputs from receiver

AERIAL

RECEIVER

6NARROW BAND
FILTERS

MULTI
CHANNEL
RECORDER

Fig. 3.10. A multi -channel spectro
meter

and is about 4,100 light years away from us. This
means that the actual explosion took place over
5,000 years ago. It has been a source of great power,
much of which was not explainable by ordinary
theories.

Now, since certain polarisation measurements have
been made, and pulsar investigations carried out, a
number of puzzling features have been resolved.
Other sources of a similar nature have been men-
tioned earlier in these articles. Many sources have
been found in the galaxy, but many more exist
beyond it since they appear to be scattered all over
the sky. Some of these sources may be exploding
star (or Nova) remnants; some are quasars, and some
will be pulsars.

RADIO SPECTROMETERS
A number of special lines have been discovered at

various frequencies, such as the OH line (a hydroxyl
radical) and, the latest to be recognised, those of
ammonia and formaldehyde.

The instruments used for these measurements are
called radio spectrometers. Such instruments fall
into two types: one has a number of channels each
separated by narrow band filters, and the other a
system where the frequency is changed rapidly over
a band of frequencies-this is known as the swept
frequency spectrometer.

As these spectral lines are very narrow, the spec-
trum covering as little as 2MHz, the hydrogen line
can be used to measure the speed at which the parts
of the galaxy are moving. It is therefore an impor-
tant tool with which to explore the universe.

The first type of radio spectrometer is shown in
block diagram Fig. 3.10. Spectrometers are used for
other purposes, for example, the study of the sun
over a wide frequency range. The swept frequency
spectrometer has been used for the study of deca-
metre radiation from Jupiter. In this case the range
of operation was from 10MHz to 42MHz.

OCCULATION
So far, apparatus has been described for the tech-

niques employed in radio astronomy, and perhaps
these various systems might be called the tools.
There are however, a number of "tricks" by which
the radiations can be studied. For example, in June
each year the Crab Nebula passes (apparently)
behind the sun. This fact, and also because the level
of radiation from the Crab is very high, is used to
study the corona of the sun.

The "radio" sun is very much more extended than
the "face" that can be seen and which is called the
photosphere. The sun has a corona and this extends
way beyond that which can normally only be seen
at the time of an eclipse. Radio astronomers how-
ever can study this atmosphere of the sun at any
time.

When the radio waves from the Crab are behind
the corona a reduction of the intensity of the Crab
radiation is noted. This reduction continues until
the Crab is blotted out completely, but it re -appears
as it passes out the other side. By this method the
density of the corona at various frequencies can be
readily determined. This, incidentally, is another
project that amateurs can attempt with modest
apparatus.

Another type of occultation measurement is to use
the moon and planets. As the moon or planet passes
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in front of a radio source, the power of that source
is reduced or sometimes blotted out altogether,
depending on its size. Predictions of sources to be
affected is circulated to those concerned by the
Royal Observatory, and regular observations are
carried out at various frequencies.

POLARIMETERS
Generally, the radio waves are received in one

plane of propogation, but may well be randomly
polarised. To examine this feature, polarimeters are
used. Polarimeters consist ,of aerials which are
crossed or arranged in the form of a square with
the sections arranged in phase combinations such
that the direction of rotation can be detected.

The helical aerial is very useful in this connec-
tion, for it can be arranged to give right or left
handed polarisation. A system containing helices of
both right and left hand polar diagrams can collect
a large amount of data. The evaluation is quite a
difficult task, for the radiation is rarely consistently
polarised in one sense or the other and is more
generally elliptical than circular.

RADAR ASTRONOMY
Radar astronomy is a special branch and has its

own techniques. The equipment involved is neces-
sarily complex and costly. It is certainly beyond
the resources of private individuals. As with any
form of radio transmission, a licence is required to
operate radar. equipment. Participation in radar
astronomy is thus, automatically, the prerogative of
certain scientific or research establishments.

Contributions made by radar techniques are of
great importance, as the following few examples will
indicate. Signals bounced off the moon gave a clue
to surface conditions before unmanned and manned
landings. Venus has been studied and at last an
agreed period of rotation has now been arrived at.
Radar has been used to study the sun, though of
course, enormous powers are necessary for this work.
Active studies of meteors have been carried out by
radar methods and represent an enormous amount of
pioneering work which began in the early days of
Jodrell Bank and still continues. At Sheffield the
study of meteors with the aid of radar has made
great progress under Dr Kaiser. The temperature
of the planets and the moon has been closely studied
by radar methods.
The next two articles will deal with the
equipment needed to set up a small radio
astronomy observatory. A project related to
solar observations will be detailed and the
methods of recording the results explained.

BACK NUMBERS
We very much regret that Back Numbers of
PRACTICAL ELECTRONICS can no longer be supplied.
Consequently, it is now more important than ever
to place an advanced order with your newsagent to
make sure of getting your copy.

Alternatively by taking out a subscription order
your own personal copy will be sent direct by post
to your permanent address anywhere in the world.

Further details are given on the Contents"
page.

BOOK
DEM

TELEVISION SERVICING HANDBOOK
(3rd edition)

By Gordon J. King
Published by Newnes-Butterworth
357 pages, 10in x 61in. Price 13.00

THE most significant difference in this the third
edition, compared with earlier editions, is the

inclusion of colour television techniques and prob-
lems. Dual standard and 625 -line only sets are also
included.

Since all these types have 'shown how transistors
and integrated circuits can be usefully employed, the
last chapter is a very good treatise on methods
adopted commercially, and shows the significant
differences from valve circuits. The part on inte-
grated circuits is naturally very short because, at the
time of writing the book, the applications to tele-
vision were in the experimental stages.

My only other comment on an otherwise excel,
lently written book is that perhaps the chapter head-
ings are a bit misleading, because long circuit
descriptions and functions are given before fault
finding methods. The amount of space so devoted
is sometimes unrelated to the headings and cross
reference to other chapters often becomes necessary.

The quality of paper and printing is excellent,
as is necessary in the accurate reproduction of the
pictorial matter taken directly from the screen.

M.A.C.

INTRODUCTION TO A.C. MACHINES
CAPACITANCE AND CAPACITORS
RESISTANCE AND OHM'S LAW
INTRODUCTION TO D.C. MACHINES

Four programmed textbooks prepared by
Educational Systems Ltd.
Published by Newnes-Butterworths.
Each book has 183 pages, 8}in 5fin. Price 75p
TIHESE are four titles from a series of ten uniform

textbooks designed for class or private tuition in
Engineering fundamentals, both practical and theoretical.

Each book is broken up in a number of sections. or
programmes. In studying these sections the only require-
ment of the student is a pencil and paper with which
to record his answers to the questions set out on each
page.

All instruction is very well illustrated and contributes
in no small measure to the effectiveness of this form of
tuition.

As the student progresses through the book he is con-
tinually examined on his comprehension of the subject
matter. Each section has revision notes and is completed
with a short test.

Introduction to D.C. Machines covers generator prin-
ciples, commutator action, the magnetic circuit, windings
and motor principles.

Capacitance and Capacitors deals with atomic charge
concepts and electrostatics. A final section of practical
capacitors is instructive.

Resistance and Ohm's Law is concerned with the
measurement of electricity in series and parallel circuits.

Introduction to A.C. Machines, proceeds from simple
a.c. generation through three phase circuits, examines
rotors and stator windings and is completed with sections
on synchronous and induction motors.

G.G.
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TRANSISTORS
NEW LIST -NEW PRICES

SEND FOR FREE COPY TODAY
Brand New Fully Guaranteed

25404 20p BC107 129 BYZ13 25P
25696 15p BC108 129 BYZ1511-00
25697 15p BC109 12p GET880 87p
2N708 10p BC113 15p MAT 100 259
25706A 129 BC114 25p MATIOI 309
25930 259 BC115 20p MAT120 25P
2N1131 259 BC118 25p MAT121 809
251192 259 BC116A 80p MJ280111.87
2N1302 20p BC118 15p MJ290112.25
251303 209 gene 86p MJE370 97p
251304 259 BC134 26p MJE520 87p
251305 259 BC135 2Op MJE2955
251306 269 BC136 229 6187
2N1307 25p BC137 259 51JE305587P
251308 25p BC138 25p MPF102 42P
251309 259 110147 179 MPF103 85P
251613 22p BC148 129 MPF104 87p
2N1711 25p BC149 209 MPF105 40p
2N2147 75p BC164 87p NKT21740p
252160 809 BC157 20p NKT27720p
252218 20p BCI68 179 NKT40376p
252219 209 BCIS9 10p NKT40482p
252222 209 11C169C 15p 0A5 109
252222A250 BC177 25p 0A9 10p
252369 109 BC178 95p 0A10 25P
252484 359 BC179 279 0A47 10p
252646 509 BC182L 12p 0A70 10p
252904 20p BC183L lop 0A73 10p
2529044259 BC184L 15p 0A79 10p
252905 259 BC212 129 0A81 10p2,2908 20, Bey30 26p 0A85 129
2142906A15p BC221 809 0A90 10p
252907 239 BCY32 50p 0A91 7p
252926 10p BCY39 25p 0A95 7p
253011 85p BCY94 80p 0A200 7p
253059 80p BCY38 40p 0A202 10P
253054 bOp BCY39 85p 0C16 50p
2N3055 75p BCY40 509 0C20 97p
253525 BCY58 95p 0C22 bOp

11.10 BCY59 25p 0023 809
2N3702 109 BCY70 15p 0024 60p
253703 10p BCY71 20P OC25 37P
253704 159 BCY72 15p 0026 25p
2N3702 15p BCY78 300 0C28 80P
2N3707 15p BCY79 309 0029 60p
253709 10p BCZ10 85p 0035 50p
253710 10p BCZ11 45p 0C36 80p
953819 36p BD112 60p 0C41 25p
253820 60p BD121 850 0C42 30p
2N4059 15p BD123 80p 0043 40p
254061 15p BD124 75p 0044 179
255457 85p BD125 50p 0045 15p
2N8458 37p BD131 75p 0070 12p
255459 509 BD132 85p 0071 15p
28301 609 BD163 820 0072 25p
26902 509 BD166 67p 0073 80p
28303 60p BDY1011.25 0074 30P
28304 769 BDY1111-132 0072 269
40250 50p BDY1711-50 0076 25P
40381 50p BDY1811-75 0077 409
40362 55p BDY1911-97 0081 25p
AAY30 109 BDY6111.25 0082 25p
AAY42 15p BDY6211.00 0083 25P
AAZ13 129 BF115 259 0084 25p
AAZ17 10p BF152 80p 0C139 25p
AC107 97p BF154 409 0C140 87p
AC126 25p BF158 30p 00141 819
AC127 25p BF159 130P 0C170 25p
AC128 25p BF167 25p 00171 80p
AC176 25p 13F170 851) 00200 409
AC187 8021 BF173 30p 00201 70p
AC188 809 BF177 40P 00202 809
ACY17 309 BF178 259 00203 40P
ACY18 25p BF179 409 00204 409
ACY19 25p BF180 85D OC205 75P
ACY20 209 BF181 85p 00'206 90p
ACY21 209 B0'182 30p 00207 909
ACY22 10p BF184 20p OCP71 97p
ACY39 50p BF185 20p ORP12 50P
ACY40 159 BF194 I7p ORP60 40p
AD140 509 BF195 159 ORP61 42p
AD149 50p BF198 15p TIP29A 50P
AD161 37p BF197 15p TIP30A 609
AD162 87p 11F200 87p TIP31A 829
AP114 2.5p BF274 87p TIP32A 759
AF1I5 55p BFX13 1.5p TIP33A
AF116 259 BFX29 25p /1.00
AF117 26p BFX30 25p T1P34A
A F118 62p BFX37 82p 12-00
AF124 259 BFX84 25p T1843 40p
AF125 20p BFX85 85p :gra

24072p17p BFX86 2.59
TI1362 27DAF127 179 BFX87 25p

A F139 309 BFX88 20p ZTX107 15p
ZTX108AF178 47p BFY18 30p
ZTX300 121,AF179 85p BFY50 229
N/N2A F180 52p BFyllirl

AF181 429 209
ZTX303 209AF186 40p 131,2153 17p
ZTX304 259AF239 40p BFY90 85p
ZTX500 3109ASY26 159 13137120 179
ZTX501 813PASY27 32p BSX21 209

ASY28 25p B8X76 15p ZTX502 259
B8Y95 ibp ZTX503 259A0Y29 80p

A 8Y67 470 BSY95A 150 ZTX504 40p
ZTX631 80PASZ21 429 BY100 115p

BA115 7p BY126 169
5A164 10p 13Y127 20p DISCOUNTS
BAX13 6P BY182 85p 10% 12+
BAXI6 7p BEM 40p 15% 25+
BAY31 7p BYZ11 Sbp 20% 100+
BAT38 179 11YZ12 309 Any one type

HENRY'S cos INTEGRATED CIRCUITS
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF
BRAND NEW FULL SPECIFICATION LOW COST TTL

7400 RANGE OF INTEGRATED CIRCUITS
Part
No. Ceramic Description
7400 Quadruple 2 -input NAND Gate
7401 Quadruple 2 -input Positive NAND Gate

(with open collector output)
7408 Quadruple 2 -input Positive NOR Oates
7403 Quadruple 2 -input Positive NAND Gates

(with open collector output)
7404 Rex Inverters
7406 Hex Inverter with open collector
7410 Triple 3 -input Positive NAND Gates
7413 Dual 4 -input Schmitt Trigger
7420 Dual 4 -input Positive NAND Gates
7430 8 -input Positive NAND Gates
7440 Dual 4 -input Positive NAND Buffers
7441 BCD to decimal nixie driver
7442 BCD to decimal decoder (4-10 lines, 1 of 10)
7447 BCD -Seven -Segment Decoder/Drivers

(15-V Outputs)
7450 Expandable dual 2 -input AND -OR -INVERT
7451 Dual 2 -wide 2 -input AND -OR -INVERT GATES
7453 Quad 2 -input Expandable AND -OR -INVERT
7454 4 -wide 2 -input AND -OR -INVERT Gates
7480 Dual 4 -input Expander
7470 Single-phase J -K Flip -Flop
7472 Master -slave J -K Flip -Flop
7478 Dual Master slave J -K Flip -Flop
7474 Dual 0 type Flip -Flop
7475 Quad latch
7476 Dual J -K with pre-set and clear
7480 Gated Full Adders
7481 16 -bit read/write memory
7482 2 -tat Binary Full Adders
7483 Quad Full Adder
7498 Quad 2 input Exclusive OR Gates
7490 BCD decade counter
7491 8 -bit Shift Registers
7492 Divide -by -Twelve Counters
7498 4 -bit Binary Counter.
7404 Dual entry 4 -bit shift register
7495 4 -bit up -down shift register
7496 5 -bit Parallel in parallel out Shift Register
74100 8 -bit Bistable Latches
74118 Hex Set -Reset Latches
74121 Monoetable Multivibrators
74141 BCD -to -Decimal Decoder/Driver
74145 BCD -to -Decimal Decoder/Drivers
74151 8 -bit Data Selector. (with Strobe)

Price end Qty.
1-24 26-99 100 150 -
239 20p lbp 13p

239
239

23p
239
239
239
35p
239
29p
239
87p
87p

209 15p 13p
209

20p
20p
10p
20p
329
20p
20P
10p
77p
77p

15p 139

15p
15p
lop
15p
29p
15p
lbp
15p
889
87p

13p
13p
lap
13p
259
13p
13p
13p
801,
809

21.40 11.30 21 20 11.05
23p 20p 16p 13p
23p 20p 159 19p
23p 209 15p 18p
289 209 16p 12p
23p 20p 159 13p
35p 32p 299 25p
359 32p 29p 259
43p 409 37p 33p
43p 409 370 33p
479 46p 43p 40p
47p 45p 43p 409
87p 77p 87p 809

11.36 1125 1115 0100
/1.30 1120 2100 85p

87p 77p 879 BOP
80p 70p 60p 50p
87p 77p 87p 80p

1121 2100 87p 75p
87p 779 13711 809
87p 77p 679 80p
87p 779 67p 80p
87p 77p 87p 80p
87p 77p 879 609

21-75 5145 1145 1135
01.30 1110 11-00 8159

87p 77p 879 80p
879 77p 87p 80p

61.80 21-70 6140 21.50
21-40 2140 1140 21.05

74168 Dual 4 -Line -to -I -Line Data Selectors/Multiplexers 21-40 11-30 1120 11-05
74191 Binary Counter reversible 12-00 18-25 13.00 1250
Devices may be mixed to buall17 for g11118017 Price.
Dataaroilable for above eerie, in booklet form, prier 10p. (Re/ No. 30).
Larger quantity prices Extn. 4. Goal Inline 14 Pin Socket 30' each 16 Pin 35p each.

INTEGRATED CIRCUITSSILICON RECTIFIERS MCFC4000P LA709C 66D

1 AMP MINIATITHE WIRE ENDED PLASTIC
RECTIFIERS

Type P.I.V. 1-49 50+ 100+ 500+1000+
154001 50 89 7p 89 5p 4p
154002 100 99 Sp 7p 51p 41p
154003 200 109 9p 79p OP Op
164004 400 lOp 9p 89 7p 6p
154005 600 129 1119 9p 7p 7p
154008 800 lbp 149 12p lip 9p
154007 1000 20p 189 18p 12p 10p

1.5 AMP MINIATURE WIRE ENDED PLASTIC
RECTIFIERS

Type P.I.V. 1-49 50+ 100+ 500+1000+
PL4001 50 10P 99 81) 7p 89
PL4002 100 lip lOp Op 89 7p
PL4003 200 12p 11P 10P 9P 8p
P1.4004 400 12p 11P lOp 99 8p
PL4005 600 15p 189 119 10P Op
PL4006 800 179 lbp 13p 12p 10p
PL4007 1000 10p 17p 15p lap lip

I AMP PLASTIC WIRE ENDED RECTIFIERS
Type P.I.V. 1-49 50+ 100+ 500+1000+
P L7001 50 POp 1119 17p 18p 14p
PL7002 100 SOp 19p 18p 179 15P
PL7003 200 22p 20p 199 18P 18P
PL7004 400 25p 239 219 209 1SP
P L7005 600 169 249 23p 229 209
PL7006 800 179 25p 24p 239 lip
PI,7007 1000 80p 28p 269 24p 229

POTTED BRIDGE RECTIFIERS
(SILICON) SIZE tatz line.

Cur -
Type P.I.V. rent 1-49 50+
1002 100 2 amps 809 569
2002 200 2 amps 70p 86p
4002 400 2 amps 80t) 75D
1004 100 4 amps 70p 609
2004 200 4 amps 715p 70p
4004 400 4 amps 80p 75p
6002 600 2 amps 909 SOp
6004 600 4 amps 909 80p
1006 100 6 amps 75p 70p
2006 200 6 amps 80p 75p
4006 400 6 amps 1110 6100
mon 600 6 atop. El 25 £110

100+ 500+
SOP
60P
709
559
135p
70p
75p
75p
85p
709
909

£1 00

1.C. 12
PA246
TAA263
TAD100
TAD110
MC1303
UL900
UL914
0L923

12115
0145

769
11-97
21-97
12-60

40p
40p
409

MC1304 12.75
MC724P 809
741e (T05) 85p
741c (DIL) 851,
709c (T05) 859
709c (DIL) 669
Toshiba 20 watt

Atop 1947
Tochihc

PreAnip £150

SEMI -CONDUCTORS
LOOK AT THESE PRICES FOR

QUANTITIES FROM STOCK
AFI 14 Mullard 25p AFI IS Mullard 25p

25 + 20p 25 + 209
100 + 17p 100 + 17p
500 + 15p 500 + 15p

AFI 16 Mullard 2Sp
25 + 20p

100 + 17p
500 + 15p

AFI 17 Mullard 25p
25 + 20p

100 + 17p
500 + 15p

2N3055 75p
Mullard 115watt
Silicon Power

25 + 65p
100 + 50p

283819 Texas 35p
25 + 30p

100 + 25p
500 + 20p

1000 + 18P

BFY90 65p
1000 MC/5
25 + 60p

100 + 55p
500 + 50p

AFI39 30p
Siemens V.H.F.

25 + 23p
100 + 22p
500 + 19p

2N2646 40p
Motorola

Unijunction
25 + 35P

100 + 30p
500 + 25p

00170 Mullard 25p
25 + 2Ip

100 + 17p
500 + ISp

AF186 40p
Mullard V.H.F.

25 + 35p
100 + 30p
SOO + 25p

0C171 Mullard 30P
25 + 27p

100 + 22p

BYZI3 25p
Mullard 6a 200e

25 + 20p
100 + 17p
500 + 15p

BY127 Mullard 20P
i000v I amp Plastic

25 + 17p
100 + ISp
500 + 13p

BC107, BC108.
BC109 12p each

I.T.T. Planers
25 + I IP

100 + 10p
500 + Bp

BCI 13 SGS 15p
25 + 13p

100 + 1 1 p
500 + 9p

OCP71 97p
Mullard Photo

25 + 85p
100 + 80p
500 + 75p

ZENER DIODES
400 51/W 6% Miniature
BZY 88 Range. All voltages 3.3-33
Volt. 159 each.

29+ 129; 100+ 10p; 500+ 89:
1000+ 6p. Any one type.
11. Watt 6% Metal case. Wire Ends.
6 AV. all voltages to 100V. 259 each.

25+ 12p; 100+ 199; 500+ 17p;
1000+ 15p. Any one type.

3 Watt Plastic Wire Ends 5%
All voltages 6-8-100V. 80p each.

25+ 279; 100+ 259; 600+ 88p;
1000+ 219. Any one type.

10 Watt Stud Mounting 6%
All voltages 5-1-100V. 40p each.

25+ 87p; 100+ £15p. Any one type.

TRIACS
P.I. Cur- (All stud mounting)

Type Volts rent 1-49 50+ 100+
8C35A 100 3 amps SOp 759 859
SC35B 200 3 amps 969 809 709
SC35D 400 3 amps 2100 85p 75p
8C40A 100 6 amps 21-00 /159 75p
SC4OB 200 6 amps 2110 11-00 Etbp

45, 8040D 400 6 amps 21.15 11-10 11-00
Sbp 8C45A 100 10 amps 11.55 11.10 11-00
659 6C45B 200 10 amps 11-35 11-20 11-10
50p BC45D 400 10 amps 51.50 21.85 21.20
80p 8000A 100 15 amps 61.66 111-50 11.315
651 8C5OB 200 15 amps 11-76 11-60 1145
70o 8C50D 400 15 amps 1200 1175 1120
70p SCAOE 500 6 amps 1150 11-15 11-10
80p 0C45E 500 10 amps 11.75 11-50 1125
659 01,016A0cE 857030 1205 pampa /2.25 2200 21.75

80p
909 Larger quantity ern, in. 4

H EN RY'S
SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON. W2 TEL 01-723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

0A202 10p
SILICON Diodes

25 + Op
100 + 6p
500 + Sp
1000 + 4p

0C28 62p
Mullard Power

25 + 55p
100 + 50p
500 + 42p

0C42 Mullard 30P
25 + 2Sp

100 + 23p
500 + 21p

1000 + 18p

0071 Mullard 15p
25 + 12p

100 + lOp
500 + Op

0C45 Mullard 150
25 + 13p

100 + 12p
500 + 10p

1000 + Sp

0075 Mullard 2Sp
25 + 2Ip

100 + 17p
500 + 13p

1000 + I3P

ORPI2 Mullard SOp
25 + 45p

100 + 42p
500 + 40p

aname
2N930 25p

25 + 13p
100 + 209
500 + 17p

1000 + ISp

OC20 97p
Mallard 100v

25 + 65p
100 + 011p
500 + 73p

0072 Mullard 2Sp
25 + 20p

100 + 17p
500 + 159

1000 + 13p

0C44 Mullard I7P
25 + 13p

100 + 13p
500 + tip

1000 + lOo

0083 25p
25 + 20p

100 + 17p
500 + ISp

1000 + 13p

0C139 Mullard 25p
25 + 20p

100 + 17p
500 + 15p

0081 Mullard 2Sp
25 + 20p

100 + 17p
500 + 15p

0084 2Sp
25 + 20p

100 + 17p
500 + 15p

1000 + 13p

AF239 42p
25 + 35p

100 -1- 30p
500 + 739

1000 + 20P

NEW LIST - NEW PRICES DISCOUNTS We respectfully ask
1971 TRANSISTOR 10% 12 + ANY ONE customers to include
1.15I 1500 15% 25 r TYPE a minimum II 00 per
SENO FOR YOUR FREE 20%100 i order,it helpstoplanehea
COPY TODAY...POSIAGt7p.AlLORDERS & saws postage as well.
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G. F. MILWARD 369 Alum
VEROBOARD
2iin y lin , 0-15in 6p Sin 3Iin 0-15in 28p
3f in < 24in 0.15in 16p I 7in x 21 in x 0.15in 55p
3fin 3Iin 0 15in 20p I7in 3fin < 0.15in 74p
Sin 2iin  0 I5in 2.0p 3fin x 2fin x O Iin 2Ip
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0.1 or 0.15) 36 for
18p. Special Offer Pack consisting of 5 2. -}in lin boards and a Spot Face
Cutter-SOp.

RECORD PLAYER CARTRIDGES. Well below normal prices!
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, LI. ACOS
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) LI. ACOS
GP 93/1 (Stereo, Crystal, Sapphire) LI.1.5. ACOS GP 93/ ID (Stereo, Crystal,
Diamond) 111.63. ACOS GP 94/I (Stereo, Ceramic, Sapphire) LII.50. ACOS GP
94/ID (Stereo, Ceramic, Diamond) L1.138. ACOS GP 95/1 (Stereo, Crystal with
two L.P./Stereo needles) 11.2.5.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
d polarity protection. 8 watt type with reflector suitable for tents,

etc. O Postage/Packing 25p. IS watt type, batten fitting for caravans L4.
Postage/Packing 25p. 13 watt type, batten with switch. 22in x 2in. x lin LS.
Postage/Packing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
PAYMENT.

MULLARD POLYESTER CONDENSERS
I,000pF, 1,200pF, 1,500pF, 1.800pF, 2,200pF, 15p per dozen (all 400V working).
0.154F, 022/1F, 0.2711F, 30p per dozen (all 160V working). 25% discount for
lots of 100 of any one type.

RESISTORS
and watt. Most values in stock. SOp per 100. 10p per dozen of any one

value. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0.7 ohm
upwards. I watt to 50 watts. A large percentage of these are multi -tapped
droppers for radio/television. Owing to the huge variety these can only be
offered "assorted" at SOp per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock. 75p per 100 of any one value. 15p per dozen.
RECORDING TAPE BARGAIN! The very best British Made low -
noise high -quality Tape! Sin Standard 38p. Long -play 45p. Odin Standard
45p. Long -play 60p. 7in Standard 60p. Long -play 82p. We are getting a
fantastic number of repeat orders for this tape. Might we suggest that you
order now whilst we still have a good stock at these low prices?

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!
We have huge numbers of components in quantities too small to advertise
individually. In order to "clear the decks" we have made up parcels containing
a mixture of carbon and wire -wound resistors, electrolytic and paper con-
densers, controls, transistors, diodes etc., for a tiny fraction of normal price.
It is emphasised that these are mixed parcels only -contents cannot be
stipulated! Sold only by weight.

Gross weight 2 lb. .. .. LI (postage 20p)
Gross weight 5 lb. .. .. a (postage 30P)

Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
3f in 3f in . Odin 24p
Sin x 2fin x Olin 3.3p
Sin 3fin 0.1 in 28p

NEW ! NEW ! NEW ! NEW !
An aerosol spray providing a convenient means of pro-
ducing any number of copies of a printed circuit both
simply and quickly.
Method: Spray copper laminate board with light sensitive
spray. Cover with transparent film upon which circuit has
been drawn. Expose to light. (No need to use ultra-
violet.) Spray with developer, rinse and etch in normal
manner.
Light sensitive aerosol spray LI00
Developer spray 50p
SPECIAL 50p PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE ! I ! !

RESISTORS, I/4 watt
assorted 100
Wire -wound I to 3 watt 20

5 to 7 watt IS
10 watts 10

Multi -tapped 12
PAPER CONDENSERS

Tv types 50
Miniature 100

ELECTROLYTIC CONDENSERS
Suitable for Mains

Radio/Tv 10
Transistor types 20
Mixed (both types) 15

POLYSTYRENE
CONDENSERS 100

MULLARD POLYESTER
COND. 50

SILVER MICA 100
NUTS AND BOLTS. Mixed

length/type
8 B.A. 100
6 B.A. 100
4 B.A. 100
2 B.A. 100

EARPIECES, MAGNETIC
No Plug 6
2.5rnm Plug 4
3-5mm Plug 4

500 MICRO -AMP LEVEL
METERS

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

SOp
SOp
SOp
SOp
SCIp

SOp
SOp

50p
SOp
50p

SOp

SOp
50p

50p
50p
sop
50p

sop
Sop
50p

50p

TRANSISTORS
P.N.P. Untested but mainly

O.K. 50 50p
N.P.N. Untested but mainly

O.K. 50 50p
OCP71 equivalent 5 SOp
Light-sensitive Diodes 10 50p
(These produce up to ImA from light)
BY 127 Rectifiers 4 50p
IN4007 Rectifiers

(1200V peak) 4 SOp
STC 3/4 Rectifiers 6 50p
WIRE

Solid Core. Insulated 100yd 50p
Stranded ditto 50yd Sflp

SOLAR CELLS
Large Selenium 2 SOp
Small 3 50p

(6 cells will power a Micromatic
radio)

CRYSTAL TAPE RECORDER
MIKES I 50p

CRYSTAL EARPIECES
3-5mm Plug 2 50p

TRANSISTORISED Signal
Injector Kit I 50p

TRANSISTORISED Signal
Tracer Kit I 50p

TRANSISTORISED CAR REV.
COUNTER KIT (Needs I mA
meter as indicator) Al 50p

Postage (minimum) per order 15p.

" T.V. ENGINEER."
"So in two years 1 have come from a labourer on a building
site to a T.V. Engineer, with the help of your books."

C'.G., Sheppey.

"SIMPLE, CLEAR AND CONCISE."
"I would like to endorse the feelings of many purchasers that
they are a simple, clear and concise introduction to the study
of electronics."

E.P.Y., London, S.E.9.

"MONEY WELL SPENT."
"I consider this as money well spent. Thank you."

F.A. Burton -on -Trent.
A TECH -PRESS PUBLICATION

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT
MI NI SI IN 1111 IN MI  MS MI  MI IN MI MI III

Y[IIIRSFREEFORPAYS
The New Picture-Book'way of learning

BASICELECTRICITY ( 5 voLs
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD -the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by 'an accurate, cartoon -
type drawing. The books are based on

The series will be of
exceptional value in 111 To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and Please send me WITHOUT OBLIGATION TO PURCHASE, one of thetechnicians in Elec- II above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,tricity, Radio and m in good condition within 7 days or send the following amounts. BASICElectronics. IM ELECTRICITY f450. Cash Price on Down Payment of ii followed by

WHAT READERS SAY
m 4 fortnightly payments of ix each (Total E5). BASIC ELECTRONICS
". £540. Cash Price or Down Payment of ii followed by 5 fortnightly pay-
. ments of ii each (Total £6). This offer applies to UNITED KINGDOM
 ONLY. Overseas customers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY 111 BASIC ELECTRONICS
Prices include Postage and Packing.

Signature
(If under 18 signature required of parent or guardian)

111 NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS
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components
m0000

WHILE much discussion on component avail-
ability prevails on the domestic scene, let us

not overlook some of the problems encountered in
industry. Any visitor who regularly attends the
Components Show at Olympia, organised by the
R.E.C.M.F., will have gazed at the ground floor
area from the gallery and admired the massive dis-
plays put on by large American and British com-
panies. The view this year was not the same. Many
of them were not there.

COMMERCIAL COMBAT
We walked downstairs to the ground floor to find

out from close quarters what the electronic com-
ponents industry is doing, and straight awaS, were
confronted by smaller displays, smaller stands
(perhaps to suit the smaller components) but many of
them. The Goliaths were missing-at least, most of
them! There were several Davids finding out that
exhibitions are big business (to them at any rate!).

It seems that the bigger the Company, the greater
the economies, but are they always in the right
direction? Millions of pounds are spent in commer-
cial combat with sling and stone poised; conse-
quently, the customer who is, let's face it, the reason
for company existence is often almost cast off as a
bore. The customers want the goods and the
suppliers shout that they have the goods, but what
happens in between is anybody's guess.

When you look more closely, the source of trouble
becomes evident-the economic manipulation of hard
cash. Are the priorities in the right quarters? Should
the supplier spend money to sell any item in any
quantity or spend to .produce bigger and better cut-
out polystyrene lettering with complementary timber
and hardboard structures and glossier brochures?

THE MISSING GIANTS
Well, this year's exhibition, extended over all

three halls at Olympia, is a lesson to be learned for
anyone in the business and here is the reason why.

It all began with the Vietnam War-no less. The
U.S.A. has sunk billions of dollars in mortal combat
and in space exploration too. The spin-off of tech-
nology from space work has made in -roads into
electronics applications all over the world. Since the
growth of electronics and associated technology
requires capital investment, it is not surprising to
learn that the electronics recession in America has
spread to other influential countries, while expendi-
ture on space research is reduced.

Consequently, some of the large component manu-
facturers, companies such as Motorola, Texas Instru-
ments, Honeywell, Marconi -Elliott Microelectronics,
Mitsubishi, Muirhead, SGS, were conspicuous by
their absence. These are not all Amercian but it
does indicate that the U.K. and Japan are influenced
by American economics. On the other hand, a large
American Government representation incorporating
several small companies were apparently quiet.

New approach to the Ledex motorised
switch by NSF. Printed circuit board
is tracked by a ratchet operated
rotating contact wheel (above)

CLOSED SHOP
On the home front we see the continued closing

down of departments within the larger organisations
so as to attempt to save on small outgoings. Of
these, the most shattering, is the closure of Elec-
troniques within the American ITT Company, which
absorbed S.T.C. a few years ago. The large white-
washed display stand of ITT was mainly devoted to
a raised platform, on which were paraded at
occasional intervals four luxuriously clad young
ladies covered in ITT components-a lavish display
-with glib commentary selling the advantages of
their components.
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"We have it all!" was not our idea of apologising
for the closure of Electroniques-a fine service in
the past.

NEW LINEAR ICs
The foregoing may appear to be a rather grey

picture of the exhibition, but should not be taken
to imply that the electronics industry is in dire straits.
Far from it! It was refreshing to find a buoyant
mood among many participants, not the least being
the ubiquitous Mullard, who had many new develop-
ments on display aimed for both consumer and
industrial equipment, via trade outlets, of course.

A new range of eight integrated circuits designed
for use in the signal processing stages of colour and
monochrome receivers continues the trend for
miniaturisation. Portable radio set makers can re-
joice in the new integrated circuits, types TEA 690
and TBA 700, for these contain all the active stages
of an a.m./ f.m. receiver with the exception of the
mixer. The TBA 690 will deliver an output of 0.5W,
and the TBA 700, 1W.

Integrated circuit type TBA 750 includes the mixer
and all stages with the exception of the output stage.
It can be used in high performance a.m. or a.m./f.m.
receivers. Low power i.c. audio amplifiers have a

Basic memory module of the Plessey Planar 850
core memory built on three printed circuit boards

ready market for use in television receivers, record
players, tape recorders and radiograms.

Unfortunately, it is quite easy to irrepairably dam-
age these devices by accidently short circuiting the
output. Plessey Microelectronics have successfully
overcome this particular problem with the SL403D
package (younger brother of SL403C) which is pro-
tected against permanent a.c. and d.c. shorts to
ground of its input and output terminals.

LOCK -IN AMPLIFIER
Ever heard of a signal to noise ratio of -100dB?

If you encounter such proportions (and that minus
670

is correct here) and wish to eliminate much of the
noise that drowns that signal, then Brookdeal Elec-
tronics of Bracknell, Berks, may be able to help.
Their new "Lock -in" Amplifier type 401 is claimed
to be capable of recovering the signal from noise
which is 100,000 times greater than that signal.
It's 'frequency range is 1Hz to 50kHz and the ampli-
fier is battery operated.

Amid the problems of supply and demand, it is
good to see that one company at least is interested
in supplying "one -offs". Tape Recorder Spares Ltd.
of London, S.E.I7 market pre -pack components for
audio equipment, including plugs, sockets, drive belts,
fuses, and connecting leads.

Newly introduced by ITT Components Group
Europe is the Super-Permacolour television picture
tube type A 67-150 X. A 26in shadow mask tube
with 110 degreee deflection angle and narrow (29mm
diameter) neck, the new tube is claimed to give a
sharper picture than 90 degree large screen tubes.
The overall length of the tube has been reduced by
approximately 4.3in (11cm) to approximately 17in
(43.1cm). This enables the depth of the receiver
cabinet to be reduced accordingly. Specially
designed for use with the tube are a new toroidal
reflection yoke ITT Type FAS 110-3 and a conver-
gence unit Type FRK 110-3.

Range of thyristors and triacs rated from 0 8A to
640A from Siemens (U.K.) Ltd. The Thyblock
system is a disc shaped thyristor sandwiched between
two aluminium extrusions for cooling

CORE MEMORY
Plessey displayed a large range of components and

equipment extending from optoelectronics to sheet
metal work. A completely new product from the
Memories Division, is the Planar 850 core memory
(see photograph) which meets, in part, the increasing
demand from industry of inexpensive core systems.
This has a capacity of 4,096 18 -bit words and, with
other modules, this can be extended to 32,786 words.

Gresham Lion have brought out a higher density
recording head. The dual gap read -after -write digital
recording head is designed to record 36 separate
tracks on lin tape.

A new integrated circuit incorporates the equiva-
lent of 20 TTL packages in one with 30 connec-
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El-PRE-PAK
FULLY TESTED AND MARKED

AC107
AC 126
ACI27
ACI28
AC176
ACY17
AF239
AF186
AF139
BC 154
BCI71 = BC107
BC172 = BC108
BF194
BF274
BFY50
BSY25
BSY26
BSY27
BSY28
BSY29
BSY95A
0C41
0C44
0C45
0071
0072
0073
0081
008 ID
0083
OC 139
0C140

Lp
0.15
0.13
0.17
0.13
13.2.5
0.15
0.37
0.50
0.37
0-25
0.13
0.13
0.15
0.15
0:20
0.57
0.13
0.13
013
0.13
0.15
013
0.13
0.13
0.13
0.13
0.17
0.13
0.13
0.20
0.13
0.17

0C170
0C171
0C200
0C201
2G301
2G303
BCI 13
2N1302-3
2N1304-5
2N 1306-7
2N 1308-9
2N38I9FET
Power
Transistors
0C20
0C23
0C25
0C26
0C28
0C35
0C36
ADI49
AUTIO
25034
2N3055
Diodes
AAY42
0A95
0A79
0A81
IN9114

ip
0:23
0.23
0.25
0.25
0.13
0.13
0.10
0.20
0.25
0.30
0.35
045

0.50
0.30
0.25
0.25
0.30
0.25
0.37
030
1.25
oas
063

0.10
0.10
0.09
0.09
0.07

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF SOp WITH ORDERS

OVER E4

LIMITED
-`r CLEARANCE LINES

1-10 10-50 50+
SL4030 Audio amp. f.2 11.95 [1.110
IC 709C Linear Opp. amp 50p 40p 35pA.E.I. fully marked and
tested gates 2Sp 22p 20pA.E.I. fully marked and
tested flip-flops 50p 40p 30p0071/72 fully tested
unmarked Sp Sp 4p
Matched sets 1-0C44,
2-0C45 per set 25p 211p ISp
Matched sets OC45's I st
and 2nd IF per set 15p 12p 10pTIC 45 Thyristors-
6 amp 60V Texas 15p ISp 12p

0A47 gold bonded diodes 3p 3p 2p
IW Zener diodes 6.8,
7.5, 24, 27, 30 and 43V Sp 4p 3p
IOW Zener diodes 7:5,
I I, 13, 20 and 100V 2.0p 17p ISp
Micro switches, S/P, C/O. 2.5p 20p 15p
I amp bridge rec. 25V. 25p Up lop
I amp plastic rectifiers. These are voltage,
reversed polarity and other rejects from the
BYI27 range. Ideal for low voltage power units
etc. Price LI per 100.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory. ONLY LI each

post and packing 23p.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.

2 LBS IN WEIGHT FOR LI
Post and packing 2Sp.

NEW TESTED AND GUARANTEED PAKS
B2

4 10 3°1: Mes,,,,s-`3'1131`,1:;!".
50

B79 A IN4007 Sil. Rec. diodes,
1,000 PIV lamp plastic 50p

B81 10 Reed Switches, mixed types
large and small SOD

B99 200 Mixed Capacitors. Postage 13p.
Approx. quantity, counted by
weight

COp

H4 250 Mixed Resistors. Postage 10p. alp
Approx. quantity, counted by
weight

H7 An- Wirewound Resistors. Mixed
types and values. Postage 13p 50p

H8 4 BYI27 Sil. Recs.
1000 PIV. I amp. plastic 50p

H9 2 OCP71 Light Sensitive
Photo Transistor 50p

H12 20 NKTI55/259 Germ. diodes,
brand new stock clearance 50p

H18 10 0071/75 uncoded black glass
type PNP Germ. 50p

H19 10 OC81/8ID uncoded white
glass type PNP Germ. 50p

H28 20 0C200/1/2/3 PNP Silicon
uncoded TO.5 can 50p

H29 20 0A47 gold bonded diodes
coded MCS2 SOp

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE " A " PNP Silicon alloy, metal TO -5 can. 2S300 type, direct replacement for the 0C200/203 range.

TYPE " B " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N370213
and 2N4059/62 range.

TYPE " E " PNP Germanium AF or RF-please state on order. Fully marked and tested.

TYPE "F" NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, I I.

F.E.T. PRICE BREAKTHROUGH ! ! !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excellent
replacement for the 2N38I9.

Data sheet supplied with device.

1-10 30p each, 10-50 25p each, 50+
20p each.

BULK BUYING CORNERTNEW UNMARKED UNTESTED PAKS`

NPN/PNP Silicon Planar Transistors, mixed, un- 566 150 ri7,r,.1":11;isr;'),Ip):'d" 50p
tested, similar to 2N706/6A/8, BSY26-29, BSY95A,
BCY70, etc. L4.2.5 per 500; L5 per 1,000.

Silicon Planar NPN Plastic Transistors, untested,
similar to 2N3707-1 I, etc., L4.25 per 500; LB per
1,000.

Silicon Planar Diodes, DO -7 Glass, similar to
0A200/202, BAY3I-36, L4.50 per 1,000.

NPN/PNP Silicon Planar Transistors, Plastic TO -18,
similar to BCI13/4, BCI53/4, BFI53/160, etc.,
L4.25 per 500; L8 per 1,000.

0C44, 0055 Transistors fully marked and tested,
500 + at 13p each; 1,000 + at 6p each.

0071 Transistors, fully marked and tested, SOO+
at 6p each; 1,000+ at Sp each.

3823E Field effect Transistors. This is the 2N3823
in Plastic Case, 500+ 13p each; 1,000+ 10p each.

1 amp Miniature Plastic Diodes:
IN4001, 500+ 3p each; 1,000+ 3p each.
IN4004, 500+ at Sp each, 1,000+ at 4p each.
IN4006, 500+ at 6p each, 1,000+ at Sp each.
IN4007, 500 + at 8p each, 1,000 I- at 7p each.

883 200 Traallns.
types 1.1

manufacturers'hl
, 11, .

rejectsand 50

Germ.

B84 100 Silicon Diodes DO -7 glass 50p
equiv. to 0A200, 0A202

B86 COI Sil. Diodes sub. min.
IN914 and IN916 types 50p

BBB Crt Sil. Trans. NPN, PNP,
equiv. to 0C200/1,
2N706A, BSY95A, etc.

50p

B60 10 73 Watt,e viltnaegresDiodes
Mixed SOp

H6 An 250mW. Zener Diodes
DO -7 Min. Glass Type 50p

1-110 25 ct,r,,,,a,,,c,tlyt;:eli. watt Zeners. 50p

"" 30 MAT " P" SOP
HIS 30 Top Hat Silicon Rectifiers,

750mA. Mixed volts 501:1

HI6 8 Experimenters' Pak of
Integrated Circuits. Data 50P
supplied

H2O 20 BY126/7 Type Silicon 50pRectifiers, I amp plastic.
Mixed volts.

Make a Rev. Counter for your Car. The
' TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a
linear and accurate rev.
counter for any car.

4

1 each

IFREE CATALOGUE AND LISTSfor:-
ZENER DIODES

TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS

& SUBSTITUTION CHART

r MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL.

P.O. RELAYS 8 FOR
Various Contacts and Coil
Resistances, No individual S1selection. Post & Packing 25p

111

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI -PRE -MK LTD TELEPHONE?

A, 222
SOU THEND

224 WEST R(0702)
46344OAD,

WESTCLIFF ON SEA, ESSEX
T
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SPECIAL PURCHASE !
BRAND NEW FM MULTIPLEX STEREO DECODER
UNPIN. Manufactured by PHILIPS. Size 2' x

1'. All transistor 24V. at 6mA. Supplied pre -
aligned with lull circuit diagram and connection
detail.. £4 each. Post free.

FEW ONLY -LEAK MK I TRANSCRIPTION PICK-
UP ARYL Using the world famous gimbal pivot
system. Complete but less pick-up head. 12.50.
P. & P. 20p.

INPUT MATCHING TRANSFORMER. Beautifully
made In heavy Mu -metal cylindrical case for mini-
mum hum pick-up. Size 11' high x 15" dia. Ratio
130: 1 approx. Especially suitable for matching
dynamic or ribbon mikes or pick-up from low to
high Impedance or vice versa. 75p each. Post Free.
BLACK ANODISED 16g. ALUMINIUM HEAT
SINKS. For T03, complete with mica's and bushes.
Size x 3' approx. 25p pair. P. & P. 5p.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. L'eee
14 transistors including Silicon Transistors in the first
five gages on each channel resulting In even lower noise
level with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speaker. from 5 to 15 ohms. Compact design,
all parts supplied Including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple atep by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
5 dune. Frequency response 3dB 12-30,000Hz.
Sensitivity better than 80mVinto 1M 0. Full power band-
width ± 3dB 12-15,000Hz. Bass boost approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 33V at 1.0 amp.
Overall Ike -12" wide . 8" deep 25" high.
Fully detailed 7 -page construction manual and parte list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 210-50 P. & P. 15p.

POWER PACK KIT, 33 P. & P. 30p.
CABINET, SS P. & P. 30p.

(Poet Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
112050. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. suite, radio, twin record
decks, rte.) and wilt then provide 'nixing and fading
facilities for medium powered Hi-Fi Discotheque use, etc:

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first IF. stage (10.7 Me/s output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre -aligned. Size Skin H. x

W. x Skin D. For 6V D.C. if
2.8mA. A.M. Gang fitted with trim -
mere which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 2245 post free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
8 x6 x Ain. FIVE for 50y. P.& P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from bin. to approx. 22j in. Maximum
diameter lin. 25p each. I'. & P. 5p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0.5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. Size 3inL v 31inW x 3inD. Price 11.75.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. Up. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 21111. P. & P. 30p.
Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
83p. P. & P. 13p.

SPECIAL OFFER!!
HI -F1 LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
x 10jin wide x 55' deep. Fitted with E.M.1.

Ceramic Magnet I3in x 8in base unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, A or 15 ohm impedance.

Our Price E8.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

MO. Carr. 60p.
Also available in 8 ohm with EMI 13in x Bin. bass
speaker with parasitic tweeter. 2450. Carr. 65p.

LOUDSPEAKER BARGAINS
3in 4 ohm 50p. P. & P. 13p. Sin 3 ohm 80p, P. & P. 13p.
7 X 4in 3 ohm 11.06, P. & P. 20p. 10 x bin 3 or 15 ohn
21.90, P. & P. 30p. E.M.I. 8 x 5in 3 ohm with high flux
magnet an, P. & P. 20p. E.M.I. 13) x Bin 3 ohm with
high flux ceramic magnet 143.10 (15 ohm 12251. P. & P.
30p. E.M.I. 13 X Sin, 3 or 8 or 15 ohm with two inbuilt
tweeters and crossover network 14-20. P. & P. 30p. E.M.I.
13' x 8' twin cone (parastatic tweeter) 8 ohm 12-25.
P. & P. 30p.
BRAND NEW. 12in 13w HID Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Rifles ceramic ferrobar magnet assembly 25-50.
Guitar models: 23w 211150. 33w 18-50. P. & P. 98p each.

E.M.I. akin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 13 ohm 98p each.
P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 13 ohm, 12.20. P. & P. 30p.
35 ohm SPEAKERS 3'. ONLY 88p. P. a P. 13p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £175 yd., our price 769 yd.
length. P..0 P. 15p (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo fin Jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 42 95. I'. & P. 151).

SINGLE HEADPHONE. With aluminium headband.
A p pros. 200 ohm. 25p. P. & P. 8p.
CRYSTAL MIKES. 11 igh imp. for desk or Muni use.
High sensitivity, 93p. I'. & P. 81,
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 11.05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response I5Hz-25KHz.
Gain 26dB. Solid encapsulation size 15
Brand new - complete with instructions. Price
86p. P. & P. 13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mot. t 'o stylus and cartridge
for LP/78, ONLY II. I'. & P. Hp.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Sin 7in. w. v 3 il. z 6 h. Ready built and tested.
PRICE 22.75. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 24.58. P. & P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK II

Uncut motor board size 141 12in., clearance tin. below,
51in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP25). Sloe 18x 15 x 81n. PRICE £398. P. & P. 50p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both murk and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcement!
to follow each other.
Fully shrouded section wound output transformer to
match 3-130 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELE40, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet lIp (Free with
parts). All parts sold separately. ONLY 57.97. P. & P. 53p.
Also available ready built and tested complete with std.
input sockets, 1997. P. & P. 55p.

BRAND NEW TRANSISTOR BARGAINS. GET 13
(Matched pair) 75p; V15,10p, 50p; 0271 25P; 0076 30p;
AF117 18p; 20339 (NPN) 15p.
Set of ?dullard 6 transistors 0044, 2-0043, AC128D,
matched pair AC128 1115; ORP12 Cadmium Sulphide
Cell 53p. All post free.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER!
Beautifully made all -wooden construction cabinet
with medium walnut finish front, gold anodised
expanded aluminium grille and dark sides. Approx.
size overall 111' high ... 5' deep x 131' wide at base.
Easily removable baffle cat out for 8" speaker. Fibre
board back. Could accommodate amplifier or radio
together with speaker. An expensively made cabinet
at a give-away price.
LIMITED NUMBER ONLY 21.38 Post Free.

DE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fully
isolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible bum.
Valve line up: -2 a

ECL86 Triode Pentodes.
1 . EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 3001nly for full peak output of 4 watts per channel
(8 watts mono), Into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size I lin. w x 4in. x.
Overall height including valves 51n. Ready built and
tested to a high standard. Price 2842. P. & P. 45p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C1091.121 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 16.97. Carr. 50p.
With stereo cartridge 17:97. Carr. 50p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. £575 complete. P. & P. 50p.
LATEST GARRARD MODELS. All types available 1025,
2025. SP25. 3000, AT60, etc. S.A.E. for Latest Prices!
PLINTH UNITS cut out for Garrard Models 1023, 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and SP23. OUR PRICE 1.5.75 complete. P. & P. 50p.

LATEST ACOS GP91/18C with
Uo stylus for I.P/EP/78. Universal mounting bracket.
£1 50. P. & P. 8u.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
I/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
12.50. P. & P. 10p. Also available fitted with twin
Diamond TiO stylus for Stereo LP. SS P. & P. 10p.
LATEST RONETTE T/0 Stereo Compatible Cartridge for
EP/LP/Stereo/78. SIM P. ,k P. 10p.
LATEST ROSETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
41.50. P. a P. 101i.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II

Designed for IliFi reproduc-
tion of records. A.C. Mains
operation. Ready built on
!dated heavy gauge metal
chassis, size 71in w.:0 4in. d.
4fin. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy

0 duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 45 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 54.75. P. & P. 35p.

HSL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and ad vanced
circuitry. Complete set of parts, etc. 13.98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super a uality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 7in. wide z. Sin. deep x
bin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

BAR GAI
OUR RON

PRICE
CK BOTTOM E2.7; P.

35p
& P.

HANDBOOK 'OF TRANSISTOR EQUIVALENTS
--AND SUBSTITUTES

A must for servicemen and home constructors. 1971
edition including niany 1000's of British, U.S.A.,
European and Japanese transistors. ONLY 40p. Poet 5p.

Open 9-5.30 Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)
to Saturday

PLEASE NOTE: P. & P. CHARGESEarly closing Wed. 1 p.m. 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 0I-540 3985 QUOTED APPLY TO U.K. ONLY.A few minutes from South If untledon

CHARGED EXTRA.
Tube Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES P. & P. ON OVERSEAS ORDERS

672
Prziciic:11 Elet:t ronics August 1971



k.

Lions in a d.i.l. encapsulation. It reduces the number
of soldered connections considerably from up to
about 280 so adding to time saving and reliability.
This MOS-LSI device was developed by Integrated
Photomatrix Ltd., of Dorchester for a digital
panel meter for Evershed and Vignoles.

The behaviour of TTL and DTL in response to
random noise spikes is known to cause quite a
few headaches to troubleshooters. A new instru-
ment will help by detecting spikes that an oscillo-
scope may miss. It is a pencil -size probe produced
by Birch-Stolec of Hastings to indicate any opera-
tion (I or 0) by means of a lamp.

FOR THE MOTORIST
Of particular interest to motorists is the flexible

printed circuit aerial that can be fitted around the
periphery of the rear window for a car radio. Screen-
ing problems are thus avoided and accessibility from
outside vandalism is nil (provided doors and win-
dows are locked). MB Metals of Portslade, Sussex,
developed the aerial while engaged on producing
complete printed circuit type harnesses for cars and
aircraft.

While on the subject of cars, piezo-electric ignition
is on the way. Although not yet available, advanced
work by a Japanese company, Murata Manufactur-

ing, expects to provide this off -shoot from its low
cost ceramic ignition systems for lighters and gas
cooker ignitors.

Crompton Parkinson have produced a "zinc -air"
primary cell capable of up to eight times the out-
put of conventional cells, and is smaller and lighter
in weight. This is believed to be the first commercial
one of its kind and should be a breakthrough for
electric cars.

THYRISTOR SUPPRESSORS
Demonstration of this new range of interference

suppressors puts Birch-Stolec among the progressive
British companies.

The suppressors have been designed to meet
requirements of the latest technological developments
covering thyristor and triac suppression and equip-
ment used in computers, data logging instruments and
communications. They combine three facilities-the
elimination of discrete inductors and capacitors, the
absorption of unwanted interference power and the
use of suppressor rather than filter techniques.

Birch-Stolec have also set up a new printed circuit
division for custom design of flat flexible cables and
cards.

One might be forgiven for thinking that a physio-
logical stimulator was intended .as a "wakey-wakey"
alarm, but it is intended to be a serious scientific
instrument for medical research teams. It emits
pulses in sequences, set up by the controls, either
in continuous mode or in gated trains. The stimu-
lator is expected to assist neurologists in particular,
but can also be used in biological research of broader
base. Farnell Instruments of Wetherby, Yorks, are
responsible for this equipment.

Magnetron type YJI371 developed by Mulford
for use in microwave cookers (above)

MB Metals Ltd. are developing flexible printed
wiring harnesses for cars and aircraft. This one
(left) is for a helicopter and shows the wiring it
replaces (top left)
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A commercial development from experimental
work at R.A.E. Farnborough is the high speed tele-
vision camera and video tape recorder which pro-
vides an exposure time of 10-4 second while running
at a picture rate of 100 per second. The result is
that immediate playback either in slow motion or
with stop action is obtained. The equipment is being
manufactured by- Aston Electronic Developments
Ltd., Pirbright, Surrey.

DISCRETE COMPONENTS
For engineers and designers with appetites for small

and simple switching solutions, N.S.F. of Keighley,
Yorkshire, introduce the Ledex "sandwich stepper".
This is a new 1 -pole, 12 -position stepping switch so-
called because of its unusual rectangular design built
on a layer of printed circuit board.

It comprises a 12 -position circuit wafer together
with a restoration or zero reset wafer control system.
These, with a complete solenoid drive assembly are
sandwiched between two printed circuit boards. The
entire unit is only fin thick.

Contact breaking current rating is 120mA at 120V
a.c. and 500mA at 28V d.c. (resistive). Current
carrying capacity is 2 amperes. The stepping speed
(intermittent) is 60 per second.

Vitramon Europe displayed their established range
of porcelain and ceramic dielectric capacitors.
Among the new exhibits were miniature axial leaded
ceramic capacitors 10pF to 100,000pF designed for
computer application and an extended range of
ceramic chip capacitors for hybrid microcircuit use.

An economical and robust magnetron for use in
microwave cooking is the Mullard Y.I1371 (see photo-
graph). It requires a heater voltage only when start-
ing and subsequently operates at the low anode
voltage of 3.6kV, ensuring a long life and low
operational cost.

Wire strippers are common place for p.v.c. cover-
ing, but these are hardly suitable for fine enamel
coverings. Gardners Transformers Ltd., of Christ-
church, Hampshire, have introduced an IGWES

One of the new u.h.f. amplifier modules by
Mulford compared with a 50 pence piece (above)

Physiological stimulator by Farnell Instruments
(top right)

Supplementary Parts Kit (Ref. No. I) for the
Multicore Solderability test machine. This kit
is used to determine solderability with short leads
down to 1.2mm from the component body (right)

(Inert Gas Wire Enamel Stripper) for enamelled
copper wires. The wire is heated in a nitrogen atmos-
phere to decompose the insulation. As the wire is
withdrawn it is cooled by a nitrogen flow which
prevents oxidisation.

A novel innovation from A. F. Bulgin & Co. of
Barking, is their fused crocodile clip CR50 which is
designed to protect test meters against false operat-
ing conditions, faults, and shorts during fault finding
procedures. It is available in clip or probe form.

STANDARD COMPONENT
SPECIFICATIONS

The work of the British Standards Institution cul-
minates in an enormous amount of paper work. So
much so that one wonders how anyone can find
anything. All due credit therefore to BSI for setting
up the BS 9000 Scheme for Electronic Parts of
Assessed Quality. It is not possible here to go into
any detail on the scheme, but briefly the aim is to
standardise on manufacturing and usage specifica-
tions for electronic components.

Specifications appropriate in the past to the Minis-
try of Defence, Post Office, and C.E.G.B. are being
incorporated in the scheme, which will provide for
a universal test procedure for quality control. Over
100 British manufacturers, test centres, and stockists
have already applied for approval under the scheme.

!4 0110 0
- IP)
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Super 1012

High fidelity Monolithic Integrated Circuit Amplifier
Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the

IC.10. Now we are delighted to be able to
introduce its successor the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:
1. H ig her power.

2. Fewer external components.
3. Lower quiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.

No other heat sink needed.
6. Full output into 3, 4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circuit.

Output power 6 watts R MS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz
1 dB.

Total Harmonic Distortion Less than
1% (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.
Power Gain 90dB (1,000,000,000 times)

after feedback.
Supply Voltage 6 to 28 volts (Sinclair

PZ-5 or PZ-6 power supplies ideal).
Size 22 x 45 x 28 mm including pins and

heat sink.
Input Impedance 250 Kohms nominal.
Quiescent current 8mA at 28 volts.
Price: including FREE printed circuit board

for mounting. £2.98 Post free

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project 60 range
such as the Stereo 60 and A.F.U. may be
added.The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
IC.12 ideal for battery operation.

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St Ives (048 06) 4311 sinilair
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Sinclair Project 60

the world's most advanced high fidelity modules
Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60. it is possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment. no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Cost of Units
A Simple battery Z.30

record player
B Mains powered record Z.30, PZ.5

player

Crystal P.U.. 12V battery £4.48
volume control
Crystal or ceramic P.U. £9.45
volume control etc.

C 20+20 W. R.M.S. stereo 2 x 2.30s, Stereo 60,
amplifier for most needs PZ.5

Crystal, ceramic or mag.
P.U., most dynamic
speakers. F.M. tuner etc.

£23.90

D 20+20 W. R.M.S. stereo 2 x 2.30s, Stereo 60,
amplifier with high PZ.6
performance spkrs.

High quality ceramic or £26.90
magnetic P.U.. F.M. Tuner.
Tape Deck, etc.

E 40+40W. H.M.S. de- 2 x Z.50s, Stereo 60
luxe stereo amplifier P2.8, mains trsfrmr

As for D £34.88

F Outdoor P.A. system 2.50 Mic., up to 4 P.A. speakers £5.48
controls, etc.

G Indoor P.A. Z.60, PZ.8, mains
transformer

Mic., guitar, speakers, etc., £19.43
controls

H High pass and low pass A.F.U.
filters

C. D or E £5.98

J Radio Stereo F.M. Tuner C. D or E £25.00

circuitry that is far in advance of any other
manufacturer in the world. Thus it is

extraordinarily easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet. motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project 60 is the bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

Sinclair Radionics Ltd., London Road. St. Ives,
Huntingdonshire PE17 4HJ.
Tel: St. Ives (048 06) 4311
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Sinclair Project 60
Z.30 & Z.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will depend on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M S. ii.to 3 ohms using 30 volts.
Z.50 40 watts R.M S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms. using 50 volts.
Frequency response: 30 to 300 000 Hz ±1dB.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB un-
weighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size 31 x 21 x in.
Z.30
Built tested and guaranteed with circuits and
instructions manual £4.48
Z.50
Built. tested and guaranteed with circuits and
instructions manual. £5.48

Power Supply Units

Designed specially for use with the Project
60 system of your choice.
Illustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essential.
PZ-5 30 volts unstabihsed f4.98
PZ-8 35 volts stabilised 07.98
PZ-B 45 volts stabilised
(less mains transformer) 07.98
PZ-8 mains transformer £5.98

Guarantee
If within 3 months of purchasing Project '60
modules directly from us. you are dissatisfied with
them, we will refund your money at once. Each
module is guaranteed to work pe fectly and should
any defect arse in normal use we will service it ar
once and without any cost to you whatsoever
provided that it is returned to us within 2 years of the
purchase date. There will be a small charge for
service thereafter. No charge for postage by
surface mad. Arr-mail charged at cost.

Stereo 60
pre-amp/control unit

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation is
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio -up to 3mV. Meg. p.u.
3mV: correct to R.I.A.A.curve± 1d8:20 to 25,000 Hz.
Ceramic p.u.-up to 3mV: Aux -up to 3mV.
Output :250mV
Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.
Tone controls: TREBLE + 15 to -15dB at
10KHz: BASS + 15 to-15dB at 100Hz.
Front panel: brushed aluminium with black knobs
and controls.
Size: 8* x 11zx 4 ins.

Built, tested
and guaranteed. £9.98

Active Filter Unit

r ,

For use between Stereo 60 unit and two Z.30s
or Z.50s, and is easily mounted. It is unique in
that the cut-off frequencies are continu-
ously variable. and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The A.F.U. is
suitable for use with any other amplifier system.
Two stages of filtering are incorporated -
rumble (high pass) and scratch (low pass).
Supply voltage - 15 to 35V. Current - 3mA.
H.F. cut-off (-3dB) variable from 28k Hz to
5kHz. L.F cut-off (-3dB) variable from 25Hz
to 100Hz. Distortion at 1 kHz (35V. supply)
0.02% at rated output.
Built. tested
and guaranteed £5.98

Stereo FM Tuner

first in the world to use the
phase lock loop principle
Before production of this tuner. the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time, the principle has been
applied to an FM tuner with fantastically good
results. Other original features include varicap
diode tuning. printed circuit coils. an I.C. in the
specially designed stereo decoder and squelch
circuit for silent tuning between stations.
Sensitivity is such that good reception be-
comes possible in difficult areas. Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aerial. In terms of a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:
Number of transistors: 16 plus 20 in I.C.
Tuning range: 87.5 to 108 MHz
Capture ratio:1.5dB
Sensitivity: 2µV for 30dB quieting: 7AV for full

limiting.
Squelch level: 20µV.
A. F.C. range : ±200 KHz
Signal to noise ratio: >65dB
Audio frequency response: 10Hz -15KHz

(±1dB)
Total harmonic distortion: 0.15% for 30%

modulation
Stereo decoder operating level:2AV
Pilot tone suppression: 30dB
Cross talk : 40dB
I. F. frequency: 10.7 MHz
Output voltage: 2 x 150mV R.M.S.
Aerial Impedance: 75 Ohms
Indicators: Mains on: Stereo on; tuning indicator
Operating voltage: 25-30 VDC
Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON RO

Please send

for which I enclose cash/cheque/money order.

AD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

PE8
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SP25 Mk III SPECIAL!
Garrard SP25 Mk. Ili
Single Record Player. Fitted
Goldring 0850 or ATM{
Magnetic Stereo Cartridge an
available Complete in Teak
Plinth with Rigid Perspex
Cover.
Total list Price or er g29.
PREMIER Ei9.90
PRICE

P. h P. 5011

TAPE CASSETTES

C60 (2n.) 37p Vco'r5

C90 (L.) 62p nr,
CI20 (L2,?,.) 87p V%
P. & P. 51)

All cassettes can be supplied with library cases
at 3p extra each.

PREMIER QUALITY MICROPHONES
Precision made, beautifully ,le.igned and offering
reliability at a, reasonable price.

IIK047

MICC54

FAROE MK047 MINIATURE DYNAMIC
Frequency response 60.13,000Hz Impedance 30k
(-39c1B). Can be used with stand, hand held or around
neck. Die cast body satin chrome finish. Features
removable windscreen. Complete with 8ft cable, stand
adaptor and Lavalier cord.
PREMIER PRICE 2697. P. & P. 20p.

FAXON MIL045 3 -WAY DYNAMIC
Frequency response 60-12,000Ha. High impedance.
Complete with Oft cable, table stand and Leveller cord.
PREMIER PRICE 8287. P. & P. 20p.

EAMON MUM DYNAMIC
Frequency response 60-12,000Hz. Impedance 30k 0
(-60dB) and 100 ohms (-71dB). On/off switch.
Complete with 20ft cable and stand adaptor. PREMIER
PRICE 38-97. P. h P. 20p.

E.M.I. I3x 8in. HI-FI SPEAKERS
Fitted two 21in tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10W. Brand
new.

E3.47 P. & 1'. 40p

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.

LP3 3' 260' P.V.C. 289
TTII 3' 450' POLYESTER 37p
DT8 31' 600' POLYESTER 57p
SP5 5' 600' P.V.C. 42p
LPS 5' 900' P.V.C. 50p
DT6 5' 1200' POLYESTER 75p

TAPE SPOOLS 3' 50, 5', 51', 7' 9y.

DT6 51' 1800' POLYESTER 81 12
TT6 51" 2400' POLYESTER 81.87
SP7 7' 1200' P.V.C. 62p
LP7 7' 1800' ACETATE 75p
DT7 7' 2400' POLYESTER 5126
TT7 7' 3000' POLYESTER 5260

Post and Packing 3' bp, 5', 31' Op. 7 lop. (3 reels and over Poet

METER BARGAINS
MODEL OT800 MULTIMETER

precision made pocket sized test meter,
i.leally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges-D.C. voltages: 10, 00, 230,
1.0001' 11,000 0.P.V.). A.C. voltages:
10, 50,230, 1,000V (1,000.0.P.V.). D.C.
Iirrent: 1mA, 100mA. Resistance:
0.150 kohnis. Decibels: -10 to +22dB (at
a.e. 10V range).

22.47. P. & P. 171..

MULTIMETER 20,000 O.P.Y. MULTI -
METER
Features large easy -to -read meter, wide
choice of ranges. With test leads, batteries
and manual. Size: 41in x 31In x Iln.
Ranges: D.C. voltages: 0-5-25-50-250-
300-9,500v. A.C. voltages: 0-10-30-100-
300-1,000v. D.C. current: 0-50µA-
2.5n1A-230mA. Resistance: 0-6,000 ohms,
0-6 meg ohms (300 ohms and 30 Kohms

at centre scale) Capacity: 10 001 to .001111, 'OOluf to Inf.
Decibels:- 90 to +22,1B.

14.90. P. & P. 17p.

MODEL OT620 MULTITESTER
Ranges: D.C. voltages: 0, 5, 23, 100,
300/1,000V (20,000 ohms/VI.A.C.
voltages: 0, 5, 25. 100, 300, 1,000V
(10,000 ohms/VI . D.C. current: 0,
50µA, OtnA, 6mA, 30mA, 300mA. Resis-
tance: 0, 660, 600k0. 6M0, 60M0.
Decibels: -20 to +62dB in 5 ranges.

35.62. P. h P. 17p.

PREMIER RADIO TOTTENHAM COURT RD

10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451

ET:1,.1

** OPPORTUNITY KNOCKS **
SAVE i E E L's

Low coat guaranteed full spec. components
from leading manufacturers

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket

OSMABET LTD.
We make transfornierq aniongst other thing.

MAINS TRANSFORMERS
Prim. 200/240V a.c. TXII, 423-0-425V, 500 niA,
6.31' OA CT, 0-5-6.3V, 3A, 11275: TX I,

1-24 25-99 100 + and 4 element grid reflectors. 423-0-423V, 2301nA, 6-3V 4A CT. 0-3-6.3V, 3A, 87.50;
7400, 10, 30 -Gates lip see special

offer I.oft 31ounting Arrays, 7 element, .15 -;
TX2, 250-0-250V, 150mA; 6-3V 48 CT, 0-5-6-3V, 3.0,
PA -06: TX.., 300-0-300V, 12oniA, 6.3V 2A CT, 6-3V,

7401, 02, 03, 04, 20, 30, 11 element. 52 6; 14 element, 60,-; 18 element, 70 -. 2A, 6-3V, IA, 24.05; TX8, 230-0-230V, 65mA, 6.3V,
40, 50. 51, 53, 54, Wall Mounting with ('ranked Arm 7 1.5A. 82-10; MT], 200V, 30inA, 6.3V, IA, 21-20; MT2,
60 -Gates 21 p lap I0P

7413, 70, 72 -Dual
element. 65 -; 11 element, 75,-' 14 element, 82 6:
18 element, 90 -. Chimney' Mounting Arras.

230V, 45mA, 6-31. 1.3A, 81.50; MT2A, 230V, 60mA,
03V, 2A, 21-95; 51T3 Primo. 110/240V, Bee. 230%',

Schmitt and Single Complete, 7 element, 80 -; II element, 87,6; 14 100mA, 6.3V, 2A, 22-25.
F/F's 33p 3Ip lip element, 95,-: 18 element, 105 -. Complete assembly AUTO TRANSFORMERS

7442, 14I-BCD/DEC instructions with every aerial. Loss LONS to- 30 to 4kVA, up to 10k1A to order.
Decode and Driver 86p 76p 65p axial Cable. I 8 yd. King Telehoosters- MULTIVOLT TRANSFORMERS

7446, 47-30V and ISV Labgear U.H.F. Boosters from 75 -, Belling Lee Prim. 200/240V a.c. OMT4/1. One tapped see, ti -90-3:: -
BCD/7 Seg. Dec. Dr. L1.40 LI .30 LI-20 " Concord " all Band V.H.F. U.H.F. mains 40-60V giving 5 10 13 20 23 30 40 45-55 60, 10 0

7473, 74, 76 -Dual F/F's 42p 38p 35p operated pre -amp 87.10.0. State clearly channel 10, 20-0-20; 30-0-30V a.c., 1A, 12-26: 051T4/2 ditto,
7480. 83 -Adders 86p 76p 65p number required on all orders. p.p. Aerials 0 ... 2A, UV; OMT5/I one tapped see, 40 -50 -60 -80 -90-
7475 -Quad Latch 45p 430 41p Accessories 3 -. C.W.O. or C.O.D. 100-110V ace., IA, MO. Duo 12V 4A -12V 4.4 8380;
7481-16bit Memory (1.33 LI.2.3 LI-II Duo 0-10-20-25V 2A -0-10-20-23V 2A 18-80.
7482 -Binary Adder 41.28 LI-18 98p LOW VOLTAGE TRANSFORMERS
7486-Excl. or Gate 78p 68p 5119
7490, 92, 93, 94, 95,-- .BBC  ITV  FM AERIALS Prim. 200/240V a.c., 6.3V, 1-5A, 85p; 3A. 11-18; 6A VT,

81-30: 12V, 1.5A, 81-13: 3A CT, 81-80; GA CT, 82.70:
Cntrs. and Rgstrs. 86p 76p 65p 11.11.0. (Band I). Loft. 25 -. 18V, IA CT, 81-80: 24V, 45:1 CT, 21-80: 3A CT

74121-Monostable 86p 76p 65p Wall S I), 32 6. "H" array, 60 -. /210: 5A, 23.75: 88. 88; 12A. 19; 40V, 3A CT, 23-45.
74122-Retriggerable

Mono LIDS [1.30 LI-28
11 I.T.V. (Band 3). 5 element

loft array, 45,-. 7 element, 55 -.
MIDGET RECTIFIER TRANSFORMERS
For VW rect., size 11 x 2 x Ills, Prim. 200/240V ace.
output, PPTI 9-0-9V, 0.3A, PPT2 12-0-12V, 0 25A,74123 -Dual Retrig.

Mono /2-30 L2.20 L2.10
7445, 145-30V and 151

.
Wall mounting 5 element, 65 -.
Combined BBC ITV loft 1 + 5.

r. 55 -. 1 + 7, et B. Wall mounting
PPT3 20-0-20V, 0.15A, 21.20 each; ditto, size 2 x 21
X If In MT VI 9-0-9V, IA, 98p; MTV2 12-0 12V, 15,

13OrnA BCD/DEC. Driv. el .78 LI -68 CI .59
74190, 191 -Reversible

Cntrs. 83.30 (300 82.110

1 + 5, 776. Chimney mounting
1 + 5, 90,'-. Pre -amps from 75 -.

MTV3 20-0-20V, 0.73A, 21-20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. lapped 3-7.5-13 ohms, A -A 6660. 30W

'SPECIAL OFFER -7400, 10, 30 25+ all one price
lip
'Mix Devices for quantity price

---;''

Combined BBCI ITV
BBC"! Aerials. I + 5 + 9,

1411,-.11004--.5 vett'lrenlolf.t+o7n1.

(KT66, etc.). 11415: 50W, 3k0, A -A. ISM 100W,
3k 0 , A -A, EL34 (KT88, etc.). 21140 with and to 400W.
LOUDSPEAKERS, HI -PI, PA., GUITAR, ETC.

'Free 74N wall chart with every TTL order ---- New boxed famous makes, 25W, S5-80; 32W 117.20;
OP.Amps-709/741-8 50W, 2845; 60W, 21140: 100W, 119.90; E.M.I.

and 14 Lead Dil and TO5 Slp 45p 40p F.M. Radio Loft 5,D, 19,6. " H ", 38 6. 3 element 131 x 81n, 10W, 3, 8 and 15 ohms, 2E25; fitted two
Dual Op's-7090N,

7410N, 747N 1110 LI .20 99p
Free report on audio amp design using OP amps
with every OP amp order over LI. 50 report
alone 15p inc. P. & P.
IN 4148/914/916 -Diodes 4p 3p 1.5p

array, 57 6. Standard co -axial cable, 1 - yd. Coax
plugs, 18. Outlet boxes, 6,-, DMIexer crossover
boxes, 17,6. p.p. Aerials, 8,-; accessories, 3:-.
C.W.O. or C.O.D. (min. C.O.D. charge 3;6.) 1 - for
fully IlluStrated Lists.

tweeter 111.Fi, 3, 8 and 15 ohms, 14: Horn tweeters
6kHe, 8 or 13 ohms, 10W. 11-50; 51n' 90p,2-

l i1 n, 81.10, sin, 11.76, 10in, 21.95, 7 x 41n, 11-25,O

8 x 51n, 21.35, 10 x Gin, 8140. 3, 8 or 13 ohms.
MATCHING AUTO SPEAKER TRANSFORMER
Match speaker impedance to amplifier Iron, 3 to 8 or

BC107/108/109/182/183/ 15 ohms, step up or down 10W, 76p.
184-G.P. NPN's I I p 10p 9p CALLERS WELCOMED 16V LT FLUORESCENT LIGHTING

8C212/213/214-PNP Complete 8 watt 12 in fitting with tube, 23.75; 12V
comps. 15p 14p 13p

TIS43-Uniainction 40p 38p 37p
OPEN ALL DAY SATURDAY inverter for 20 watt tube, 25.75.

Terms: C.W.O. 509 min. ord. P. & P. 10p U.K.
25p Europe. 60p 0 . Delivery subject to K . V.A. ELECTRONICS (Dept. P.E.) eCniZhnetnteCoilCra:tyo,r;Err ra,ick:.a(1.117Sitbhoaraldl,aoiutona,

Instructions,rindstock. Overseas orders welcome. 40-41 Monarch Parade an. Carriage extra all order'
ELMTEX LTD. (COMPONENTS DIV.) London Road, Mitcham, Surrey S.A.E. INQUIRIES -LISTS, MAIL ORDER ONLY83 HIGH STREET, DUNMOW, ESSEX

Tel.: Great Dunmow 2202
01-648 4884 46 Kenilworth Road, Edgware, Middx. HAS SYG

Tel. 01-958 9314

678
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AC 107
AC I 13
AC115
ACI25
ACI26
AC 127
AC 128
AC141 K
AC 142K
ACI51
ACI54
AC 155
ACI56
AC 157
AC 165
ACI66
ACI67
AC168
AC 169
ACI76
AC 177
AC187
AC 188
ACY 17
ACY 18
ACY 1 9
ACY20
ACY21
ACY22
ACY27
ACY28
ACY29
A CY30
ACY3I
ACY34
ACY35
ACY36
ACY40
AC Y41
ACY44
AD140
AD142
AD149
ADI61
ADI62
AD161/
I62(MP)
ADT140
ADZ 11
ADZ 12
AF114

BRAND
15p AF I 15
10p AF116
139' AF 1 17
17p ,AFI 18
17p AF124
17p' AF125
17p, AFI 26
17p' AF I 27
17p AF139
ISp AFI78
15p, AF179
17p AF 180
17p IAF191
17p AF186
17p AF239
179 AFZI I
2.09; AFZI2
20p AL102
14p AL103
2.3p ASY26
10p AS Y27
30p ASY28
30p AS Y29
2Sp' ASY50
20p AS Y5I
22p ASY52
20p ASY54
2.0p1ASY55
19p ASY56
111p ASY57
19p1A5Y58
309 ASY58
2.5p ASZ21
25p BC107
lip BC108
lip BC109
30p BC 113
15p BC I 14
lip BCII5
3591BC1I6
40p BC 17
40p BC1I8
43p BC I 19
35p IBC 125
35p BC126

BCI32
63p BC 1 34
50p BC' 35

L2 BC136
L2-10 BC137

17p BC139

NEW FULLY GUARANTEED DEVICES
17p BC 1 40
17p BC! 41
17p BC142
30p BC143
lip BC145
20p1 BCI47
2.0p. BC 148
20p BCI49
33p BCISO
SOp BC151
50p BCI52
50p BC153
50p BC 154
45p BC157
37p BC158
37p BC159
45p BC167
isp, BCI68
85p BC169
23p BC170
30p BC171
15p BC172
25p BC173
ISp' BC 174
23p BCI75
15p' BC177
15p BCI78
25p BC 179
25p BC180
25p BC181
25p' BCI82
25p, BC! 82L
40p BC183
10p, BC! 83L
10p! BC 184
Ilp,BC184L
1.5p BC186
30p BC187
309 BC207
35p1BC209
35p BC209
2.5p1BC2 1 2L
4Sp BC213L
35p BC213L
35p BC2 I 4L
15p' BC225
309 BC226
30p1 BC317
30p BC3 1 8
35p BC319
45p' BCY30

35p BCY31
35p BCY32
4Sp BCY33
40p' BCY34
4Sp BC Y70
17p1BCY7 1
12p BCY72
17p BCZ 1 I

17p BDI 21
2.0p BD123
17p BD 1 24
27p BD131
30p BD132
209 BDY20
17p BF115
20p BF 1 17
13p BF 118
13p BF119
13p BF 152
12p BF153
13p BF154
13p BF 157
13p BF158
139 BF 159
22p BFI60
17p 89162
17p BF 1 63
17p BF I 64
lOp BFI65
lip BFI67

Op BF I 73
Op BF176
Op BF177
Op BF 1 78
3p BFI79
3p BF 1 80

27p BF I81
2.7p BF182
Ilp BF183

Ilp BF185
Ilp BFI88
Ilp BF194
Ilp ElF195
12p BF196
25p BFI97
35p BF200
12p BF222
12p BF257
12p BF270
20o BF271

110009000 SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units, Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STN 18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 (9, I ,000 615
TYPE STPI 8. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and 13C186-7. Also used as
complementary to the above npn type device type
STN18.

Price: 500 (9, 1,000 615
TYPE STNL. Silicon Plastic Epitaxial Planar
Transistors TO -92 case. I.C. 200mA, 300mW
medium to high gain, available in npn or pnp and
types similar to: NPN2N2926-2N2711-2N3391-
2N3707 -2N371l - BC 167-8-9.

Price: 500 67.50; 1,000 613
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2143702-3.
Also used as complimentary to the above npn
devices type STNL.

Price: 500 L7-50; 1,000 (13
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BCI07-8-9, BCI70,
BC173, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 69.50; 1.000 616
When ordering, please state type required, i.e.,
STNK or STN18, etc.

220 BF272 SOp EC403
23p BF273 30p 0E7880
17p BF274 30p MAT I00
20p BF308 35p MAT 1 01
17p BF309 37p MAT 1 20
30p BF3 1 6 75p MAT 1 21
15p BFW 10 55p I MPF102
20p BFX29 27p MPF105
85p BFX84 20p OCI9
83p BFX85 27p 0C20
73p BFX86 22p 0C22
130p BFX87 2.5p 0C23
80p BFX88 22p 0C24

el BFY50 20p 0C25
22p BFY5 1 20p 0C26
45p BFY52 20p 0C28
60p BFY53 7p 0C29
70p 135)(19 Sp 0C35
3Sp B5X20 Sp 0C36
35p 135Y25 Sp 0C41
33p 135Y26 5p 0C42
43p 135Y27 5p 10C44
2Sp BS Y28 5p 0C45
33p BSY29 Sp 0070
33p 135Y38 5p 10071

5p 0072
ISp EISY40 30p1 0074
35p 135Y4 1 35p 0075
315p B5Y95 12p10076
72p BSY95A 12p 0077
Zip BUI05 83 90 °CBI
35p CI 1 IE 60,2100810
35p C400 30p 0082
4Sp C407 25p 0082D
50p C424 17p 0083
'l 0 C425 40 0084
30p 0426 30p 0C139
30p C428 20p,OCI40
30p C44I 27p 0C170
25p C442 35p10C171
30p C444 37p 0C200
309 0450 17p , 0C201
23p C720 1 lis I 0C202
14p C722 2.5p 0C203
10p C740 25p 0C204
ISp C742 17p 0C205
45p C744 17p 0C309
80p C760 17p P346A
35p C762 17p P397
15p1 C764 60p OCP7 I
17p EC401 15p ORP 1 2

15p ORP60
27p1ORP6I
15p,STI 40
17p 5T141
ISpl T1543
17p' UT46
4391 V405A
439 V4I OA
30p120301
50p 2G302
30p 20303
33p 20304
45p 20306
25p 20308
25p 20309
40p 20339
40p 2G339A
33p 2G344
40p 20345
20p 2G371
22p 203718
ISp 20374
12p 2G377
ISp 20378
9p 20382

12.p 20401
12p 20414
ISp 20417
15p 2N388
25p 2N388A
15p 214404
15p 2N404A
ISp 214524
15p 214527
20p 214696
20p 2N697
15p 2N698
17p 2N699
ISp 2N706
15p 2N706A
25p 2N708
27p 114709
27p 2N7 I 1

25p 2N7 I 7
25p 2N7 I 8
3Sp 2N718A
3Sp 214726
17p 214727
4Sp 2N743
43p 2N744
43p 2N9 1 4

2N9 1 8
214929

40p 214930
2N1131

lip 2N I 132
lip 2NI302

2N1303
27p 2141304
2.5p12N1305
45p 2N 1306
19p 12N1307
19p 2N1308
19p 2N1309
20p 2N1613
35p 2N1711
35p 2N11389
55p 2NI890
17p' 2N1893
15p 2N2160
15p 2N2I47
15p' 2N2148
13p; 2N2 1 92
10p 2N2 1 93
17p 2N2194
27p 2N2217
15p 2N22I8
ISp 12N2219
309 2N2220
30p 12N2221
25p 2142222
30p 2N2368
Sop, 2N2369
2.2p 2 N2369A
30p 12N241 I
55p 2N24 1 2
609 2N2646
12p 2N27 I 1

15p 2N27 I 2
24p
559
7p
8p AAI 19

12p AA I 20
4Sp BA I 16
40p BA 126
41p BY 100
24p BY101
50p BY I05
27p BY114
27p BYI26
lip BY127
17p BY 130
17p BYZIO

190009000
SILICON
TRANSISTORS
FOR SALE

Clearance of pnp Silicon Transistors from
the 25300 (T0-5) and 25320 (50-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off --75p (plus p. & p. 10p)
300 off-(1.75 (plus p. & p. 15p)
500 off-C2.50 (plus p. & p. 171p)
1,000 off -44 (plus p. & p. 25p)
10,000 off ---(35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

AFAPA Ar
SALES

PO BOX 5, WARE, HERTS
Full Money -Back

Guarantee
POSTAGE d PACKING 7p

30p 2142714 25p 2N3704
12p 12N2904 25p 2N3705
25p 2N2904A 30p 2N3706
20p12N2905 25p 2N3707
2.2p12N2905A 309 2143708
17p 2N2906 25p 2N3709
17p,2N2906A 27p 2143710
20p 2N2907 25p 214371 1
20p 2N2907A 30p 2143819
22p 2142923 139 2N3820
22p 2N2924 139 2N3903
27p 2N2925 13p 2N3904
27p 21429262N3905
17p (G) lip 2N3906
20p 2N2926 (Y) 1 1 p 22N440055913

35p 2N2926
4Sp 10p 21,14060
37p 21430 I 0 80p 2N4061
60p 2N3011 20p 2N4062
75p 2N3053 20p 2N5 1 72
60p 2N3054 50p 2N5459
30p 2N3055 63p 25034
30p 2N3391 17p 25301
27p 2N3391A lOp 25302A
20p 2N3392 17p ! 25302
25p 2N3393 ISp 25303
27p 2143394 15p 25304
lip 2143395 lOp 25305
21p 2N3402 22p 2S306
27p 2N3403 22p 25307
17p 2N3404 319 25321
15p 2N3405 45p 25322
15p 2 N 3414 10p 25322A
50p 2N34 I 5 20p 25323
50p 21434 1 7 37p 25324
55p 2N3525 74p 25325
12p 2N3702 12p 25326
2.2p  2N3703 12p 2S327

DIODES & RECTIFIERS
Sp BYZ II
Sp BYZI 2
p BYZ 1 3

22p BYZI6
15p BYZ17
12p BYZ 1 8
ISp BYZI 9
12p 0A5
ISp 0A10
lip 0A47
ISp 0A70
35p 0A79

32.p 0A81
30p 10A55
25p 0A90
35p 0A91
35p 0A95
30p 0A200
25p' 0A202
17p 5010
22p 5019

7p IN914
7p 1N916
Sp IN4148

15p
12p
12p
13p
ip
ip

10p
10p
40p

LI
25p
27p
1.59
27p
ISp
10p
Ilp
12p
12p
lip
43p
7Sp
50p
45
45p
60p

L1.10
LI

LI10
11.10

60p
50p
4Sp
609

11.20
11.7.0
11.20
LI.10

7p
7p
6p
7p
7p
6p
7p
4p
4p
6p
6p
6p

10 MILLION DIODES

200
1,000
5,000

Silicon or Germanium
State which when ordering

SOp 10,000
£200 50,000
L7.00 100,000

LI000
£30.00
L50.00

2,000,000 SILICON
PLANAR' TRANSISTORS

TO18 P.N.P. & N.P.N. TYPES
State which when ordering

El .50 10,000 L9010
L6.00 50;000 £400.00

L10.00 100,000 L625-00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.
TO -S can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 1-9, 10-24, 25-99, 100-999,
1,000+

PRICE EACH: 37p, 34p, 30p, 2Sp.
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ti'et A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study
Method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

... and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile'Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you can use it again and again.

You LEARN-but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

A 14 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of Courses up to
City and Guilds standards.
New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO". This brand new
booklet-just out-tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

I
To B.I.E.T. Dept. B12. Aldermaston Court, Reading RG7 4PF

IPlease send books and full information - free and without I
I obligation.

ADDRESS

I
I

I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
IMMff ...... MI MOP

I NAME AGE

OCCUPATION

I
I

I

EX RENTAL TV's
19" - £29.95
23" - £39.95

All Channels 405/625
2 Years Guarantee.
Free List by return.

17" Slim line TV's £1195, 19" Slim line TV's £15.95. Guaranteed 2 years.
Send for List. Carr. & Ins, all sets £1.95. Dally demonstrations to personal
shoppers,

TEAK MI -F1 STEREO CABINETS £14.95
Brand New 44' wide 16' deep x 18' high with Legs. A superb piece of
furniture. Carr. £1 .00.

TRANSISTOR GANG CONDENSERS 30p. MINIATURE AM POST 5p.
PRECISION TAPE MOTORS Ella. 200/240V. POST 20p. ,

Translator Radio Cases: 25p each.
Size 9}"6-14 r. 3)". P. 8. P. 150
SPEAKERS 50p 2)." 8Q BRAND
NEW. P. 6 P. 5p.

TRANSISTORS Post Free
AC 126 AF 179 OC 81

AC 128 OC 44 OC 810
AF 114 OC 45
AF 117 OC 71 15p each

POTENTIOMETERS 23p each
Double &
Switched
Double & 500 Ki1/100 Kfl 2' shaftSwitched
Double & 1 MEG/100 Kfl 11" shaftSwitched

Post. 6 Pack. 5p.-4 for 10p

KNOBS 100,000 to
clear (Brand New)
100 assorted Radio & T.V. knobs 50p.
Postage 25o. (If you require sets 2 to
6 lust ask) Exchanged Bowls. Carr. 53p.

TV TUBES REBUILT
GUARANTEED 2 YEARS

500 Ka1500 KG 31' shaft

14"-E3.95, 17" & 19"-£5 95,
21" & 23"-£6.45.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road. Manor Park. E.12
Phone 01-478 6001-2-3 Stamp for Free List

11ERRANTI
SEMICONDUCTORS AT LOWEST PRICES

ZTX107 10p %Thal lip 28142 30p 1:8039.1 17p
ZTX108 9p ZTXL02 lap Z8170 9p K8039A 17P
ZTX109 10p ZTX303 12p 28171 lip K8043A 170
ZTX300 10p ZTX304 39p 28172 14p K8047A 17p
ZTX301 Up ZTX510 lap 28174 15p K8051A 17p
ZTX302 15p ZTX530 19p Z8176 21p KE1051311 17p
ZTX303 lap ZTX531 20p ZS178 34p K8062A 17p
ZTX304 19p BF839 lap Z8270 10p K8068A 17p
ZTX310 7p BF880 19p 28271 14p K8075A lip
ZTX311 9p BEIM 1.9p Z8272 19p K8082A 17p
ZTX312 9p BF896 16p ZS274 17, KEI091A 17p
ZTX313 10p BF897 21p Z8276 23p K8100A 17P

ZTX320
lip
289

BF898 alp 28278 33p K8110A 17p

ZTX330 13p Diodes Zeners KS120A 179
ZTX331 14p Z9140 22p KS030A 17p /03130A 17p
ZTX500 101, Z8141 399 K8033A 17p K8150A 179

Postage and Packing 10p. Free above f2. Send S.A.E. foe data.
DAVIAN ELECTRONICS

P.O. Box 38, Oldham, Lancs.

BUILD THIS WAH-WAH PEDAL KIT

AND
SAVE

.1/ - -- -
Please send me
Selective amplifier module EI75
Foot Volume control pedal 1513
COMPLETE KIT £6.50
add 38p for assembly of module H
Send 15p for latest catalogue Ui

Name

Address

WILSIC ELECTRONICS LTD.
6 COPLEY RD . DONCASTER. YORKS.

The Wilsic Wah-Wah
pedal comprises a

SELECTIVE AMPLIFIER
MODULE KIT, con-
taining all the com-
ponents to build a two
transistor circuit
module, which may be
used by the construc-
tor for his own design
or fitted to the FOOT
VOLUME CONTROL
PEDAL (as photo) con-
verting it to Wah-Wah
operation. This pedal
is in strong fawn plastic
and fitted with output
lead and screened plug.
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50µA . 1810 20y d.c.
50-0-30µA 1210 b0V d.c.
100µA .... 1240 1300V d.c.
100-0-100µA 12.871 15V a.c.
500µA 300V a.c.

8 Meter
lmA

VU Meter
IA a.c. .

3A a.c.
10A a.c.
20A a.c.
30A a.c.

10mA ..
50mA . .

100mA .

500mA ..
IA
5A
10V d.c.

12-00
42-00
12-00
12-00
2200
12-00
12.00
52.00
12-00

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY OVER 200 RANGES IN
STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

50µA . . 53-471
50-0-50pA 13471
10011A .... 515371
100.0-100pA 1326

TYPE SW. 100 TYPE S-80
100 x 80 mm 80 mm square fronts

300pA 13.124 501.th ... £3125
lmA 12 971 50-0-30µA 12 971
20V d.c. 1297} 100/zA .... 12.971
50V d.c. 12971- 100-0-100µA 12-871
300V d.c. 12.978 500PA . . 12 628
IA d.c. 12-971 ImA 18471
5A d.c. .. 12.971 20V d.c. .. 12.471
300V s.c. 12-971 50V d.c. 12-471
VU Meter 1673 300V d.c. 12.471

IA d.c. . 52471
5A d.c. 22471
300V a.c. 531.621
VU Meter 13 871

"SEW " CLEAR PLASTIC METERS
Type MR.85P. 41in  411n fronts.

£260
100mA .. 12 60
300mA .. 12.60
IA 12 60
5A 12 80
15A 12 60
30A 12 60
20V d.c. 52.60
50V d.c. 52.60
130V d.c. 12 60

301./A ... 13.60 300V d.c. 52-60
50-0-50µA £3.10 15V a.c. 12 60
100µA ... £3 10 300V a.c. 12.60
100-0-100µ £310 8 Meter
200pA £2.871 lmA 12.871
500p.A .... £275 \"U Meter 13 60
500-0-500µA 1.280 I A a.c. 12.60
1mA /2.60 IA a.c. 52 60

52.60 10A a.c. 12.60
5mA .... 28.60 20A a.c. 112.60
10mA .... 112.60 30A a.c. 12.60

Type 11111.52P. 2iin square fronts.
1800
12 00
12-00
12 00
12 00

12-10
£310
12.00
£200
52-00
L200
12 00

Type MIL65P. 81in  81in fronts.
50pA ... 53-878 20V d.c. .. 12 10
50-0.30pA 12.76 30V d.c. .. 1240
100µA .... 12.75 130V d.c. 12.10
100-0400pA /2-60 300V d.c. 12-10
200pA .... 12.60 13V a.c. .. 12-10
goopA .... 12-871 30V s.c. .. 12.10
500-0-500pA 12-10 130V a.c. 19-10

.. 300V a.c. 12-10
12-10 500V a.c. 12 10

10mA .. 12.10 8 Meter
12.10 lmA .. 52.371

100mA .. 12.10 VU meter 18370
500mA .. 12.10 50mA a.c. 12-10
1A 12 10 100mA a.c. 5240
IA 19-10 200mA a.c. 12-10
10A 12-10 300mA a.c. 12.10
15A £210 IA a.c. .. 52-10
90A 12-10 5A a.c. .. 124030A 12.10
50A 12.37} 10A a.c. 12-10

5V d.c. 12.10 20A ac. 12.10
10V d.c. L2.10 30A a.c. 12.10

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Oise
overall 100mm x
90mm x 108mm.
A new range of high
quality moving coil
instruments Ideal
(or school experi-
ments and other
bench applications.
3' mirror scale. The

meter movemen is easily accessible to
demonstrate ante nal working. Available
in the following ranges:
50µA 1440
100µA 5446
ImA 53.97
50-0-50/zA 1445
1-0-1mA 13.07
lA d.c 11347
5A d.e 5547
10V d.c. 13.97

20V d.c. 18.97

50V d.c. 1297
300V d.c... 1847
Dual range
500mA/5Ad.c. 5445

5V/50V d.c. 1445

Type RIR.33P. 1 21 32in equate fronts.
150mA .

200mA . 81.871
' 300mA . 11-371,,,,anan,,t,v. 500mA sal :1374

50mA
V I

7A
51375

2A 11.37#
5A 51.371
10A 11-878
3V d.c. 11.371
10V d.c. 11 371

30p.A 12.00 13V d.c. 11 371
50-0-50µA 11870 20V d.c. 11 971
100µA 51371 100V d.c. £1 371
100-0-100,AA 11-75 150V d.c. 11 371
200µA 51.75 300V d.c. 11 374
500pA /150 300V d.c. 21 371
500-0-300pA 11.871 750V d.c. 11.371
ImA .... 11.871 15V a.c. 1137}
1-0-1mA .. 11 871 50V s.c. 11 371
2mA .... 11.571 150V a.c. 11 378
5inA 11.371 300V a.c. 11 37}
10mA .... 111871 500V s.c. 11 371
20mA .... 11.371 9 Meter
50mA .... 11.37: 1mA 11.00
100mA .. 11-371 VU meter 52-10

Type Y14.45P. Ain square fronts.
fiOµA 12.25 10V d.c.
50-0-50µA 12-10 20V d.c.
100p -A 12.10 50V d.c.
100-0-100µA 11.871 300V d.c.
200µA .... 11.87f 13V a.c.

SO 300V ac.
500-0-300/AA 11.50 8 Meter
imA 11.50 1mA
omA .... 11.50 VU Meter
10mA 1140 IA a.c.50mA .... 11.50 5A a.c.100mA .. 11.50 10A a.c.00mA .. 11.60
1A 11.50 20A a.c.
5A 11.50 130A a.c.

11-50
11-50
1150
11-50
11-50
11-50

11-87;
/2-25
11-60
11-50
11-50
1140
11.50

" SEW " BAKELITE
PANEL METERS

Type MEM Skin square fronts.
300mA .. 11.76
IA 11.75

1.1.75
51.75
11.75
11.75
£1.76

25µA .... 13.50
50pA 12.87/
50-0-50p.A 5256
100µA .... 1255
100-0-1001th 52.25
500/zA .... 12-10
lmA 11.75
1-0-1mA .. 11.75
5mA .... 51.75
10mA .... 11.75
50mA .... 11.76
100mA .. 11.75

.3A
15A
30A
SOA
5V d.c
10V d c. 11.76
20V d c. 11.76
50V d c. 51.75
150V d.c. 11.75
300V d.c. 51.76
30V a.c. 1176
50V a.c. 11.75
150V a.c. 51.75
300V a.c. 11.75
500mA a.c. 1176
1A a.c. 1176
5A a.c. 51.75
10A a.c. 51.75
20A a.c. 11.75
30A a.c. 51.75
50A a.c. 1115
VU meter 13.10

EDGWISE METERS

PE.70 8 17/821n 1 15/82in Olin deep.

50/zA II 00
50-0-50µA 22271
100µA . . 112.871
100-0-100µA 5275
200µA 12-75

1mA 52471
300V a.c.  871
VU meter 1826

MULTIMETERS for EVERYpurpose/

TECH PT -84. 1,000
O.P.V. 0/10/501250/
500/1,000V s.c. and
d.c. 0/1/100/500mA.

d.c. 0/100K. 61 070. P. & P. 121P.

MODEL TE-S00. 20,000
O.P.V. Mirror scale, over-
load protection. 0/5/25/
125/1,000V d.c. 0/10/50/
250/1,000V s.c. 0/50µA/
250MA. 0/80K/6 meg.

-20 to +62dB. 13.75. P. & P. 15p.

MODEL 7E-70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/

SS
30µA/3/30/300mA. 0/
16K/160K/1.6M/16 meg.

55-60. P. & P. 15p.

MODEL TE1.2. 20,000
O.P.V. 0/04/30/120/600.
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V s.c.
0 / 60µA / 6 / 60 / 600MA/
0 / 6K / 600K / 6meg./60.
Megohm LOPF. 2 MID
15-070. P. & P. 171p.

MODEL PLUS. 20k 0/
Volt d.c. 8k 0/Volt
a.c. Mirror scale. 03/
3/12/30/120/600V d.c.
3 / 30 / 120/ 600V cc.
50 / 600µA/ 60/600mA.
10/100K/1 Meg/10 meg
0. -20 tot 46dB.
Se 971. P. & P. 12:p.

MODEL 500. 30.000
O.P.Y. with overload
protection, mirror scale
0/5/ 2.5/10/25/ 100/
250/800/1,000 V d.c. 0/2.5/
10/26/ 100/ 250/ 500/
1,000 V. a.c. 0/50 11A/5/50/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 Mega.
15-1178. Poet paid.

THE MODEL TW-20C1.
Features Resettable Over-
load Button. Sensitivity:
20K0/Volt d.c. 5K0/
Volt a.c. D.c. volt.: 0-35,
2-5, 10, 50, 250, 1,000V.

A.c. volts: 0-2.5, 10, 60, 250, 1,000V. D.c.
currents: 0-305, 0.5, 5, 60, 500mA.
Resistance: 0-5K, 50K, 0-500K, 6 meg.
Decibels: -20 to +82dB. 11140. P. &
P. 171p.

TEX LAB TESTER.
100,000 O.P.V.
Olin scale buzzer
short circuit check.
Senaitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0-5. 2.5,
10, 50, 250, 1,000V.

A.c. volts: 3, 10, 50. 250, 500, 1,000V.
D.c. current: 10, 100mA, 10, 100, 500mA,
2.5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic case with carrying handle,
size 711n x 61111 x 31in. 110-90. P. & P. 25p.

270° WIDE ANGLE

lmA METERS
MWI.6 60mm square
53.971. MW1-8 80mm
square 14971. P. 2 P.
extra.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
-01 / .003 1 3 1 /
3 / 10 / 30 1 100 / 300V.
R.M.S. 4c/i1.-12Mc/s.
Decibels -40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation

230V a.c. 517-50. Carr. 25p.

7E435 VALVE VOLTMETER
High quality Instrument
with 28 ranges. D.c. volts
1.5-1,500V. A.c. volts
13-1,500V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instruction.. 1.17.50.

P. k P. 30p. Additional
Probes available: R.F.
malt. H.V. 55.50.

ROTOR TE.10A. 20k0/
Volt 6125/50/250/5001
2,500V d.c. 10/50/100/500
1,000V a.c. 0/50µA/25mA
250mA d.c. 0/6K/6 meg.
ohm. -20 to +22dB.
10-0, 100 mid. 0-1110-0.1
P. & P. 15p.

13.471.

MODEL 22440. 30,000
O.P.V. Mirror scale, over-
load protection 0/03/3/15/
60/300/1,200V d.c. 0/6/90/
120/600/1,200V a.c. 0/
30µA / 6mA / 60mA /
300mA/600mA. 0/8K/80K/800 /8 meg.
-20 to +63dB. 15.971. P. & P. 15P.
THE MODEL MD.120.
Mirror scale. 20k 0 /volt
d.c., 10811/volt a.c. 30/
60/300/600/3,000V 11.c. 6/
120/1,200V s.c.
Current 0-60p.A10-12/0-
300mA. 0-801 0 /0-6M 1.1
-20 to +63dB. 54-635. P. & P.

MODEL TE-90. 50,000
O.P.V. Mirror scale, over-
load protection. 009/13/60/
300/600/1,200V d.c. 0/6/
30/120/900/1,200V d.c.
0.03/6/60/600mA. d.c.
16K/160K/13/16 meg. -20 to +63dB.
5740. P. & P. 15p.

15p.

SKY WOOD SW -500
50 K a/Volt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. DC Current
20uA/6/60/600mA.
Resistance 10K/100
Ki1Meg/10 Meg.
Decibels -20 to +57dB. 1750. P. a P. 13p.

MODEL AJ-100D. 100K 0 /
Volt. 51m n,, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.c. 0/6/30/120/300/600V
a.c 0/10/zA/6/60/300mA/
12A. 0/2K/200K/2M/200M. -20 to
+17dB. 113-50. P. & P. 171p.

TE-900 20,000 n /VOLT
GIANT M1JLTIMETEE.
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale. 0/
2.5 / 10 / 250 / 1,000 /
5,000V a.c. 0/25/125/10/60/250/1,000/
3,000V d.c. 0/505,A/110/100/500mA/10A
d.c. 02K/'200K/20 meg. ohm. 115.
P. & P. 23p.

.

FTC -401 TRANSISTOR TESTER
Full capabllities for
measuring A, B and ICO,
ups or pup. Equally
adaptable for checking
diodes. Supplied complete
with instructions, battery
and leads. 551.978. P. & P.
15p.

HONEYWELL DIGITAL
VOLTMETER VT.I 00

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current and ohms with optional
plug-in cards.
Specification: -
Accuracy: ± 0.2, L I digit.
Resolution: lmV.
No. of digits: 3 plus fourth ocerrange digit.
Overrange: 100% (up to 1.9991
Input impedance: 1000 Meg ohm.
Measuring cycle: 1 per second.
Adjustment: Automatic zeroing, full scale

adjustment against an internal
reference voltage.

Overload: to 100V d.r.
Input: Fully floating (3 poles).
Input power: 110-230V a.c. 50/60 cycles.
Overall size: 5: in. x 2 13/161. x 8 3/16in
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE

149174 Carr. SOP

G. W. SMITH
CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEW AND FULLY GUARANTEED

TRANSISTORS INTEGRATED CIRCUITS VALVES
20301 209 253394 15p 25.1263 1325 6E180 50p 116134 3591: h.T898 880 023000 1180 FCY101 11 02,857410 25p , 1 12 38p 23L6 45p EL85 499
20302
20303

193 283402
203 293403

22p'255303
220 255306

97p AE181
40p 16186

409 86138
39p BFI S9

28p M kT100
572 4T101

880
130p

CA3003 £117
CA3007 MU

F3H101 269E87411 2511  02
FJH111 74 857413 1109 0/4

04601023.14 308 EL91 32p
42p EL93 969

20306
20308

84253404
809'293403

320 253307
459'255308

379126239
871115F279

30OBF163
471016167

35p M 4T120
256 M 4T121

860
80p

CA3011 769
CA3012 84

F314121 259 857420 25p11L4
FJ8131 25p 8147430 05p 183

5621 32 39611, 8654' 40DEE118801

502
20309
20371
20374

80p.'293414
15p 253413
203 253416

229 255309
22p 255310
27p 253334

Obi A F280
423 AFZ11
27p ASY26

472136170
32p BF173
24130177

33p M.1400
309 52420
309 M2421

21 07
11'12
11.12

CA3013 21.06
CA9014 2184
CA3018 84p

F314141 259 857440 85,
FIH131 250 8574412N II
6311161 709 S217442 SI

183
IT4
1174

252.69p

Sip

30C17 859 EM84 86D

330000518

759 EM85 11
862 EM87 429

20381 222 '53417 870 253333 27p A0Y27 31913017s 25p 412430 2102 CA30182 *110 FJH17I 26p'8N7446 /116 1175 603 30FL I 70p EY51 409
293881 493 253439 2120 255336 Up 28128 24p 66179 30p MJ440 069 CA3019 84p FJH181 252 8N7447 11.10 2D21 Up 30FLI2 920 EY86 40p
29404 21p 253440 97p 253363 47p A81929 279 136180 359 MJ480 979 CA3020 1126 6311221 252 897448 21 3Q4 40p 30FL14 752 EY87 42p
2N696 14 253364 170'253366 829 ABY30 2410'181 35 121481 21 86 CA30202 11410 031231 259 897430 259 984 36p 30L13 852 EZ40 45p
25697 180 293363 1591253367 571 A9Y51 829 86182 30p MJ490 11 CA3021 *150 F3H241 150 857431 269 9V4 4311 30L17 809 EZ41 45p
25898 25p 253366 24253437 84318134 259 BF184 259 )13491 21 37 6313022 1130 0211231 25p 8N7433 259 5E1 809 30612 SOp EZ80 259
2N699
28708

42p 253568
99253369

2591255438
2501253439

3428167
481 ASY86

459
32p

146183
BF194

260
17p

M.TE340
MJE370

62p
96P

CA3023 9118
CA3026 11

03.1101 54857434 262
622111 54 8147460 869

5114
3V4 4199 3300PPLF11

80p
70p

EZ81 28p
0232 18p

257062 119 253370 21-2028102 2428221 34116193 160 hIJ E37 I 879 CA3028A 74p 033121 609 8N7473 420 213 aso 30PL13 98P 0234 60p
29708 159'253372 972128103 259 AllY10 61 50BF196 16p MJE320 87p CA3028B 9106 F33131 809 857473 409 5240 40p 30PLI4 90, KT60 1205
25709
29718

46p
269

253605
2163606

27p'28104
279128301

259 83107
479 BC108

100'81,197
14136198

15P
429

06JE321
MPF102

87p
42P

CA3029 117,
CA30292 11211

03.9141 11 15 897474
F23181 759 897473

46p
ill

6/30L2
BALI

76p
85p

32L6 50p
33W4 30p

KT88 12
MU14 60p287181

2N720
30p
26p

293607
293638

2428302
188128303

47911363109
573 BC113

1091116200
159 BF224

359
200

MPF103
06PF104

859
87p

0A3030 9137
C13033 1112

633191 860807476
FJJ211 1126

45
897483 81

13)^", V,

98894 3

40p609

350415

PA

8B880

40p

P6360p
29727 269 2536302 24 28304 722 001114 152 BF223 209 260105 37p CA3036 729 F3J231 4126 8N7486 60p 6196 679 46p 1302
20914
227918

179
17p

2143641
253642

18p
189

28301
28502

1129
850

Be 113
863116

152
15p

BF237
86238

889
219

MP83638
NKT124

329
420

CA3039 24
CA3041 11.09

FJL101 1126
621101 269

857490 111
887492 21

621.3
61M6

809 380( ic3 4
pc9PC887

45p
PC900 482

214918 80i 293643 20p 28303 279 80118 15p 86244 880 NKTI23 279 C13042 11.09 IC10 22 50 8N7493 91 8AQ3 u83: 8312 66208440p
29929
29930
25987

24293644
249 253643
529 293691

25p
253
159

3583
39128
35140

409
701181121
779

BC119

863122

47p
209
209

BFW61
BFW87
BFW8li

479
26P
189

NKTI26
NKT128
NKT133

279
879
879

CA3043 1137

cCAA33:44.54

£2311002

IC12 1260
LL99040

4094

8617493
:18147496

8974107 469

8188
6,216
811'6

879
30p

807 509
1823 60p

P0085 402
PCC88 55p

601$
251090
251091
251131
251132

229 153692
22P 293693
259 253694
25p 293,02

18p 314141
Up 3N142
189 39143
12p 391.12

720,11C123
059 8(126
67D 8(1134
879 102133

152
252
15p
16p

BFW89
BFW90
BFW91
86X1_

20P
229
209
289

NKTI37
5KT210
NKT2Il
NKT212

84
809
809
809

CA3046 SIP
CA3047 21 87
CA3048 1104
CA3049 21.60

L923 409
MC724P Sep
06177800 22'47
06177886 821)

8N74133 olio
8/474134 1210
8074160 21.80
82174161 21.80

_
:313

"-'6Br..6
6138 6

82690p
26p
30p
45p

637163746 *1609
AZ91 50p
CY31 35p
DA691 26p

PCC18PCC86 Shp
PCF80 80p
PCF82 34D
PC684 502

291302
251303
251301
251303
251306
251307

1791253703
179 253704
229 253703
229 153706
24p 253707
240 2313708

10p 40030
12p 40230
10p 40231
109 40309
122 40310

82 40311

569
529
829
34
459
359

Be136
BC137
80138
817140
842141
BC147

152
109
37p
360
869
1591

BFX13
FIFX29
BFX 30
BPX37
131.1144
BFXO8

ESP
80P
809
3014
879
679

NKT213
NKT214
NKT215
NKT216
NKT2I7
NKT219

302 CA3030 3114
229 013031 11.84
229 1713032 21.115

P CA3033 OP
40p CA3034 11.09
309 CA3033 2140

MC790P *124
MC792P 680

637 P 66
*3498074193mel;aaj.::"MC1304112-76

8074164 1220
8874163 18.25
8974192 3216

2125
TAA241 *182

61397
6B118
611418
8BW7

45p
409
86p
Op
859
709

DAF96 42p
DF91 252
DF96 48p
DK91 359
DK92 50p
DK96 42p

PC686 60D
PCF800 809
PCF801 SOD
PCF802 50p
6636803 75p
6636806 709

251308 293 253709 10p 40312 479 8C148 14 BFICH4 259 NKT223 27p CA3039 1 1.66 MC1303112818 TAA242 14.26 869 DL92 35p PCF808 750
251309 249 253710 109 40314 87P BC149 14 BEX83 84 NKT224 22P CA3064 £1.20 me143..ip £3.46 3 21.60 6634 859
251307
291613
391631
291632

179
219
362
Op

253711
293713
253714
293713

103
1117

12
1122

40313
40316
40317
40319

879
479
379
6511

863132
81'133
BC 134
80137

179
859
36P
159

BFX86
BFX87
136)188
BFX89

269
879
269
989

NKT223
NKT229
NKT237
NKT238

222 ECH101 115P

302 FCII111 11.05
359 FCH121 21.06
25D FCH131 600

MC13320 34.61
MC1709CG 949
MFC40006

*112

TAA2TAA243

TAA293 ini
TAA300 217
TAA310 11.86

6C1:16
6CL6
6(114
601

11-15

03p
689

DL96 42p
DM70I)1,94

s 186 399
DY87 35p

PCL83 659
45p

PCL83 409
PCL86 45p

281637 8119 293716 2290 40320 479 131138 159 BFX932 709 NKT240 279 FCI4141 /1116 61222 2417 TAA320 729 606(1 1179 E88CC 86p PFL200 70p
251638 279 253773 2.2-40 40323 329 181139 152 B6111 429 NKT241 270 FCH131 21.05 PA230 TAA330 .41.76 6013 380 E180F 95p PL36 55p291639 rip 253791 U-75 40324 479 1117160 359 86118 259 NKT242 20p FCHI61 603 PA234 *1 TAA43.1 £1.47 6F14 614 EASC80 $6p PL8I Sop
281701 1110 293819 849 40326 379 80167 159 BFY19 869 NKT243 629 66311171 2106 PA237 2185 TAA321 111U 8013 669 91042 36p P1.82 452
2N1711 24p 253820 57p 40329 309 2e168B 149 BFY21 4211NKT244 17p FCH181 *106 PA248 *2.46 TAA022 1160 0618 46p EB91 809 P1.83 45p
281889 322 2213823 75p 40344 279 8171680 159 110124 45P NKT243 200 FC11191 P1264 24.47 TAA330 64.95 0623 SOp EBC41 66p P1.84 403
2211893

282160

879
72p
67p

2938341
253833

27:
27p

40348
40360

579 811698282147

522111e169C
42D 80170

149
159
129

00129
BFY30
BFY41

403
40P
609

NKT281
NKT2O2
NKT264

202 66314201 21.30
306 FeH211 1180
209 FCH221 /1.80

P1283 24.27
PA424 *2.35
81.403A 21887

TAA811 1145
TAB101 97P
TAD100 *1.50

686
824
633

20p

2006°P

EBC8 I 809

EEBBFF:36 4449

PL300 75p

PPYL53024

80p
55p

2N2193 409 21938331 309 40361 479 11e171 159 BFY43 6811NKT271 20p F(131231 21.60 8L702C 21.47 TAD110 *167 3150T 80p EBF89 822 PY33 8302931931
282194

423
272

293836
2938362

30p
85p

40362
40370

57P I t('17.2
32p 18'175

159
229

BFY30
BFY5 I isoo

NKT272
NKT274

20p FCJ101 MAO
241 FCJII 1 1.67

0N7400
0N7401 Lop869

1117021 18.80
U1702C 77p

636
637

809
46p

EBL2 I Op
EC86 602

PY80 319
PY31 8092811941 809253838 26840408 57p I1U177 229 110132 229 NKT273 24 FCJ121 28.7515217402 859 111703C 11.37 6K8(1 36p EC88 802 P1182 30p

3272217 279 2938302 314 40407 40p 11178 209 80133 179 NKT278 260 663.1131 32.06 807403 259 11170963 1115 61.8GT 469 E6363411 602 PY83 389012118 299253839 27p 40408 529 8e179 229 B0136 57p NK T281 27p FCJ141
.1250

1:171063 81.25 6LD20 409 ECC84 30p P188 409252219
282220

313125 38391
24253860

84
80p

40409
40410

559 181182
629 181182L

12,
109

BFY76
BFY77

429
67p

NKT401
NKT402

9875479p

*19216 L977:0034 259
809

171716 2117
UA723C £102

8Q7
8817

409
409

PC035 609
ECC88 402

PY800 502
PY801 502352221 259 253866 1150 40412 50p 110183 10D BFY90 066 NKT403 F0C"78CACK221810111 801177440086 26p 1117300 /130 6807 35p ECF80 34 1123 75p252222 29p 253877 40p404672 579. Ile 183L 17p NKT404 829 FCL101 £230 1157409 269 112741C 879 6317 40p ECF82 852 1326 759252222.4 35p 2539774 405 404681 359 110184 14 B15)(20 179 NKT403 759 6887 Sbp ECF86 660 1730 329BRIDGE RECTIFIERS293297 30p 253900 379 40328 72p 8e184L 129.80X21 379 NKT406 620 88L7 852 ECH21 670 1:32 93p282368 152 2539009 40p40600 57p 8e186 252 1181126 469 NKT431 820 Plastic Enespaulated 6857 359 ECH33 609 11191 75p292369 179.'253901 97p 40603 504c8C187 279 B8X27 47p NKT432 829 800PIV 11 50p 2006IV 4A 75p 68Q7 409 ECH42 70p U281 4092523691 172253903 26p AC107 300' 211212L 122 B8X28 329 NKT433 471) 50PIV 22 55p 400PIV 42 80p :11 809 ECHO! 80912080 40D282410

282483
252484

4222273904
279,253903
829 539 t

26p
309
30p

117136
AC127
AC12S

202.81`213L
24p 1117214L
206 0(1110

12p
152
279

1313X60
BSX61
BSX76

Up
62p
169

NKT713
NKT717
NKT734

209
420
27D

100PIV 22 60p 30611 6A 629200PIV 21 879
400PIV 22 80p 100PIV 62 76p

MGT
6X4

15p
232
800

ECH83 40p
ECI,80 40p
ECL82 814

U301 40p
11801 £1
UABC80 3522142339 222 294050 8 189 AC131 189 817130 249 88X77 202 NKT736 359 50611 4A 60p 200PIV 62 85p 117{30 800 ECL83 66p 11.A.F42 55D252340 229 2274039 10p AC132 220' 8(7131 30p B8X78 26p NKT773 269 1000I1 41 709 400PIV 6.4 /HO 6X3(1T 27p ECL86 409 U18241 50p252613 27p 254060 14 AC19.4 220 0CY32 50p BSY24 15p NKT781 30p 1002 50p EF37A 609 UBC,81 40pSILICON RECTIFIERS292614 30p 254061 129 163176 229' 817133 202 88123 169 0016 541 1001 909 EF39 40p UBF80 40p252646

252711
47p 254062
259 254244

129
479

AC187
AC188

2.69 BCY34
279 1817138

250
309

88126
138127

179
179

0019
0020

97p'1

752
Moister. Wire Ended Plastic

IN Pt CL
10613
10P14

552 EF40 60p
II 10 EF4I 069176384

UBF89 352
49p252712 259 294248 16p ACY17 27p 8(1139 809 B8Y28 179 06322 502 SERIES SERIES SERIES 12116 30p EF42 709 UCC83 403282713 2791254049 15p 1CY18 249 BCY40 502 138129 17p 0023 80p IA 13A 3.1 12AT7 30p EF80 26p UCF80 550082714 341254230 189 ACYI9 249 BCY4I 159 B8Y32 259 0024 600 4001 30PIV Sp 10p 19p 13AU7 30p 9683 36p 11171121 802252904 2991294234 429 ACY20 209 BCY42 15p B8Y36 860 01723 37p 4002 100PIV Op 110 200 121V6 330 EF86 302 07171142 70p23129041 3232314253 42p ACY21 809 BCY43 15D B0Y37 859 0026 25D 4003 200PIV 109 120 229 12AX7 300EF89 28p UCH81 85p292903 3791254284 179 kC122 16p B17134 329 138138 809 0028 629 4004 400P1V 10p 120 26p 12826 35p EF91 330 UCL82 36p2529031 442214283 179 1CY28 179 BCY38 22p BBY39 22P 0020 829 4003 800PIV 129 15D 242 128E6 35p EF92 40911631.83 602253908 241204286 179 ACY39 472 1363159 22p 88143 60p 003 509 4006 800PIV 160 17p 27p 12887 40p EF183 80p UF41 6092529062

292907
252923
252924
252923
252926(1
2529260
2529261
253011
253014
253033

24,254387
34254288
142274289
1531284290
141254291
12p 2214292
14284294
1221294303
2410214964
259 294965
219 255027

179
169
16p
160
152
169
179
47p

226109
182'2F114
523

ACY40
ACY41
ACY44
AD 140
AD149
10130
AD161
AD162

AP113

149 IICY60
25p BCY70
40p ((17171
47p 1111172
479 11e178
822 liCY79
35p Itc210
35p BeZ11
45p 8D113
25p 110116
252 (1D121

97p
209
302
152
30p
309
27p
409
5090424

111217430
852,0ET102

1313Y31
138132

138134
118136
B81,79
BSY90
B8Y93A

3120
32p
879
400
94
469
670
1124

169
30p

06336
0041
06343
01744
0(33
06346
0070
gue77.21

0073
0074

629
229
25p
179
129
159
15p
129
lop
302
30p

4007 1000PIV 20p 205 80P'0} less 15% 100+ less 20%
192Q3
2091
2002
20L1
2061
20P3
2064
2065

35p EF184 isp
45p EH90 40p
752 EL33 2116

111; EE L4341 00p
55p

6091E1.42 680
21.1.9EL81 UP
1120EL114 Up
ADD I2p 111 £ for postage

U680 85p
19083 40p
UF89 369
UL41 859
UL84 805
UY41 459uytiz, gp,
VR103/30 889
V9130/30 35p

SILICON RECTIFIERS
Stud Mounting

61 102 17 3 35A
100PIV - 459 50p UM
200PIV 259 502 55p 11.42
400PIV 80p 550 62p 61 77
600PIV 829 609 72p 1212
800PIV 352 752 876 /2 47

DIODES AND RECTIFIERS253034 99p 293028 57p 26116 252 1(1)123 809 6E1113 20p 0073 22p 1000611 40p 86p 11 06 1277253053 75p 253029 479 46117 202 110124 84GETI14 16p 0076 220 30+ less 13% 100+ less 20% 15341 10p BAX16 1403706 372253133
283134
253193

25p 253030
30p 253172
259 293174

42p 46118
122 2E121
541AF124

44p 139131
30p 013132
22p 1111110

740E13118
850 GET120

11 37,0E1873

20p
26,
12p

0077
0078
OC,81

3051
20D.400MW

1N914
19916
11119

7p
7p
7p

BAY31 7p
BAY38 869
BY100 169

OAS 17p
0210 22p
0247 7p

ZENER DIODES
13W lOW293136 259 253175 522'10123 19p 111/120 61 .05 OET880 0138111 20113 3-33V 24-1006 3-9-1001 AAZI3 10p BY103 22p 0170 7p253390 25p 253176 45p'A F126 18p ((1)161 11.26GET887 169 0082 ,sp lip each 20p each 2bp each BA100 169 BY122 37p 0A79 9p293391 eop 2532326 30p 9E127 16p 110162 tlIGET889 280 (1(1820 152 25 + less 13% 100+ less 20% BA102 28p BY124 15p OAK 7p2533911

253392
2213393

309 253245
172 253246
15p 253249

45p A 6139
420 26178
6411179

289 111113
42p 80117
46pIBF132

26'0ET890
47i0ET896
2930ET897

280
88p
229

0083
0(384
062139

252

26252p

BA110
BA1II
13.2112
82115
BAI44
81143
BAX13

34 BY128 1690A83
24111127 179
70p BY2I0 Up
7p BYZ11 ay

12p BYZI2 80p
20p BYZ13 25,
12p1BYZI6 Op

7p
0290 7p
0191 7p
0293 70
0A200 10p
01202 10p
0.4210 172

THYRISTOR8
50 100 200 300 400rl,
25p 27p 879 40p 47p

4A -- 47p 669 079 77p
5A Up Ur 76p
7A 65p 860 97p

TRANSISTOR DISCOUNTS: 10 + 10%; 23 + 1 LOOT 20% any one type. Postage onflemlConducters 72 extra. S.A.E. FOR FULL LISTS.

4- See previous page G. W. SMITH & CO. (RADIO) LTD.  See opposite page -*
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11/47 AMPAIENT
SAVE UP TO
33i'3% OR MORE
SEND S.A.E. FOR.
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD

DECKS

B.S.E.
Mini Mono;
C129.
MP60
610
al0
310
MP60 T.P.D.I.

£1950
MP60 T P.D.2

118:25
610 T.P.D.1. 122:97
310 T.P.D.1. £2097
210 Package.

911:76
H.T.70' 117 25

T. 70 Package
£2497

14'97
18'97

111'95
115 90
£1295
£1096

THORIUM
TD 123 £8495
TD123A1t £9997
TX23 £6.99
TD130A II 139:50
TD130AB I I £42.95
TX11 £392

GARRARD
A40 II.
2023 TIC.
3000.
SP23 III
A70 II
ElLefin
AP76
SL72B
BL75B
SL93B
401

OOLDRING
GL69,2
01.69P 2
GL75
GL75P
LID69 75
G99

PIONEER
PLI2AC

:Mono Stereo Cartridge
All other models less Cartridge
Carriage 511p extra ally model.

£840
£987

£10.50
£1175
111:97
£1497
£2097
62600
£2850
£3850
12910

122 20
129'50
12097
£3997

13-40
£21 97

£37 95

RECORD DECK
PACKAGES
Decks supplied ready
wiretl in plinth and
cover fitted with
cartridge.
Garrard 2023 T/C
with Sonotone
9TAHCD £15
Garrard BP' -'3 III with Guldring G800 £2095
Garrard AP76 with Goldring 0800 £3095
MIR MP60 with Audio Technica

AT.33 £2100
Goldring OL69/2 with Goldring 0800 189:00
Goldring 0L73 with Goldring 0800 £4750
Goldring GL75 wills Goldring 0800E 15210

Carriage 50p extra any model.

SINCLAIR EQUIPMENT
r, "'W..

Project 60:Package offers. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ3 power supply,
£1675. Carr 371p. Or wills PZ6 power
supply, £1885. Carr. 37:p. 2 x Z30 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
£9025. Carr. 371p. Transformer for P28,
19.971 extra. Add to any of the above
£4871 for active filter unit and £18 for a
pair of QI6 speakers. Project 60 FM Tuner
£20971. Carr. 371p.
AR other Sinclair products in stock. IC12
RM. 2,000 amplifier, £25. Carr. 371p.
3000 Amplifier £85. Carr. 371p. Neoteric
amplifier £4097/. Carr. 371p.

LATEST CATALOGUE

SEND

NOW -
STILL
ONLY

3711

P. & P.

lOp

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 509.
272 pages, fully illustrated and detailing
thousands of Items at bargain prices.

Note! ALL SHOPS AND
OFFICES CLOSED FOR
ANNUAL HOLIDAYS

AUGUST 2 to AUGUST 19
No goods will be dispatched

during this period -
please order early

TELETON SAQ-2013 STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Slag, Xtal, aux, tape.
Incorporates volume, bass, treble, sliding
balance, scratch filter and loudness controls.
Rec. List £32.50. Our price119-97. Carr. 37p.

TELETON F.2000 AM/FM STEREO
TUNER AMPLIFIER

Probably the most popular budget Tuner/
Amp. and now offered al a ridiculous low
price. 5 watts rmi.s. per channel. Tape/
Cer Own° inputs. AFC/Built-in MPX.
List £31. OUR PRICE 132:50. Carr. 50p.

SUGGESTED SYSTEM
F.2000, Garrard 2023T/C Changer fitted
stereo cartridge, with plinth and cover
and pair of G.W.S. 3 way Speakers. Total
Rec. Price £9773!. OUR PRICE £59'45.
Carr. £1.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 4 <21in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. £8371, P. 5, P. 1211..
Stereo multiplex adaptors 14971.

RUSSIAN CI.16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pan Band. Separate Y1, Y2 anipli-
tiers. Calibrated triggered sweep from
0.2psec to 10Ornsec/cm.
Supplied complete with all accessories and
Instructions. £87, Carr. paid.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
Ible instrument. SinelHz
to 100kHz. Square 20Hz
to 20kHz. Output max.
+10dB (10k fl ). Opera-
tion 220/240V a.c. Size
215min 150nsin
120nms.
Price £2750- Carr.
23p.

6 it t
TE-20RF SIGNAL GENERATOR

Accurate wide range signal generator cover-
ing 120 kc/s-260
Mc/s on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V a.c.
Beard new with in-
structions. £15.
P. & P. 371p.
S.A.E. I. r details.

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Sine
18-200,000Hz;
Square
18-50,000Hz.
Output max
+10411 (10k fl ).
Operation
internal
batteries.

At motive two-tone ease 71in - 5in 2in.
Price £1750. Carr. /71p.

OSCILLOSCOPE
3M tube. Y amp. Sensiti-
vity 0.1V p-p/CM. Band-
width 1 3 cps-1.3MHz.
Input insp. 2 mega 25pF
X amp. sensitivity 0'9V
p-p/CM. Bandwidth 1.3cps
-800KHz. Input imp. 2
meg fl 2OpF. Time base.
5 ranges 10 cps-300KHz.
Synchronization. Internal/

external. Illumsnated scale 140 x 213 x 330
mm. Weight 1 1Ib 220/240V. A.C. Supplied
brand new with handbook. 137-50. Carr. 50p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

1 new portable
Midge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-111 mega
6 Ranges ±1%
L.1 µH - 1 1 1

HENRYS 6 Ran -
gee -2%. C. 10pF
+lllOmFd.

Ranges ± 2%. TURNS RATIO 1:1/1000-
1:11100. 8 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 71 X 5 x 2 In. MM. P. & P. 23p.

TE-16A Transistorised
Signal Generator. 5 ranges
400 kHz -30 rallz. An
inexpensive Instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 ; 51 311. Complete
with instructions and
lead, £7-97t. P. & P.
20p.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mid
2 ohms -200
megohms. Also
cheeks impe-
dance, turns
ratio, insula-
tion, 200/250V

Brand New £1750.
Carr. 371.

TO -3 PO

TE111.
DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB. Con-
nections. Un-
balanced T and Bridge T. Impedance
60011 range (0.1,1B 10) + (1dB .. 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200kHz 1- 3i111). Accuracy:
0.05dB. +indication dB z 0.01. Maxi-
mum Input less than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new 12766 P. & P. 25p.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision Metro-
inent made for the
ministry by Ainnec.
Frequency cover-
age 20-80Mc/s. AM
C.W./FM. Incur-

por. tea precision dial, level meter, precision
attenuator lifV-100mV. Operation from
12V d.c. or 0/110/200/250V a.c. Size
12 81 9in. Supplied in brand new
condition complete with all connectors
fully tested. £45. Carr. tl.

UNR-30 RECEIVER
4 Bands covering 550K11.-30MHz. B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instruction, 11075. Carr. 3740.

LAFAYETTE
HA -600
RECEIVER

General coverage 150-400KHz, 650KHz-
30MHz. FET Iront end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, 0 Meter, Bandspread. RF Gain.
15in 91in < 811n. 181b. 220/240V a.c.
or 12V d.c. Brand new with instructions
545. Carr. 30p.

FULL RANGE OF TRIO EQUIPMENT

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7' x 7r x4% Fre.
quency range 500 Kai.
10 Ws (up to 30 Ife/s
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 13075. Carr.
371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked anti
complete with calibrator charts.
62760 each. Carr. 30p.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamp, drills, electrical
appliances, etc. Input
230/240V a.e. Output con-
tinuously variable from
20V to 230V.
Model MR2305 5A 68 .< 46
x 43mm, £8371. Model
MR2310 10A 90 x 68 X

60t nl 1, 1971. Postage 121p.

AUTO TRANSFORMERS
0!115/230v. Step up or step down. Fully
shrouded.

130W. 12:371 P. 5, P. 171P.
300W. 13:25. P. & P. 221p.
300W. 14:971. P. & P. 321P.

1,000W. £725. P. & P. 371p.
1,500W. £8971. P. & P. 421P.
5,000W. 13690. P. & P. £1.

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
5 amp rating. 60p each.
P. & P. 10p (100 lots E40).
Quantities available.

LARGE STOCKS OF TEST EQUIPMENT
AND RECEIVERS -Marconi, etc., for
callers.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, tin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 7219 P A P. 711'.

50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 11:06. P. & P. 71p.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, £1371. P. &. P. 71p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

5.260 G 1 Purpose S -260B Panel Mounting
Bench Mounting lA £890

2.3A MIMI
Please add postage

ALL MODELS
INPUT 230 VOLTS. 5060

CYCLES, OUTPUT
VARIABLE 0-260 VOLTS
Special discounts for quantity

IA

5A
2-5A

8A
10A
12A
20A

£550
£6.75
19'75

£1450
11840
121:00
£3700

GAT.S1111ITH & CO.( r)cdi.,°\,, U.) LI 1U1 ) LTD
Er-0 ()

27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-2620387

OPEN 9-6 MONDAY TO SATURDAY

All Mail Orders so -
II -12, Paddington Green.

London, W.2
Tel: 01.2626562
(Trade supplied)
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Practical Electronics Classified Advertisements
RATES: Tip per word (minimum 12 words). Box No. 7lp extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, " Practical Electronics" 1PC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS ! SEND L5.20 NOW
TO: 'BOFFIN PROJECTS'

DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

* ELECTRONIC MUSIC *
Ring Modulators  Electronic Phasing
Oscillators  Sub -Octave Generators
Fuzz and Waa-Waa White Sound

Complete units or P.C. assemblies
3p stamp for fullest details, from:

TAYLOR ELECTRONIC MUSIC DEVICES
TEGID HOUSE - BALA - MERIONETH

INSTRUMENT KITS
New range of laboratory instruments in kit
form! Sine 'square wave oscillator, Pulse
generator, Distortion meter, Frequency meter.
E.g. sine/square wave oscillator kit <1%
distortion at 10Vpp and <100nS square wave
rise time.-f25.
Send SAE for literature to:-

INTEK ELECTRONICS LTD.
4 Lowfield Lane, Hoddesdon, Herts.

j SAYS
RING MODULATORb .y .Dewtron is
professional. transformerless, 5 -transistor,
has adjustable F 1 Fl rejection. Module O.
Unit L8.90. WAA-WAA Pedal kit of all
parts, including all mechanics and instructions
ONLY L2.45. AUTO RHYTHM from
Dewtron modules. Simple unit for waltz, fox-
trot, etc. Costs E16.55 in modules.
ORGAN PERCUSSION and other fasci-
nating effects. Send 15p for illustrated list.
D.E.W. LTD., 254 Ringwood Road,
Ferndown, Dorset

TOP TRANSISTORS
Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for indentification and guaranteed
to be within their correct specification or
money refunded. All at 9p, each or

Any 12 transistors for only El
ACY22 BFY51 0072 2N3702
BC108 BFY52 0C202 2N3703
BC109 BSY27 ZTX300 2N3705
BC168 0C45 2N706 2N3706
BCI69 0071 2N2926 2N3708

Money back guarantee. P. & P. 10p.
J. M. KING (1)

17 Buckridgo, Portpool Lane, London, E.C.I

PRINTED CIRCUITS. Capacity now available
or prototype or production runs, Artworks,

Photographics, Etched Boards, and Assembly.
Fast turn round. Send S.A.E. for quotations.
Also copper laminated fibreglass board. Single
sided 119 per sq. inch. Double sided 2, per sq.
inch. Any size cut. Minimum order SOP. P. P.
plus 10%. SYSTEMATICS, 18 Pennine Road,
Millbrook, Southampton, Hants.

MISCELLANEOUS (continued)

Revolutionary new
Keynector connects
electrical equipment
to mains supply in
seconds. Ideal for
high-speed bench
testing, shop demonstrations or do-it-yourself
experts. Keynector can take multi -parallel con-
nections up to 13 amp. maximum loading off one
mains point, is easy to operate, and pays for itself by
saving time. Safety f include wall or
bench fixing, built-in safety switch with 13
amp. fuse, no protruding parts eliminates
accidental shocks, special neon safety light
shows Keynector is working. As selected for
the Design Centre.

Dept. PEI
72 Willesden Lane
London, N.W.6
01-624 6643

RAARKTYME
M(N/MIL ORDER) LTD

BARGAINS P.S.U'S, test gear, lists S.A.E.
DOS SMITH, 12 Channel Heights, Weston -
super -Mare, Somerset.

3 WATT TRANSISTORISED AUDIO AMPLI-
FIER. Volume, tone controls, input: Crystal
Cartridge. Output for 12-150 speaker.
Supply 18-24V. 12.110 post paid. M. COOK,
:114 Spinney Hill Road, Northampton.

TOP MANUFACTURERS' PRODUCTS

AT TRADE PRICES ! ! !

ADCOLA SOLDERING IRONS AND
ACCESSORIES: 60/40 SOLDER
ELECTROSIL RESISTORS:

TR4, TR5, TR6, TR8, CS
T.M.C. RELAYS, PUSH BUTTON KEYS

AND LEVER KEYS
B.I.C.C. P.V.C. EQUIPMENT WIRE-

ALL COLOURS
Send large s.a.e. for price lists

SPEEDY COMPONENTS SUPPLY LTD.
High Street ' Handcross

Haywards Heath Sussex
Handcross 569

CALLERS WELCOME

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category-THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO-how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING" MACHINE-imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE "SCIENCE.
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 15p for your list-NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON

and presented on TV

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 230.

MISCELLANEOUS (continued)

RECORD T.V. SOUND using our loudspeaker
Isolating transformer. Provides safe con-
nection to recorder. Instructions Included,
70p + 10p 1'. R. 1'. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow -
borough, Sussex.

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, Ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and I2v Socket to

run other Lights or I2v Equipment.

Unbeatable at £3.10
POSt paid

or in kit form £2.90

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
30 output, new and boxed E3' A2 POST

10.0 PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

THE

Dimmerswitch
will dlm up Is 400 salts of incandescent lighting
trim zero Is tell brilliance. This salt simply replaces
the esrmal light switch, aral Is filled la a matter of
elutes. An MK mounting trams Is suppilsd, let use
vben more depth Is mugs&

Price-complete kit £280
built and tested 0.20

as supplied to Industry, Schools, Hospitals
Government Depts. etc.

Diathane Ltd.
111, Sheffield Road, Wymondham, NORFOLK.

£010 postage & packing

BUILD IT in a DEWBOX quality cabinet
21n x 2iiii x any length. DEW LTD.,'
Ringwood ]toad, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

FASCIA PANELS, hi -fl equipment, etc., etched
aluminium to individual specifications, S.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

PROFESSIONAL CONTROL PANELS

with ErEIBMill
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.

CHOICE OF SILVER ON BLACK, GOLD, RED,
BLUE. GREEN.

TRIAL KIT (Approx. 50 sq in.) 9gp + p.p. 30p
No.2 KIT (Approx. 100 sq. in.) £1.58 + p.p 30p
M.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.
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EDUCATIONAL

Electronics
at The Open University

Catch up in your spare time by studying
at home a new, introductory university
course in Electromagnetics and Electronics
which the Open University is offering in
1972.
Accepted students each receive an
oscilloscope, and other equipment, to aug-
ment tuition by text, tutor, TV and radio.
Whilst applicants are expected to have
a scientific or technical background, no
formal qualifications are needed.
Further information can be obtained by
writing to

G. A. H. Kiloh,

The Open University
Walton Hall, Bletchley, Bucks.

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV Telecoms, etc. For free informative
Guide, write CHAMBERS COLLEGE (Dept.
856K), Aldermaston Court, Reading, 1107
4PF.

A.M.S.E. (Else.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs' Cert., etc., on "Satis-
faction or Refund" terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
Illustrated book - FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

MEN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure-
LONDON COMPUTER OPERATORS
TRAINING CENTRE, C95 Oxford House,
9.15 Oxford Street, London, W.1.

FULL TIME COURSES IN ELECTRONICS AND
TELEVISION. These are nine month courses,
starting next September, which lead to Pity
and Guilds certificates. Extensive laboratory
work is included, and there are, in most cases,
no fees for those under 18 at enrolment. Full
details from-Section 47, Electrical and
Electronic Engineering Department, Southall
College of Technology, Beaconsfield Road'
Southall, Middx.

. EDUCATIONAL
Young men (and women) trained as Radio
Officers on liners and other ships. Salaries
rising to L2,500 per year (all found). Immediate
vacancies. Grants available for Day full time
course. For details of training Write to:
The Radio Colleen, 91 L ter Road.
Preston, Lancs., stating if interested in Day
or Postal course.

Established 1891

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.E.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

FOR SALE

SEEN MY CAT t 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 111, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

SHIBADEN VIDEO RECORDER, condition
as new 5175. Phone 061-998 3494.

MORSE PaENV !
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

For details and course C.O.D. ring 8.T.D. 01.660 3696
or send 4p stamp for explanatory booklet to:
OHM (Box 19), 45 GREEN LANE, PURLEY, SURREY

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
C. & G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.
RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator andmulti -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will besent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

EInternational Correspondence Schools -1
INTERNATIONAL

CORRESPONDENCE

I

I

(Dept. 152), Intertext House, Stewarts Road,
London SW8 4U.1

I

I

I
NAME

Block Capitals Please
SCHOOLS I ADDRESS I

I
I

A WHOLE WORLD I
IOF KNOWLEDGE

AWAITS YOU! AGE OCCUPATION 8/71
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SERVICE SHUTS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS
TA., RA010, TRANSISTORS, TAPES, CAR RADIOS

25p EACH, MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.A.E. WITH ALL

INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO

(Uncrossed P.O.'s please, original
returned If service sheets notavallable.)
FREE TV FAULT TRACING CHART OR TV

LIST ON REQUEST WITH ORDER
C. CARANNA

71 BEAUFORT PARK, LONDON, N.W.I I
MAIL ORDER ONLY

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CASH prices for Revox,
Ferrograph, Drench', Vortex ion, Tandberg.
9.30 - 5.00. 01-837 8200.

PRACTICAL ELECTRONICS any back issues
required. BANCROFT, St. Wilfrids, Halton,
Nr Lancaster.

PRACTICAL ELECTRONICS. Volumes 1 to 4,
November and December Issues in particular.
Price and condition, please to-MR. BLAKE,
124 Windsor Avenue, Hillingdon, Middx.

WE PAY THE HIGHEST PRICES for new
valves. Cash sent by return. A.D.A. MANU-
FACTURING CO., 116 A ifreton Road,
Nottingham.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25 volts, 1, 2, 5, 10 mid,
31p; 25, 50, 4p; 100, 5p. Mylar Film 100 \'
0-001, 0.002, 0.005, 0.01, 0.02, 2p; 0.04, 0.05,
0-1, 2.5p. Mullard miniature Carbon Film
Resistors 1W in-icomn, 8 for 5p. Postage
5p. THE C.R. SUPPLY CO., 127, Chester-
field Road, Sheffield, 88 ORN.

DRY REED INSERTS

Overall length 1.85' (Body length 1.1"),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
doz.; 23.75 per 100; 127.90 per 1,000; 030 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
QM Portland Road, Worthing, Sousa 0903 34897

RECEIVERS AND COMPONENTS
(continued)

EX COMPUTER PRINTED CIRCUIT PANELS
4io packed with semi -conductors and top

quality resistor., capacitors, diodes, etc. Our
price 10 boards 50p, P. a P. 7p. With a guaran-
teed minimum of 35 translators. Data on
translators included.
SPECIAL BARGAIN PACK. 25 boards for *1,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistor. Included.

PANELS with 2 power translators similar to
0028 on each board-components 2 boards (4 x
0C28) 50p, P. 81 P. 6p.

9 0A5, 3 OA10, 3 Pot Cores, 26 Resistors, 14
capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x Ain. 4 for 21,
P. & P. 25p.

LARGE CAPACITY ELECTROLYTICS
10,000MFD 311V
16,000MFD 121, }409 each, P. P. OP'
or 2300 per doz. Carr. 30p.

250 MIXED RESISTORS 62p
a 4 watt.

ISO MIXED HI STABS 62p
9, 9 a 1 watt 5% & better.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car spot light -
projectors, etc. 50p each. P. & P. 5p.

DIODES EX EQPT.
SILICON

I Amp 1,000 PIV 4 for 50P
20 Amp 150 PIV 4 for 91.

P. & P. 5p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25Y to
50V. 2.5k coil. 8 for 50p. P. a P. lip.

KEYTRONICS mail order only
44 EARLS COURT ROAD
LONDON, W.8 01-478 8499

MULLARD TRANSISTORS, ex. eqpt. Perfect.
0C23 20p (Heat Sink lip), 0072 top. Diodes
°A1° 10p. LESMAR, 15 Conholt Road,
Andover, Hants.

BIG BARGAIN PACK containing varied assort-
ment of semiconductors, pots and larger com-
ponents. 75p post free. PAXTON, 108 The
Chesils, Coventry.

P. E. AURORA. Complete sets of
electronic components for assembly on
Vero board. We also have specially
designed printed circuit cards for a
combined controller / filter system
readily available. (S.A.E. for lists).

OPTELMEC LTD.
1, 2 & 3 Nelson Works
Back Road, SIDCUP, Kent

CHROMASONIC
ELECTRONICS

supply only 1st grade branded goods
subject to makers' guarantees

SN7400N, 1, 2, 4, 3, 10, 20, 26, 30, 40, 50, 31, 54
SN7460N all 26p ea.
SN7441AN, 42, 73, 81, 82, 90, 92, 93,94,93 &HU ea.

PA230 92p PA246 12.415 TAA310 21.25
PA234 87p TAA263 70p TAA320 86p
PA237 61.57 TAA293 90p TAD100 01.95
PA239 22.50 TA A300 21.60 TAD110 21.915

LOW NOISE HI -STABS
watt 3% all E24 values 3 for 2p plus p. & p. 6p

up to 50 resistors + Ip for each additional 50.

FREE CATALOGUE p. & p. 3p
p. on all orders other than resistors Op.

56 Fortis Green Road, London
N10 3HN

RECEIVERS AND COMPONENTS
(continued)

COMPUTER PANELS. 5-BC108 diodes 169, Poet 5P.
4-609, post lop. AMERICAN PANELS. Total at least
30 transistors, first grade components, details pro-
vided, 3-55p, post 10p. 6-00170, DIODES, 88p, poet
Op each. 8.0072/73/42, 8-0A10 DIODES, 20priPezt
10p each. 4-MD534, 5.100mF ELECTROL CIL
I2V potcore, etc., SOp, post 8p each. JEW COIL
PACES. L.M.B.W. Push button or piano key. No
lope, 110p, poet 10p each. ORP1S on panel ex -equip-
ment, Sip c.p. MICRO SWITCHESon or off, 169

p., discount for quantities. FERRITE ROD 7" x
12p, post Lip each. LAS POT CORES. 20 in ALl bow
with 20 100 caps,61 60, post 27p. Singles, 15, c.p.
COMPUTER RELAYS, D.P.D.T., 700 ohm coil,
weigh }oz, 559 with base, 65p poet free. SMALL
SYNCHRONOUS MOTORS with train of gears,
200.250V, 809 post free.
POLYSTYRENE CAPACITORS. 125V, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,500, 1,800, 2,200,
2,700, 9,900, 3,900, 5,600, 6,800, 8,200, 0.01, 0.012,
0.015, 16p dozen, poet 10p.
Assorted. L' leads, 100 for 80p, post 10p.
ASSORTED COMPONENTS. 71b. 111.25 c.p.
ASSORTED COMPUTER PANELS. 21b. 11.25 c.p.

W.B. RADIO
76 HAYFIELDJ. ROAD, SALFORD 6, LANCS.

MAIL ORDER ONLY

C -CORE

TRANSFORMER KITS
Consisting of: --
CLAMPS, WINDING BOBBIN,
TWO C -CORES AND BANDS
Rating Price P. & P.

5 VA 35p Sp
10 VA 40p 10p
15 VA 50p 15p
25 VA 60p 20p
50 VA 90p 25p

100 VA 21.50 35p
500 VA 22 409

1000 VA 23 50p
Above for 50 Hz operation

Inquiries invited for other sizes, also
toroids, E -cores, transformers for other
frequencies, and enamelled copper wire.
Design advice given F.o.C.
Supplied by :--

Trankit Electrical
192 Silvertonhill Avenue
Hamilton ML3 7PF

30 WATT POWER AMPLIFIER
IDEAL BASIS FOR HI-FI SYSTEM

30 watts rms into 80. <20 Hz -40 KHz -1-
Ida ac full output. 004% distortion at full out-
put. Differential input stage -300 mV for full
output. kTested, ready to mount 17-35. 2 for
L14.50. Quantity/Trade discount.
Kit with drilled glass fibre board, heatsink and
all components, etc., L5.70. P. & P. ISp. Over-
load protection 23p extra.
S.A.E. details of above, also SO WATT, 100
WATT IC POWER AMPS, power supplies,
etc., to:

FIELDSIDE ELECTRONICS
120A Richmond Road, London, 5.W.20 01.428 8076

Microcircuits:
709 .. 4Op
741 .. 73
PA230 .. 97pp
PA234 .. 97p
PA237 L1.63
SL402A .. LI 75
MEL II 35p
D4OCI 55p

Transistors
MEF104 .. SOp ME4IO2 lap
ME0402 2Ip ME6101 15p
ME0412 20p MP8I 1 I . 35p
ME0413 .. ISp 2N5I72 7p
MEI002 lip 2N3055 . 60p
ME4I01 Ilp BFX 86 2Ip4W Zsnsr Diodes:
47V .. 12p 6.2V 12p
9.1V .. 12p

Etch resist filled Marker Pen for
making printed circuits 80p

7400 ..
7410 ..
7420 ..
7430 ..
7473 ..
7474 ..
DIL Conn...

2Ip
21plip
21p
43p
43p
2.51)

JEF ELECTRONICS (P.E.8)
York Nouse, 12 York Drive, Grappenhall,
Warrington, Lancs. Mail Order Only
C.W.O. P. & P. Sp per order. Overseas 40p

Money back if not satisfied
List free on application.
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RECEIVERS AND COMPONENTS
(continued)

NEW SILICON TRANSISTORS -
Texas markings. NOT seconds, etc., or rejects.
Both are for general-purpose, low-level, high -
gain applications. Both have hfe 45-800 and max
dissipation 250 mw.
2.913905 7p each. (N -P -N, toll-emi tter 30v max,
cell current 30ma max).
2144059 9p each. (P -N -P, coll-emitter -30v
max, coil current -30ma max).
Ratings at 25°C free -air temp. Data sheets 1p ea.
Mail order only. Post etc. 6p per order.
K. M. GRAPHIC (Components Dept.) Ref. DI

S Gower Street, Derby DEI ISB

MAGNETIC RECORDING TAPE. Fully Guar-
anteed. 5in L.P., 60p. Mn D.P., St Mn T.P.,
61 60. Tin L.P., Si. Tin D.P., 111.55. Tin
T.P., £3. Inverter. 15 W 12 to 240 V, 81.50.
Postage, 15p. Send 10p for full lists of elec-
tronic components. NUJ ELECTRONICS,
495 Alum Rock Road, Birmingham, 8.

DUAL GATE MOSFET MEM 5640, ruggedised
3N140, elm. 40873. For WW Communic.
Rx, Stereo FM, etc., only 65p. U.K. post 5p.
AMATRONIX LTD., 398 Selsdon Rd., S.
Croydon, Surrey, CR2 ODE.

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWEST PRICES anywhere:
15ift ext., 11620; 17ft extd., S650; 20ft
extd., ST; 21fft extd., 117.75; 24ift extd.,
SEM; 29ft extd., 1110.25; 314ft triple extd.,
1112.25; 36ft. triple extd., MIL Carr. 80p. Free
Lists. Also Aluminium Ext. and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2574. Placing order on C.O.D.

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER. TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,

(single output) 42 each. P. & P. 15p.
9v + 9v: 6v 4- 6v; or 41v + 4Iv (two separate
outputs) UM each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17

Your local component stockist
ast Anglia

AG LE

Electronicsagle St.

IPSWICH scam

HOW TO BUILD A MULTI -CHANNEL
DIGITAL RADIO REMOTE CONTROL
SYSTEM FOR CARS. BOATS OR PLANES.

MANUAL 75p plus 8p post.

TELERADIO ELECTRONICS

325 7 Fore Street, Edmonton, N.9

DABAR
audio
mixer

modules

A range of audio Pre -amplifier
Modules is now available enabling
the construction of custom-built
audio mixers for studio, P.A. and
discotheque installations; at reason-
able cost and with many facilities
usually available only on expensive
systems. The Modules, construc-
ted on glass fibre printed -circuit
boards, are complete with anodised
aluminium black facia plates and
four control knobs indentified: L.F.,
H.F., Echo Send and P.F.L. The
modules are designed for use with
external faders or volume controls
and fulfil most requirements in the
audio field. Up to ten input modules
may be mixed into the combined
Mixer/Line Amplifier Type MX/
LNTA which is available on a match-
ing facia plate with V.U. meter. The
line amp will deliver 20dBM. All
mixing may be effected with 10k log
faders.
The modules are fixed with four
screws and dimensions are 7iin
2fin.
Input modules available:

UM1 200-600 ohm MIC
UM2 50k ohm MIC
UM3 Mag P/U 1.5mV R.I.A.A.
UM4 Mag P/U 5mV R.I.A.A.
UM5 Crystal P/U 500mV
UM6 High Level Tape/Tuner

500mV

Mixer/Line amp MX/LNTA: 10
inputs plus expander input; 600 ohm
line out with preset for V.U. adjust-
ment.

Power Unit for above Modules:
Type PU11/30, 30V, 500mA. 100W
slave amplifier -100W into 4 ohm
load 'Inn 10fin 7}in.
Prices: UM1-6, £9 each. MX/LNTA,
£12. PU11/30, £8. 100W Slave Amp
£50.

Manual showing mixing arrange-
ments, connection data, etc., 25p.
S.A.E. all inquiries. Trade inquiries
welcome.

DABAR ELECTRONIC PRODUCTS

98a LICHFIELD STREET

WALSALL, STAFFS WSI IUZ

WALSALL 34365

UNIQUE
TWIN

TAPE DECK
UNITS

OFFERED AT A FRACTION
OF THEIR ORIGINAL COST

£35 EACH
TESTED
WORKING

(Few available requiring attention at E25 each)

Carriage E350 each, including wooden packing
case, insurance, etc.

These superb twin tape deck units were originally
designed for installations requiring the continuous
replay of music or speech when connected to
suitable amplifiers and cost approx. MO each to
manufacture. Consisting of two completely self-
contained tape decks operating at either 3fin
(3 button f track model) or 74in (6 button track
model) Each tape drive unit is fitted with a
unique automatic solenoid operated tape drive

I mechanism actuated by metallic stop foil
at end of tape or inserted where reversal is
desired. Constructed to the highest specification
with the finest components available to ensure the
utmost reliability. Nothing has been spared in the
construction and the superb heavy duty capstan
motors (2 off) and rewind motors (4 off), top
grade relays, solenoids, etc., all bear witness to
the high standards set.

Available in two basic versions with either 3 or
6 button operation. The three pushbutton
model 3} i.p.s. has interlocked controls operating
both tape drive units simultaneously and is fitted
with 2 Ferrograph 4 track stereo heads. The
6 button 71. i.p.s. model has independent control
over each tape drive unit and is fitted with 2
Marriott 4 track stereo heads. A.c. 230/250V.
50c/s. Vertical or horizontal operation. Size
I9in 19iri Bin deep. Weight 541b.

TECHNICAL SPECIFICATION
Power requirements 2301250V a.c. 50c/s. Vertical
or horizontal operation. Overall dimensions:
I9in I9in gin deep. Weight 541b. 3 button
model operates at 3f i.p.s. 6 button model
operates at 74 i.p.s. TAPE REEL SIZES:
Upper deck 51in. Lower deck 5in. Capstan drive
motors: 2 AEI cc. motors continuous rating Type
BC 1504-B. 230/250V a.c. 50c/s 1/75th h.p. 1,500
r.p.m. REWIND AND TAPE UP MOTORS:
4 G d a.c. motors continuous rating Type
DI-IP5C 100-130/200-250V. 50/60c/s 0.3A -0.15A
24W. RELAY SUPPLY TRANSFORMER:
Primary 210-230-240V a.c. 50c/s. Secondary
24-26-32V. RECTIFIER. Sentercel selenium
rectifier type 460 SC 21BI 5. CONDENSERS:
I Plessey 2.000uf 50V d.c. 2 AEI 2uf 400V.
SOLENOIDS: 8 Magnetic Devices Ltd Type.
42766 120 ohms. RELAYS: 2 Double coil relays
type 593E11/TS 5668 590 ohms. 2 Type 569E14/
590/AEF2/24. 2 Type 596/E9/1390/G2124. 2 Type
596E13/590/E2/24 (3 button unit unly 1).
RECORD/REPLAY HEADS. 3 button unit
fitted 2 Ferrograph 350 ohms impedance half track
stereo heads. 6 button model fitted 2 Marriott
4 track heads 500 ohms impedance.

SYPHA SOUND SALES LTD.
82 HIGH HOLBORN, LONDON, W.C.I

Telephone 01-242 7401
Few mins. Holborn Tube. Holiday Sat.
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RS!
VALVE MAIL ORDER CO.

BLACKWOOD HALL
16a WELLFIELD ROAD, LONDON SWIG 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

Op fp fp Op 24
1N21 018 4e127 046 3(117) 0.80 02431 088 0C43 0.40
11123 0.20 AC128 045 B1,181 048 02531. 025 0144 018
11185 0.88 4C18- 040 BF184 026 0J751 0.88 0144131 0.18
111263 040 ACI88 0.30 13018.. 0.26 1101005 050 0145 0.15
111206 040 ACY17 0-30 13E194 0.18 118100.4 0-20 014341 018
111645 045 ACY18 0.25 BFI93 0.16 MAT100 025 0146 0.28
1N720A 040 ACY19 0.26 B0190 0.28 MATIOI 030 0157 080
111914 04/11 ACY20 0.23 BF197 0.23 MAT] 20 0.25 OC.18 060
1114007 048 ACY21 0.23 BENI 0.28 MAT121 080 0139 045
18021 040 ACT= 0.18 11F898 0.28 MJE320 048 0016 050
18113 1145 ACY27 045 BFX 12 048 MJE2935 1.75 0170 0.13
18130 048 ACY28 0.18 BFX13 0.26 MJE3033 093 0171 015
18191 11411 ACY39 045 BFX29 0-30 NKT128 0.35 0172 0.25
18202 048 ACY40 015 BFX30 048 NKT129 0-30 0173 0.30
20240 148 ACY41 0.25 BFX35 048 NKr211 0.25 0174 0.30
20301 040 ACY44 0.38 BFX63 040 NKT213 025 0175 026
20302 04111 AD140 0.50 BFX84 040 NKT214 0.15 0170 0.25
20308 040 AD140 0.50 ISFX85 0.40 NKT9I6 0.38 0177 0.40
20371 0413 AD161 0-88 BFX86 0.43 NKT2I7 0.40 0178 020
20381 0415 AD162 0.38 BFX87 043 NKT218 0.40 0179 0.23
20414 040 A1,106 0.80 BFX88 0415 NKT2 19 0.33 0181 0.25
20417 0411 .40114 0.33 B1110 140 NKT222 0.20 0181D 0.20
211214 040 AF113 0.80 BFYII 1.116 NKT224 0.23 018126 020
211247 045 AF116 0.33 BEY 17 0415 NKT251 0.24 0C81DM 018
211260 040 AIM; 0.25 BYFI8 045 NKT271 045 00813 046
211404 040 A0118 0.63 130119 046 NKT272 0.26 0182 025
2/1697 0411 AF119 0.20 BF Y24. 0.45 NKT273 0.20 01821) 0.15
211698 043 AF124 0.25 811044 1.00 NIC1274 0.20 0183 028
211709 040 AFI23 0.20 BEY50 043 NKT275 0.25 0184 045
211706A 01$ AF126 0.18 BEY51 040 NKT277 040 00114 048
211708 0.15 A1,127 0.18 BF Y52 0-28 NKT278 045 01122 0.50
211709 0413 AFI39 0.80 BEY53 0.18 NKT301 0.40 00123 0.50
211711 048 AF17t1 0.48 BEY64 043 NICT304 0.50 01139 0.25
211987 043 AF179 048 IIFY00 048 NKT403 0.75 01140 0.38
2111090 0410 AF180 043 1)EIX27 0.50 NKT404 0.83 01141 063
2111091 043 A-1,181 0.43 118X60 048 NKT878 0.80 01169 0.20
211131 040 AFI86 040 1381(76 0.16 NKT713 0.25 01170 0.25
311133 040 AFY19 148 1381,215 0.18 NKT773 0.25 01171 0.80
2111302 040 AFZ11 043 BSY27 040 NKT777 0.38 00200 0.40
2111303 043 AFZ12 076 BBY31 040 07813 0.38 01201 0.60
261304 0.25 A8126 04E1 1313293A 0.15 OA) 0.20 00202 0.75
2111303 025 A8127 03$ 13SY95 045 OAR 0.13 00203 0.40
2111306 045 481"8 0.25 BT102/50011 0447 0.10 00204 040
2111307 0-25 A13129 0410 045 0470 010 00205 0.75
2111308 0.30 A8136 046 B1142 0413 0A71 0,10 00206 0.90
2111309 046 .48150 0.18 BTY79/10OR 0.473 0.10 00207 0.90
2111420 0.93 A131'31. 040 045 0474 0.10 00460 0.20
2111307 048 AS133 0.20 la Y79/40OR 0479 0.10 0C470 040
2111326 048 A8133 0.20 1.75 0A81 0.10 01P71 048
211909 2.25 .48162 045 BY 100 048 OAK, 0.13 011012 0.50
1112147 0.75 A8186 043 11 128 0.16 0A86 0.15 ORP60 0.40
2N2148 040 ASZ21 "a 1311.27 0.20 0A90 0.10 ORPOI 0.43
2/12160
9112218

0.63 A8Z23
040 Aryll,

0-75
048 BY PP' 005 0A91

0A95
0.08
0.08

8191
8AC40

0.80
0.2,5

2112219 0.33 At -101 1.50 111213 0.25 0A200 0.08 857308 0.38
2112287 143 111107 0.13 BYZIO 0.40 0A202 0.10 IST722 0.38
2112297 0.30 BCIOn 0.13 1117,11 BM 0.4210 0.25 8T7231 0.63
2N2369A 0.20 B1109 0'13 0A211 0.38 8X68 0.20
9112613 0.28 l BC113

111212 0.30 OAZ200 0.55 8X631 020
2112646 043 l BC113 04 BYZ19 045 OAZ201 0.50 8X635 0.30
2112712 045 BC116 040 B XI5 1.00 OAZ202 0.43 81E640 0.50
2112784 040 111116.4 0.45 , BEM 0.68 o AZ203 0.43 8X641 0.55
2N2046 245 13(.118 0.38 BYZ88c:113 OAZ3.04 0.43 8X64.2 060
2112848 048 111121 0.2010.18 OAZ203 0.43 8X644 0.75
2112904 040 111132 0.90 el 11 085 OAZ206 0.43 8X645 0.75
2112904.'. 048 BC125 088 11031/113 0-25 OAZ207 0.48 V15/301. 0.50
2112906 040 BC136 045 0081/40 0.48 0AZ208 0-33 V30/201 P 048
2112907 048 BC140 0.551 184B 2.50 OAZ209 0.83 V60/201 0.50
2N2924 043 BC147 0.18 c81011 3.13 0.42210 0.33 V60/2011' 0.88
2112923 0-18 BC148s 018 DD000 0.15 OAZ211 0.33 X A101 0.10

- 2112926
2N3054
2113053
2113702
2113703

0.13
040
0-75
0.13
045

110149
11C157
8113/i
131160

0.20
040
020
043

DD003
DD008
DD007
1/0008
GD3

015
0.18
0.40
0.38
0.33

OAZ)22
042223
0AZ224
OAZ241
OAZ242

0.40
040
0.38
0-23
0-23

XA102
X A151
XA132
X.4161

0.18
0.15
0.15
0-26

2113706 043 111169 013 GD4 0.05 0AZ.44 043 X A162 025
2113707
2113709

045
043 191131 040 (IDS

OM
0.00
0.28

OAZ246
OAZ290

0.23
0.38

X8101
X11102

0.43
010

2113710
2113711
2113819

0-13
048
045

8113.2040
BCY33 0.26
BCY34 040

(,D12
GET 102
OET103

0.05
040
043

0C16
0116T
OCI9

0.50
0-38
48

X11103
X11113

0.25
0.12

2113820 048 BCY38 0.40 GETI13 0.20 0110 098 XB121 0.43
2113823 0.75 BCY39 0.60 OET114 0.15 0122 0.50 ZR24 048
2113027 043 BCY40 040 GETI 15 045 0123 0.80 Z8170 010
2115088 048 81142 045 0E1'116 040 0C24 0.60 28371 018
28000
28301
28304

1410
040
045

BCY70
131171
BCZIO

040
0.30
045

GET120
OET872
GET87O

0.25
0.30
044 0(.126

0.38
0.25

ZT21
ZT43

025
0-25

28301 048 BCZ11 0-40 (;ET880 0.38 0C28 0.63 7,TX 107 0-15
28703 0413 1311121 045 GETBBI 0.25 0029 0.63 ZTX108 0.15
AA129 040 130123 0.83 GET9E12 025 0130 0.40 ZTX300 0.13
AA312
AAZ13

040
0.13

131024
B0111
BF113

080 1; ET885
1433 GEX44
0.25 OE X45 1

0.25
008
0.65

0135
0136

0.50
0.63

ZTX304
ZTX500

0.28
0.20

AC107 048 BM, 040 1EX941 0.15 0141 0-25 ZTX 303 040
AC126 025 BF167 0.25 (12:01 0.25 0142 0.30 zT1331 040

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12.95

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only j Tel. 01-769 0199/1649

PHOTOELECTRIC KIT
CONTENTS. 9 P.C. Chamis Boards, Chemicals, Etching Manual, Infra -Red Photo -
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build aSteady -Light
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for
modulated -light operation.

PHOTOELECTRIC

ti ot v so., et /AA

PHOTOELECTRIC KIT

L1.95
Postage and Pack. lop (1_,

Commonwealth:
SURFACE MAIL 20p

AIR MAIL 2140
Australia, New Zealand,

8. Africk Canada and U.S.A.
Also Essential Data Circuits

and Plans for Building
tee 10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 mirror.. 2 43 -degree wooden blocks. Infra -red filter, pro-
jector lamp holder, building plane, etc. Price 21.00 Postage and Pack. 5p (U.K.).
Commonwealth: Surface Mail 10p, Alr Mail 90p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Una.. Filter, etc.
Price £1.60. Postage and Pack. 5p (U.K.) Commonwealth: Surface Mail top, Air Mail
20p.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -leas, Steady -light Photo -Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototraneletor, 3 Transistors, Chattels, Plastic Cue,
Resistors, Screws, etc. Full Size Plane, Inetructions, Data Sheet "10 Advanced Photo-
electric Designs".
Price 2140. Postage and Pack. 3p (U.K.),Comnionwealth lop; Airmail 20p.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses,Infra -red Filter, Lampholder, Bracket, Plane, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Elt.
Price 503. Post and Pack. 5p (U.K.). Commonwealth: Nurittee Mall lop; Air Mail 20p

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send Tl.A.E. for fall details, a brief description of all Kits and Projects

rYU KAW THE

SELF-SWAtaIv=EA=0"
Get these a/° d,'yinq GREY HA144fmtli

./ OR SLACK WRINKCE
(CRACKLE) fiinche s

Yukon Aerosol spraykit contains 453g. fine quality. durable easy instant
spray. No stove baking required. Hammers available in grey and blue,
90p carr. pd. Modern Eggshell Black Wrinkle (Crackle) producing a 3D
textured finish, 90p cart. pd, all at 050 per pushbunon mil -spay can at
aur counter. Also durable. heat and water resistant Black Man finish
(339g. self -spray cans only) 75p can. pd.
SPECIAL OFFER One can plus optional transferable snap -on nigger
handle (value 25p) for 96p can. pd. Choice of 13 self -saw plain colour.
and primer (motor car quality) also available.
Please enclose cheque or crossed P.O. for total amount direct to:

DEPT: K7 YUKAIM, Haw EDGWARE ROAD, LONDON 1N2 1 BN
We supply many Government Departments. Municipal Authorities,
Institutes and Leading Industrial Organisations -We can supply you too. Now Bthiah-
Open all day Saturday. Closed Thursday afternoons. even batter

Other Yukon Ao
Drying Aerosols.
453g. at 90P
ear, p0
onclude
Bare Chromate
Claw Lacquer

GM,
Blue

BAKER I Sin. AUDITORIUM
A high wattage loudspeaker of

Useful response
left weight

Lotest catalogue Sp with enclosure pions
GUITAR MODEL "GROUP 50" 50 watt 419

20-14,000 c.o.s.

15 lbs.

f119z

exceptional quality with a level
response to above 8e000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home.
Maximum Poser 35 walls

Bass Resonance 35 C.P.s.

Flo Denslit 15,000 gauss

Voice coil impedance 8 or 15 ohms models

Baker Reproducers Ltd
Bensham Manor Road Passage, Thornton Heath, Surrey. 01.684-1665
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.1.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on 'SATISFACTION
- OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical

Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

& G. Eng. Crafts
(1. & G. Fabrication

Draughtsmanship
.1.M.I.ED.
ci_n. Draughtsmanship
I & Press Tools
Elec. Draughtsmanship
Ji; & Tk>ol Design
Design of Elec. Machines
'technical Drawing
Building

Electrical & Electronic
X.M.S.E.

& G. Elec. Eng.
;oneral Elec. Eng.

Installations & Wiring
Electrical Maths.
Electrical Science
omputer Electronics

Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
I'V Servicing
f 'about TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gcn. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials 'fondling
Operational Research
Metrication

Constructional
A.M.S.E.
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
lleating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

(Ai. I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
11.1.E.T. and its
associated schools
have recorded :eel!
over 10,000 G.G.E.
successes at '0' and
'A' less!.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Student,
have obtained City
Certificates. Thousand,
other exam successes

( Write if you prefer not to cut this page)

BIET

THEY DID IT-

SO COULD YOU
"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured." -Case History H/493.

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/46I.

FIND OUT FOR YOURSELF
These letters - and there are many
more on file at Aldermaston Court -
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

free!
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

rfu: Dept B4, Aldermaston Court, Reading RG7 4PF
MI MI MI MN Ell MI MI MI

IPlease send me book and details of your Courses in

I Name
in Address

Occupation

I

B.I.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE
Published approxonately on the lath of each mouth by tic Magazines Ltd., Fleetway Hous, F.wr.ogdoil Street, Loudon, Printed in England by Chapel River Press,Andover, Haute. Sole Agents for Australia and New Zealand --Gordon & Gotch (A(sia) Ltd. South Africa -Central News Agency Ltd.: Rhodesia and Zambia -Kingstons Ltd.East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) For one year to any part of the world £2.65 (t2.13.0.1.Practical Electron'cs 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 orotherwise disposed of by way of Trade at more than the recommended selling price shown

on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of its amutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of airy publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI COMPONENTS TEST PA DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER

HENRYS RADIO

COMPLETELY NEW
10th EDITION
CATALOGUE 350

piles fully
detalled and
Wes! rated

ovefing every
specs of
Elec.:Imes
-plus data and
Informatton

MOM
Stock lines
at Special

Low Prices and
Fully Guaranteed

Pillf/FIVE 10p VOUCHERS

FOR USE WITH PURCHASES

FREE to Industry. Educational or any Organisation,
including Schools and Colleges, ecc. Apply on

Official heading to our "303" address.

A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

F
To Henry's Radio Ltd. (Dept. PE)

3 Albemarle Way, London, E.C.I.

Please send copies at 55p each Post Paid.

I enclose Cheque/PO for

(Use BLOCK CAPITALS -cut out and send with Cheque
or Postal Order (No cash please). Use only for ordering

catalogue).

Name

Address

Allow 7-10 days from date of posting.

(PE)

_ _ _ _ _ _ _J

MOE OfIVIRMINITION
PRICISAIWAWROMNEWYg

'Components from stock for
almost all published designs.

TRANSISTOR AMPLIFIERS
NEW RANGES NOW

(Leaflets Ref. Nos. 6 and 8).

Post, etc. 20p.
4-300 4TR 9V 300mW LI .75
104 4TR 9V IW L212.
304 4TR 9V 3W E2.47
555 6TR 12V 3W L2.75
PA7 6TR 16V 7W L31.62
608 6TR 24V IOW L4.12
410 4TR 28V IOW L4.97
MPA I2/3 6TR 18V 12W L4.50
MPA12/15 6TR 36V 12W L5.25
Z30 9TR 30V20W £3.75
PA25 IOTR (Special) 25W L7.50
Z50 30V 40W E5.47
PASO 12TR (Special) 50W E9.50
100 100W with power supply L45

post 45p

OPTIONAL POWER SUPPLIES

IN STOCK

Post, etc., 20p

P500 (One or Two) for 104, 304 L2.62
PS20 (One or Two) for PA7 13.47
MU24/40 (One or Two) for MPA12/3 or MPAI2/15 14.50
PZ5 for Z30 L3.97 or PZ6 for Z30 L6.97
PZ8 for Z50 1.5.97 Transformer C225
PI 1 for 608 L2.87 PI5 for 410 12.61
MU442 for I or 2 PA25 or I only PASO L6.50

NEW MINIATURE
LOW COST
AMPLIFIER
MODEL 4-300
9V operated or mains unit optional
transformer (MT98 70p), 1-10mV
adjustable sensitivity. P/P output
for 3-8 ohms. Fitted volume
control and leads. Size 54 -in I Bin
x fin. Thousands of uses -takes
magnetic, dynamic and crystal inputs
direct. Output 300rnW-very high
gain -built in rectifier circuit.

Price LI 75
P.P. 15p. Complete
with FREE leaflet
No. 8.

HI-FI TO SUIT
EVERY

POCKET

CHOOSE 100 STEREO

FROM SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from
L30 purchase -callers only).
FREE -Stock Lists Nos. 16/17
on request.
BEST VALUE IN U.K.

GARRARD TAPE DECK

9V operated 2 -speed tape deck
fitted Record/Replay I track and
Erase/Bias Osc. Head. Complete
with Oscillator/Record head
circuit. Unit size 9in Olin .
I fin and 2i -in below motor
board. Takes up to 4in spools.
Supplied Brand New.

Price C997
P.P. 33p (31in. tape 300ft.) and
spool 40p.

HENELEC
EQUIPMENT

(as previously advertised)
SELF -POWERED SILICON
PRE -AMPLIFIERS
FETI54 Stereo t16-50, post 25p.
FET9/4 Mono with mike mixer
1I2.50, post 20p.
SILICON POWER
AMPLIFIERS FOR USE
WITH ABOVE
PA25 25W into 80 0.50, post 20p.
PASO SOW into 40 19.50, post 20p.
MU442 power supply for I or 2
PA25's or I only PASO L6, post 20p.

PACKAGE DEALS
FET9/4 plus PA25 plus MU442
£25, post 40p.
FET9/4 plus PA50 plus MU442
L27, post 40p.
FETI54 plus 2 x PA25 plus MU442
£36, post 50p.
FETI54 plus 2 PASO plus 2
MU442 L40, post 50p.
No soldering -just edge connectors
and din plugs/sockets.
Free Brochure No. 2.5.

BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design
with full power output. Fully
tunable on both MW/LW bands.
7 Mullard transistors. Fitted Sin
speaker. Room filling power.
Easy to build with terrific results.
Two colour leathercloth cabinet
with silvered front. All local and
continental stations. Complete
detailed instructions.

Total cost 1698, p.p. 35p. All parts sold separately.
Ask for Leaflet No. I.

PROJECT 60 PACKAGE DEALS
2 r. Z30 amplifier, stereo 60 pre -amp. PZ5 power supply,
116.75. Carr. 40p. Or with PZ6 power supply, a8.2.5.
Carr. 40p. 2 x Z50 amplifier, stereo 60 pre -amplifier PZ8
power supply, £20.2.5, p.p. 40p. Transformer for PZ8
L2.25 extra. Any of the above with Active Filter unit add
L4.75 or with pair Q16 speakers add L15. Also NEW
FM TUNER, £21.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION. _-
MONO AND STEREO. A popular
VHF FM Tuner for quality and recep-
tion of mono and stereo. There is
no doubt about it -VHF FM gives
the REAL sound. All parts sold
separately.
Free Leaflet Nos. 3 and 7.
TOTAL L6.97, p.p. 20p. Cabinet LI, Decoder Kit L5.97.
Tuning meter L1.75. Mains unit (optional) Model PS900
L2.47. Mains unit for Tuner and Decoder PS 1200 0.62.

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

Electronic Organs,
P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963

Mail Orders, Special Bargain
Shop, Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/9

"354" & -356" OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY


