
An exciting hobby.... for everyone

everyday 7p
electronics

U.H.F.
TV AERIAL
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meet the precision
'INVADER' I ki AVM%

Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27

watts. Special temps. from 250°C/410°C.

For perfection
in soldering

11076 L646
BIT SIZE 1/4"
6.34 mm Dia
27 wgtts

BIT SIZE 3/16"
4.75 mm Dia.
23 watts.

£218 £212

L706 -I -
BIT SIZE 1/8"
3.2 mm Dia.
19 watts.

£1.96

the

Don't take chances.
We don't. All our

ADCOLA Instruments
are of impeccable qual-

ity. You can depend
on ADCOLA day afterday.
That's why they're sopopu-
lar.You get good service ...

reliability...from our famous
thermally controlledADCOLA
Element and the tough steel

construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA PRODUCTS LM ADCOLA HOUSE GAUDEN ROAD LONDON,S W4 6 LH
Postage.packing paid on orders over £2 underE2.add £0.10

Models required
Enclosing P/0 or cheque for
Name
Address

EE8

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations.
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened yersiont . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p, including P Et P, and it's money very
.vell spent!

RENDAR
Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill

GIANT POWER vA);,TEi.,A..

BROADCAST RECEIVER
SITS 3 in 1 SC DC P05111 SUPPLY MEN

SINS BATTERY phut BUILT-IN BITTER! BOOSTER

OUR PRICE
+40p P. & P. 1.1050

No lens than 3 VHF BANDS.
picks up Aircraft Transmissions.
Pop Pirates, Taxis, Ambulances,

Lccal Radio, Continental and all BBC,
VHF Stations phis fascinating Public Service

Transmissions we am not allowed to mention! Even
TV sound in car lain areas. PLUS A SPECIAL WEATHER -

BAND. Frequency ranges: MW540.1600K 11Z, FM88-10851112
Airhand 108-145 MHZ. VHF 145-175MHZ, 23 nemlCOndUctorn
42 tranzistors, 11 diode. and thermietors. Automatic frequency
control. 31" telescopic aerial. Rune off mains AC 230/250 volts

or off 4 Ull batteries, or use re -chargeable nickel alkali cell. Finished in etrong
leather grained cane with carrying handle. Approx. size lOr n gl"
Writ guarantee. Special magnetic ear -plea for personal listening, dry batteries
FREE. HURRY ! limited quantity from Sonic Sound. Folly guaranteed.

PRICE £28.95
SO p P. & P

Tune into the world with this amazing world
radio, A truly eneeptional unit In performance
and looks-leatherette with stainless steel trim.
Looks good anywhere. Use either as a portable

with ntandard batteries or plug it
directly into 220/240 volt domestic
mains supply. 14 Tratudstore; 9 diodes:

1 thermistor. Internal ferrite rod
antenna plus telescopic aerial.
Separate tone, volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS. Complete

s with Hi-Fi earphone for personal
lietening. Frequency ranges: Long wave
150-350Kcs. Medium 353-1605Kcs.

- Ruins 1 6-4 5Mcs. Short Wave 12-24Mcs- FM/VHF 88-108Mcs. Aircraft 108-135 Mce.
PUBLIC SERVICE BANDS 135-174 Mce. Fully
guaranteed.

.Iffnisirr of Post & Telecommunications Sas pointed out that a
Ranee (oat generally available to the public) is required for reception of trans-

missions by Fire Brigade, Aircraft, Shipping. ete,

SONIC SOUND
AUDIO LTD.

(Dept. EDS), 872 EDGWARE ROAD(
LONDON, W.E. Tel. 01-723 0094.
Callers welcome Monday to Saturday
9 a.m.-6 p.m.



HOME RADIO (Components) LTD Dept EE, 234-240 London Road, Mitcliam,CR4 3HD. Phone 01-648 8422

The Catalogue you MUST have!

HOME RADIO
COMPONENTS

4

*

Only 55p. plus 20p POST AND
PACKING

POST THIS COUPON
with cheque or P.O.for75p.

The price of 75p applies only to customers in the U.K. and to BFPO
addresses.

r - -

I

6,185 electronic

components
Clearly

listed and indexed

Bookmark

with useful

list of
technical
abOceitat"In

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

- IN INN MMMMMMMM  MMMMM MUM El MI MI 11

Name

Address

1

HOME RADIO (Components) LTD.
Dept. EE, 234-240 London Road, Mitcham CR4 3HD
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8-160 General Purpose Bench Mounting

HlwpH

hill
11111

*Po

1 Amp
2-5 Amp
5 Amp
/1 Amp
10 Amp
12 Amp
20 Amp
25 Amp
40 Amp

17 00
L806

£11 75
115 90
122 50
123 60
149 00
168 00
122 60

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
iltrouded.

SO W 12 10 Post lOp
150 W 22 70 Post 18p
300 W 13 60 Post 23p
500 W £5 25 Port 33p

1000 W 17 50 Port 36p
1500 W 110 20 Post 43p
2250 W 117 25 Post 500
5000 W /35 00 Post /1

230 VOLT A.C.
50 CYCLES

RELAYS

Brand new. 3 eels of
changeover contact.. at
6 amp rating. 609 each.
P. a P. 10p. 1100 Iota 1401
Quantities available.

CLEAR PLASTIC
Type SW.I00 100 x80 mm

50/sA 13 80
50-0-50µA 13 80
100yA ... 13 80
100-0-100µA 13 70
500µA 111 50
ImA 13 40
20y. D.C. 13 40
50V. D.C. m 40 6 amp. D.C. 81 60
300V. D.C. 13 40 300V. A.C... 55.411
I amp. D.C. 13 40 VU Meter .. 1419

Type SC1.830 82.5mm a 110mm Fronts

50µA U.76
60-0-60yA 12 70
10001A 1270
100-0-100yA 12 70
200µA 12 70
500yA /255
1mA 1250
5mA

10mA £250
SOmA 12 50
100mA /2 50
600na 112 50
1 amp 12 50
6 amp 12 50
10 amp. .. £250
6V. D.C. 12 50
10V. D.C. 22 50
20V. D.C. 12 50
NV. D.C. 12 50
SOOV. D.C 12 50
I5V. A.C. 12 75
300V. A.C. 12 75
VU Meter 1300

Type 50.640 63.5mns a 85mm Fronts
50101 22 60 1600mA .... 12 35
50-0-600A 12 55 1 amp 12 35
100µA .... 12 55 6 amp 62 35
100-0-100mA £2 55 10 amp 12 35
200yA .... 12 55 5V. D.C. 12 35
500µA . . 12 35 20V. D.C. 82 35
1mA /2 35 50V. D.C. .. 12 36
5mA 12 35 300V. D.C... 22 95
10mA 12 36 16V. A.C. 12 40
50mA 300V. A.C. 82 40
100mA VU Meter .. 12 70

Tyne 50.460 41mm a 59.5mm Fronts
50yA 12 40 I amp 12 15
50-0-50µA 12 35 bump /215
100µA £2 36 10 amp. 12 15
100-.0-100µA 12 35 5V. D.C. 12 15
200yA .... 22 35 IOV. D.C. 12 15
600µA 112 20 20V. D.C. 12 15
ImA 12 15 60V. D.C. 12 15
5mA S2 15
10mA 12 16

6245
100mA 12 15
500n1A 12 16

300V. D.C.12 16
I5V. A.C. 12 30
300V. A.C...12 30
VU Meter .. 12 55

 MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

PANEL
Type MR.85P. 41in. x 41in. fronts

50mA .. 13 10
IOOmA 13 10

1310
I amp. ..... 23 10
6 amp 13 10
15 amp. 13 10
30 amp ... 1.3 20
20V. D.C. 13 10
60V. D.C. 13 10

60µA 13115 150V. D.C. 13 10
50-0-6OyA 1340 300V. D.C. 13 10
100yA 13 40 15V. A.C. 13 10
100-0-100yA 1310 13 10
200yA 63 30 8 Meter ImA /3 15
500µA . 1310 VU Meter . 13 96
500-0-500µA 13 10 1 amp. A.C. 13 10
ImA U 10 5 amp A.C. 1310
1-0-1mA U10 10 amp. A.C. 1310
5mA 13 10 20 amp. A.0  13 10
10mA .. 6310 30 amp. A.0  13 10

Type NR.52P. 21 n. square fronts
sOpat £340
50-0-60yA 12.85
100µA 1286
100-0-100yA 1111.76
500j/A oo-ss
1mA 11-110
5mA 1220
lomA S220
50mA 1210
100mA ... /2 20
500mA 1210
1 amp 12 20
5 amp 12 20

10V. D.C. .. 1220
20V. D.C. .. 12 20
50V. D.C. .. £2 20
300V. D.C. U 20
15V. A.C. 1280
300V. A.C. 12 30
13 Meter 1mA 12 30
VU Meter .. 13 60
I amp. A.C. 22 20
5 amp. A.C. iP 20
10 amp. A.C. 12.20
20 amp. A.C.  12 20
30 amp. A.C.  12 20

Type MR.65P. 38 n. x 311n. fronts
50yA 1.370
50-0-50µA 13 00
100yA ... /3.00
100-0-100p A 12 90
200/tA ... 12 90
500µA .. 12 66
500-0-500p.5 1240

1240
1240

10mA .. 12 40
50mA .. 12 40
100mA 12 40
500mA .. 1240
I amp 40
5 amp 12 40
10 amp 12

/2 40
20 amp. 12 40

12 65
1276
1240

10V. D.C. ..
20V. D.C. ..
50V. D.C. .

150V. D.C.
300V. D.C.

150V. A.C.
300V. A.C...
500V. A.C.
8 Meter ImA

22,40
1240
/2.40
12 40
1240
12 56
1256
12 55
12 55
L2 55
12 60

VU Meter .. 13 70
50mA A.C. 12 40
100mA A.C.  12 40
200mA A.C.  12 40
000mA A.C.  12 40
I amp. A.C.  12 40
5 atop. A.C.  12 40
10 amp. A.C.  12 40
20 snip. A.C.  f.2 40
30 amp. A.C. 12 40

Send for illustrated brochure on SEW
Panel Meters discounts for quantities.

USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. EDUCATIONAL
AUTHORITIES. ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK
 OTHER RANGES TO ORDER

METERS "SEW" BAKELITE
PANEL METERS

Type MR.65. 31in. square frontsType MR.38P. I 21 32in. square fronts
200mA 6175
300mA 81.76
500mA 11.75
750mA 11.76
I amp 81 75
2 amp 0115
6 amp 1146
10 amp 11.76
3V. D.C. 01.76

50µA 12 80 10V. D.C. .. 111.71
50-0-50µA 12 10 15V. D.C. .. 11 76
100yA 1210 20V. D.C. .. 11.76
100-0-100mA !I 05 NV. D.C. .. 11.1.711

200µA 11 96 100V. D.C. 81 76
5110µA 11 80 150V. D.C. 11.76
500-0-500µA 11 75 300V. D.C. 11.75
ImA 11 75 500V. D.C. 11.75
1-0-ImA 11 75 750V. D.C. 1176
2mA El 75 ISV. A.C. 85
5mA £1 75 60V. A.C. 11 85
10mA 11 75 150V. A.C... SI 86
20mA 11 75 1100V. A.C. 61 .85
50mA 11 75 600V. A.C...£1.86
100mA 1176 8 Meter ImA 11 86
150mA 11 75 VU Meter .. 112 80

Typo NR.45P. 21n. square fronts
50µA 1260 6 amp 81 85
50-0-50µA 22 30 IOV. D.C. 111 85
100µA 12 30 20V. D.C. 11.86
100-0-100mA 12 06 60V. D.C. SI 85
200µA .... 12 06 300V. D.C. 11 85
500µA SI 96 15V. A.C. 88 .00
500-0-600yA II 85 300V. A.C it 00
ImA 1186 8 Meter ImA 1206
5mA 1116 VU Meter .. 12 50
10mA El 85 I amp. A.C.  11 85
50mA 11 86 5 amp. A.C.  6115
100mA 11 86 10 amp. A.C.  Al 85
500mA 11 85 20 amp. A.C.  11.85
I amp 86 30 amp. A.C.  11 85

"SEW" EDGWISE METERS
Type PE.70. 3 17 32in. x 15 32in. a

21in. deep
50µA 8340 600yA £164
din 50pA LII 30
lOor 1 13 80
100 0 100p A 13 to
2000A 13 20

1mA 11.70
300V. A.C. 1170
VC Meter

25µA
50/LA
50-0-50µA
100µA
100-0-100µA

500-0-500HA
ImA
1-0-1mA
5mA
10
50mA
100mA

UM
13 00
6280
12 80
12 50
1245
1216
12.15
12.16
12.16
12111
1211
/211
12 15

1 amp. .

5 amp
15 loop.
30 amp. .,..
50 amp.

12 16
ta 16
12 16
12.16
12.15
22 16
12.18
12.15
12 15

150V. D.C. 1215
12 15

50mV. D.C. 12 40
100mV. D.C. U 40
30V. A.C. 12 20
60V. A.C. 12 20
150V. A.C. i° 20
300V. A.C. /2 20
500mA A.C. 12 15
I amp. A.C. 12 15
5 amp. A.C. 12 15
10 am. A.C. 12 16
20 amp. A.C.  El 15
30 am. A.C. 12 15
50 amp. A.C. it 15
VU Meter 13 40

Type 5-80 80 mm. square fronts
50µA 13 50
50-0-50/aA 13 40
100µA .. 13 40
100-0-100µA 13 50
5001.4A .. /305

20V.1mA £2D.C. 11111 U85
50V. D.C. Btu 5 amp. D.C. 12 85
300V. D.C. 121111 300V. A.C...12 85
1 amp. D.C. WI 65 VU Meter 23 70

"SEW" EDUCATIONAL
METERS

Type 0.107. Sire
Overall 100mm ;I

90mm x 108mm
A new range of high
quality moving toll
Indrumentr Ideal
for school experi-
ments and other
bench applications
3' mirror wale. The

meter movement le easily accessible to
demonstrate Internal working. Available
In the following ranger,
50µA 05'60
100µA 86.10
ImA 0486
50-0-50µA 8610
1-0-ImA 0456
IA d.e. S4 85
IA d.c. 14116
10y d.c. SOU

20V. .1.e. 84-80
50y. d.c. .. 14.86
300V. d.e. 14.811

Dual range
500mA/6A d.c. 1610
5V./50 d.o. 15.10

POWER RHEOSTATS
High quality ceramic construction. Windinge embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
es -stock. Single hole fixing. sin. dla. shafts. Bulk quimtitim available.
15 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. 90p. Poet 7p.
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. S1 IS Poet 7p.
too Won. 1/5/10/25150/100/250/500/1000 or 2500 ohms. 11 85 Pot 7p

"YAMBASHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality - Low prim Immediate deliver/

8-26013 Panel Noontime
1 Amp 17 00
2.5 Amp IS 05

Please add postage
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260

VOLTS
Special dlecounta for quantity

AVOMETER MOVEMENTS

60nA

Spare movements for Model 8 or 9. (Fitted
with Model 9 eralel or baste for any milli-
meter. Brand New and Boxed.

E3  50 Post 25p.

240° Wide Angle 1mA Meters
HY; 1.8 60mm square so%
MW 1.8 muare 14 97

Pod extra.

RP2I4 REGULATED POWER SUPPLY
Solid Mate. Variable output 0-24V DC up
to I sink Dual wale meter to monitor

voltage and current

et

Input 220/240V AC.
Saxe 185 x .

105mm. /8 97

 Vi Post 2655.

PS. REGULATED P.S.U.
Solid Mate. Variable output
5.20 volt D.C. up to 2 amp.
Independent meter. to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Bite 71° x sr x Si'.
11497. Poet 25p.

P5.100013 REGULATED
POWER SUPPLY

state. Output 0, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC. Site 4- x 61..
111-97. 10.4 25p.

230V1240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand
new and bored. 30 RP11
CW; 2 RPM CW; 20 RPM
CW; 2 RPH ACW; 90
RRH CW;
50p each Poet lap.

L64 TRANSISTOR
TESTER
T, rio PNP or NPN lem-
ma/doer. Audio indication.
0) on two 115v bat -
terles Complete with al
instructions, etc. 14.60.
Powt onp

LB3 TRANSISTOR TEST
Testa ICO and B.
PNP / NPN. Operetes
from 9, battery Com-
plete with all to.
structions. He. so-os.
Poet 2op.

MCA.220 AUTOMATIC
VOLTAGE
STABILISER
Input 88 125 VAC or
176 250VAC. Output 120V
AC. or 240 VAC. 200 VA
rating. 111-97, care. 50p.

SEND SAE FOR LIST OF

SEMI CONDUCTORS 8 VALVES

G. W. SMITH
& CO. (RADIO) LTD.

Also see next three pages
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M U LT !METERS /'or EPERYpurposT/ Selected TEST EQUIPMENT
Ts60 POCKET
MULTIMETER
High-preelnion at low -met.
Ranges: D.C. 15V. 150V.
1.000V (10,000 opa). A.C.
15V. 150V, 100V (1.000
opv). D.C. Current 150mA.
Reeistance 100k ohms.
11 86. Post 15p.

MODEL 1042
TESTMETER
6,000 O.P.V.
0/3/15/150/900/1200 V.
D.C. 0/6/30/300/600 V.
A.C. 0/300µA/300 MA
0/10K/1 meg()
Decibeb -10 to +16db
U.711 each. Poet 15p.

HIOKI MODEL 720X
20.000 O.P.V.
Overload protection
6/26/100/600/1000 VDC.
10/50/250/1000 VAC.
501cA/2.50mA. 20K /2 meg
ohm. -5 to +62db.
64 97. Poet 1119.

HIOKI MODEL 730X
30,000 O.P.V. Overload
protection. 61301601300/
600/1200 VDC. 12/60/120/
600/1200 VAC. 60dA/30
mA /900 mA. 2K/200K/9
rnegohm. -10 to +63db.
116 50. Poet 15p.

MODEL TE-I2
20,000 O.P.V. 0/0.6/6/80/120/
600/1.200/3,000/6,000v. D.C.
0/6/80/120/600/1,200v. A.C.
0/60µA/6/60/600mA. 0/6111
600K /6Meg./60 Meg. CI 6OpF.
0 2mFd. AA 97. Post 17p.

MODEL TE-200
20,000 O.P.V. Mirror male,
overload protection. 0/5/25/125/
1,000V. D.C. 0/10/50/260/
1.000V. A.C. 0/60 mA/260 mA.
0/60K/6 meg Q. -20 to +62db.

N. Poet 15p.

MODEL 500
30,000 O.P.V. with over
load protection mirror male
0/.6/2.6/10/26/100/260/600/
1,000.. D.C. 0/2.6/10/25/
100/260/500/1,000V. A.C.
0/60mA/6/60/500mA. 12
amp. D.C. 0/60/K/6 Meg./
60 Meg n
is n. Poet paid.

HIOKI MODEL 730X
110,000 o.n.o. 49 ranges 0-0.3
to 1,200v D.C. 0-8 to 1,200.
A.C. 0-30µA/300mA. 0-3K /30
meg ohms. -10 to +17dB.
8807. Poet 20p.

NTIO0B4 MULTI -METER
Features A.C. current range'.
100,000 o.p.v. Mirror Scale
Overload protection.
0/.6/96/10/60/260/500/1000 V
D.C.
0/2.5/10/50/250/1000 V. A.C.
0/10/24040A/2.6/25/260 MA/
10 Amp. D.C.
10 Amp A.C. 0/20K/900K/
2 MEG/90 MEG. - 20 +62db.
611 64). Poet 25p.

370 WTR MULTI -METER
Feature. A.C. current ranges.
20,000 o.p.v. 0/6/2.6/10/50/
250/600 1000 V. D.C.
0/2.6/10/60/260/600/1000V AC
0/60uA/1 /10/ 100mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC
0/5K/50K /500K/5 MEG/ 60
MEG.
-20 +62db.
115. Poet 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 op...
A tint class versatile in-
strument manufactured In
U.S.S.R. to the highest
standards. Ranges: 2-5/10/
60/260/500/1000. D.C. 2-5/
10/50/250/500/1000v A.C.
DC Current 100wA/1/10/
100mA/IA. Resistance
300 ohms/3/30/300K /3m Cl.
Complete with batteries,
test leads, Instructions and
sturdy steel carrying came.
OUR PRICE 16.97. Poet 26p.

ROUND SCALE TYPE PENCIL TESTER
 MODEL T.S.44

Completely portable, simple
to use pocket abed tester.
Ranges 0/3/36/300V AC
and DC at 2,000 mp...
Resistance 0.20K ohms.
ONLY 11.10. Poet 13p.

LT101
MULTIMETER
New style 20,000
o.p.v. pocket multi -
meter. 5/25/50/260/
500 / 2500 V. D.C.
10/ 60/ 100 / 500 /
A.C. 50µA / 250mA. 6K 6
meg ogms. -20 to +22dB.
a-76. Poet 20p.

MODEL 711-12.
20,000 o.p.v. Overload pro-
tection. elide switch selector
0 / -25 / 2 5 / 10 / 50 / 250 /
1000V. D.C. 0 / 10 / 50 / 250 /
1000V. A.C. 0 / 50µA / 26 /
250mA. D.C. 0 13K / 30K /
300K / 3 meg -20 to +50dB.
5457. Poet 16p.

MODEL TE-300
30,000 O.P.V. Mirror mile,
overload protection 0/-6/3/15/80/
300/1,200V. D.C. 0/6/30/120/600/
1.200V. A.C. 0/30/sA/6mA/
60mA/300mA/600mA. 0/8K/
80K/800K/8 meg. ohm -20 to
+68 db. 115-97. Post 15p.

MODEL PL4311

20k II/Volt D.C. 8k Cl!
Volt AC. Mirror scale.
-6/3/12/30/120/600 V
D.C. 3/30/120/600 V
A.C. 50/6000,1160/600
mA. 10/100K/1 Meg/10
Nog Cl -20 to +4191b.
as 97. Post 12p.

TMK MODEL TW-50K
46 ranges, mirror sale,
60K /Vol. D.C. 6K/Volt A.C.
D.C.: Volts 125, .25. 1.25,
2.5, 5, 10, 26, 60, 126. 260,
600, 1000V, A.C. Volt.: 1.5.
3.6, 10, 26. 50, 128, 250, 600,
poov. D.C. Current: 25,
50mA, 2 6, 6, 26, 50, 260,
500mA, 6, 10 amp. Resistanoe:
10K, 100K, 1 MEG, 10 MEG
Cl. Decibels: -201. +81.5db
Din. Post 17p.

MK2211AODEL

Taut band
euspension.
Overload
protection.
Polarity
revening
switch. 30,000 op .y.
0/-6/26/16/60 200/
600 / 1000 / 2500V. D.C. 0 / 16 / 60 / 160 /
500 / 1000V. A.C. 0 / 60µA / 6 / 60 / 150 /
600mA / 5A D.C. 0 / 311 / 300K / meg.am. Poet 20p.

HIOKO MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale.
-9/-6/l-2/1-I/3/6/12/30/60/
120/300/600/1200V DC
1618/6112/30160/1601600/600/
1200 V. A.C.
15/30µA/3/6/30/60/160/300mA
6/12 AMP. DC. 9K/200K/2
Meg/20 Meg ohm -20 to
+63d B. 615 50 Poet 90p.

MODEL C-7080 EN
Giant 6' mirror scale
20,000 op... 0 I -26 / 1 /
2.5 / 10 / 60 / 250 / 1000 /
0000W. D.C. 0 12.6 110 /
50 1260 / 1000 16000V.
A.C. 0 160µA / 1 / 10 / 100/
600mA / 10 amp. D.C.
0 / 2K / 900K / 20 meg
-20 to +60 dB.
1111.96. Poet 36p.

U4312 MULTIMETER
Extremely sturdy instrument foe general
electrical use. 667 o.p.y.

3/I-5/7-5/30/60/150/300/
600/900 VDC and 75mV.
0/.3/1-5/7.5/30/60/150/300
600/900 VAC.
0/900µA/1.15/6/15/60/150
600MA/1.5/6 AMP. D.C.
0/1-5/6/15/60/150/600MA/
1.5/6 AMP. AC.
0/200(1/9K/90K Cl.
Accuracy DC I',,. AC 1.5%.
Knife edge pointer, mirror male. Comp eta

ith tardy metal carrying case, leads and
Instructions. 19 50. Post 25p.

FTC -401 TRANSISTOR TESTER

Full capabilities for measuring
A. B and 1CO. NPN or PNP.
Equally adaptable for check-
ing diode.. Supplied complete
with Instructiou, battery and
leads.
in so. Post 20p 040

00*
Medal S-100TI MULTIMETER'

TRANSISTOR TESTER

100,000 o.p.v. mirror mete/
overload protection. 0/12/
11/3/12/30/120/600 V  DC.
0/6/30/120/600. V AC. 0/12/
600/zA/ 12/300mA/12 AMP
DC. 0/10 K/1 MEG/1000EO
-20 to +50db. 0 01-2 MFD.
Transistor teeter meseures
Alpha, beta and Ico. Complete
with batteries. Instruction.
and leads. 61500. Poet 26p.

MODEL 40A IN
CIRCUIT TIAN-
SISTOR TESTER

Cheeks true A.C.
beta In/out. Chocks
Lobo. Check., diodes
lac I out. Checks
SCR, etc. Beta
HI 10-600, 102-50.

lobo 0-5000µA. 220/240 V A.C. operation.
417-10. Poet 26p

TE-200 RF SIGNAL GENERATOR
Accurate wide range elll
nal generator covering
120 Kole 500 Eels on
6 bands. Directly call..
bated Variable E.F. at-
tenuator, audio mtput.
Italeeocket for ealibra-
lion. 920/240V. A.C.
Bread new with Lnetrue
Lion. 616. Carr. 17p.
Size 140 x216 x 170 mm.

MODEL L-55 FET
V.O.M.
Input impedance 10 meg
ohms. 0/3/ 1.2 / 6 / 30 /
120 / WV. D.C.0 / 3 /
12 / 60 / 120 / 600V. A.C.
0 / 120µA / 120mA D.C.
0 / 1K / 100K / 10 meg 1

100 meg ohms.
1115 97. Post 15p.

Cl-S PULSE
OSCILLOSCOPE

For display of lulled
and periodic waveforms
In electronic el -cults.
VERT. AMP. Band
width 10MHz. Saul
dotty at 100K Hz VR168/

mm. -1.26; HOR. AMP. Bandwidth 600K Hz
Sensitivity at 100K Hz, V RMB/mm. .3-25;
Plead triggered sweep 1-3,000usec. free
running 20.200,000Hz In nine ranges.
Calibrator pipe. 220 x see x 430mm.
115-230V. AC operation. I
1139.00. Carr. paid.

TO -3 PORTABLE OSCILLOSCOPE

Sin. tube, Y emp. Sensitivity
0 lv pp/CM. Bead vldth
1.5 cpe-1.5 MHz. Input imp.
2 meg Cl 25PF I amp.
senctivity 0 9v. p7/CM
Bandwidth 1 5cpe-6001t Hz.
Input Imp. 2 meg Cl YOpF.
TIM. base. 6 ranges le ma
300 kHz. Synchronisation.
Internal/external. Illuminated

scale 140 x 316 x 030 mm. Weight
220/240V. A.C. Supplied brand new with
handbook. NON. Carr. 60p.

RUSSIAN CI.14 DOUBLE
BEAM OSCILLOSCOPE

6 mcis Par Band. Separate
Yl end Y2 amplifiers.
Rectangular 51n. x 41n.
C.R.T. Calibrated trig-
gered sweep from .2 uMiec.
to 100 mill -sec. per cm.
Free running time base 50 c/s-1 mots. Hunt -
In time base calibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual.
U7. Can. Paid.

TE-65 VALVE VOLTMETER
28 ranges. D.C. volts
1 5-1,500v. A.C. volts
1.0-1.100v. Resistance up
to 1,000 megobme. 200/
240v. A.C. operation.
Complete with probe and
Instructions.
117 60. Post 30p.
Additional probes avail
able: R.F. 1/1-11; H.V.
6560.

U43I I SUB -STANDARD MULTI -
RANGE VOLT AMMETER

Sensitivity 880 ohms/Volt
AC and DC. Accuracy

6% D.C. 1% AC. Rook
length 156nun. 0/300/760µA/

1 / 3 / 7.5 / 16 / 30 / 76/
160 / 300 / 750mA / 1.6/ 8 /
7 -LAMP DC 0 / 8 / 7.6 /15 /

30 176 1160 / 300 /
760mA / 1.5 18 / 7.6
AMP AC 0 / 75 /
00 / 760mV 1 3

7.0/ 15 / 30 / 76 /3 150 / 300 / /780V/ DO
1-5 / / 7-5 / 15 / 30 / 75 / 150 / IMO

17001, AC. Automatic cut out. Supplied com-
pcates

6lete

with44
00.
Met lead s, manual and tat certifi-

. Poet 50p.

TE- I 6A TRANSISTORISED SIGNAL
GENERATOR

ranges 400110x-30mHz.
An Inexpensive instru-
ment for the handyman.
Operate. on fiv batter,
Wide easy to read scale,
800kHs modulation.
61 x II x 311n.
Complete with Unarm --

Gem and leads 67.97. Post 26p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
Ill 111 meg CI
6 Ranges ±l%L.I µ H - Ill

HENRYS 6 Ranges 2- % C.10pF ±110mFd
8 Ranges ± 2%. TURNS RATIO 1 : 1/1000-
1 1/100. 6 Ranges ± 1%. Bridge voltage at
1,000 elm. Operated from 9 volts. 100faA
Meter indication. Attractive 2 tone metal
case Elise 71 x 5 x tin. 120. Pmt 25p.

MODEL TL IS
GRID DIP METER
Transistorised. Operates a
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency
range 440E0e-280W/a in
6 coil. 500mA Meter. 9W
battery operation. Blue 180 x
80 x 40mm.
11860. Poet 20p.

BELCO AF -SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18 0200,000 Hs; Square 18 X 50,000 Hz
Output met.

Operation in
(10 K ohms/
+ 10 dB.

ternal
Attractive 9
tone case 71' x
5' x 2'.
Prim 1117.10.
Carr. 17p.

11760.

MODEL MG -100
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220.000Hz
Sine Wave 19-100,000
Ha Square Wave.
Output Sine or Square
'rave 10v. P. to P.

else 180 x 90 x 90mm.
Operation 220/240y. A.C.

Poet 97p.

MODEL AT201
DECADE
ATTENUATOR
Frequency range 0-

111 200K Hz. Attenuator
I. 0-111db, 0 1db step.

Impedance 600 ohms.
Man. input power

110dbm. Size 180 x 90 x 55mm.
ill Mk Poet 37p.

MODEL

G. W. SMITH
F. CO (RADIO) LTD.

Also see opposite Page
and next two pages
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UNR-30
RECEIVER

4 Bands covering
11110kci - SOrricis
B.F.O. Built-in
speaker 2201'240v
.C. Brand new
with instructions. 615.75 (Yrr. 37p.

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550ke/s-30Mc/s. FET
8 Meter. Variable BFO for 885, Built-in
S peaker, Bandspread, Seneitivity Control.
220/2A0v. A.C. or 12v. D.C. 129" x 41' ier
Brand new with Instructions. IBS. Carr. 37p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

S olid state. Coverage on 5 bands 200-420
EH: and 65 to 30 MHz. Illuminated slide
rale dad. Bandepread. Aerial tuning BFO,
AVC, ANL, '8' meter. AM/CW/88B. Inte-
grated speaker and phone socket. Operation
220/240, AC or 12v DC. Sine 326 x 266 x 150
lam Complete with instructions and circuit.
Met Carr. 50p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
150-400ke/s. 560
Ecte-30Mcie. PET
front end. 2 mech.
filters, product
detector, variable
B.F.O., notes limi-

ter. S. Meter. Bandepread, RF Gain. 15" x
91" x sr. 18 lbs. 220/240w. A.C. or 12y. D.C.
Brand new with Instructions. 150, Carr. 50p.

TRIO 'RODS
COMMUN1-
CATION
RECEIVER

4 band cover-
ing 55011c/sr. to
30 Mc/s. con-
tinuous and

electrical bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW.
ANL. Variable BFO. 8 meter. Sep. band
spread dial. IF frequency 455 K c/s. audio
output 1.5w. Variable HF and AF gain
controls 115/250v. A.C. Rise. 7^ x 13^ x 10.
with instruction manual. 14950. Can. Paid

EMI LOUDSPEAKERS
Model 350. 13" x 8' with
single tweeter/crossover. 20-
20.000 Hs. 15 watt RMS.
Available 8 or 16 ohms. ITU
each P. 1 P. 37p.
Model 450. x 8" with twin
tweeter/crossover. 55-13,000
Hz. 8 watt EMS. Available 8
or 15 ohms. an each.
Poet 25p.

HONEYWELL
DIGITAL
VOLTMETER
YT.100
Can be panel or
bench mounted.
Basic meter mea-
sures! 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt. current and ohms with
optional plug in cards. SepcificatIon: Accu
racy: ± 02, ±1 digit. Resolution: 1meV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to I 999) Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic sero-
ing, fall scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 60/80 cycles. Overall else:

x 2 13/161n. 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN
TEED. 855.50. Carr.

SUPER MONEY SAVING OFFERS-
Liet M.f.2.98 BUY NOW WHILE STOCKS LAST!

OUR £) 180 ALL BRAND NEW AND FULL), GUARANTEED
PRICE 1721 Tape Rec. 273 06

P.  Y. 10p X5000 Tape Rec. £9995
01370 Tape Rec. 1259 96

SINCLAIR EQUIPMENT

Protect 80.
Package
offer..
2 x Z30 amplifier. stereo 60 pre -amp, P26
power supply. 615 96 Carr. 37p. Or with
P26 power supply 81800 Ow, 97p. 2 x Z50.
amplifier, stereo 60 pre -amp, P28 power
supply. 610 26. Carr. 37p.
Transformer for PZ8. 62 97 extra.
Add to any of the above 44.46 for active
filter unit and 118 00 for pair of QUI elweitere.
All other Sinclair products in stock.
2000 Amp 121 96 Carr. 37p.; 3000 Amp
62850 Carr. 37p.: Neoteric Amp Mtn,

Can. 87p IC12 am P. & P. 10P.
NEW PROJECT 6015 - 120 92. Can. 17p.

SPECIAL OFFER I
GOOD.HJIS AXIOM 301
Hi Fl 12" 20 watt twin con
full range speaker. 30-16.
Hs. 16.500 game. 8 ohm
Impedance. Brand new and
boxed.
(List price 12172) OUR
PRICE 111 50 each. Carr. 50p.

EA -41 REVERBERATION AMPLIFIER
Self contained, transiirtor.
heed, battery operated.
Simply plug In micro-
phone, guitar, etc., and
output Into your amplifier.
Volume control, depth of
reverberation control. Beautiful walnut
cabinet, 75 x 3 x 411n. 6657. Poet 15p.

SPECIAL OFFERI
STEREO SPEAKERS

Matched pair of stereo
bookshelf spekers.
Deluxe teak veneered
finish. Size 141" x
71". 8 ohms. 8 watt
EMS. 16 watt peak.
Complete with DIN lead.
Ill 95 pr. Carr. 60p.

HA -10 STEREO
HEADPHONE
AMPLIFIER
Ali silicon trans-
istor amplifier oper-
ates from magnetio

ceramic or tuner inputs with twin stereo
headphone output, and separate volume
oontrols for esali channel. Operate. from fry
battery. Inputs 51117/100MU. Output 5031W.
65.97. Poet 15p.

SPECIAL PURCHASE I
NEAT 030j STATIC

BALANCE PICK-UP ARMS

Identical specification to NEAT 030 arm
but with two-tone chrome and black finish.
Complete with head shell, pick up rest and
plug In phouo leads.
BRAND NEW - FULLY 017ARANTEED
ONLY 111 es. P. & P. 25p.

ARF-300 AF/RF
SIGNAL GENERATOR

All transistorised,
compact, fully port-
able. AF eine wave
18 Ha to 220 EH,.
AF (square wave
18 Hs to 100 Ells.
Output sine / square
10v. P -P. RY 100 Ells

to 200 MHz. Output Iv. maximum. Opera-
tion 220/240v. AC. Complete with Instruc-
tions and leads. 689.55, Post 50p.

4000D Tape Deck £61 50
4000D8 Tape Deck £73 95
X201D Tape Deck 1182 95
X221D Tape Deck 6189 95
OX220D Tape Deck /148 50
01280D Tape Deck £24940
X1810D Tape/8 track Deck 1189.96
OX1900D Tape/Cass. De, :k /177 95
X20008D Tape/Cali/8 Re.. 1223 eo
CR81 8 track Rec. 180 95
CR81D 8 track Rec.
CR8IT 8 track/Recelver
CR808S 8 track system
(WO Cassette Rec.
C850D Cassette Deck

AKAI BARGAINS
o, '10

0 XCAO Cassette Rec.
OIC4OD Cassette Deck
OXC4OT Cassette/Receiver
GXC45D Curette Deck
OXC46D Cannel. Deck
GXC6OD Curette Deck
OXC65D Cassette Deck
C835D Cassette Deck

165 95 AA6200 Receiver
1118 90 AA8300 Receiver
1145 00 AA6600 Receiver

179 00 AA8500 Receiver
574 915 ADM11 Microphones (Pair)

Caridege 50p extra. (Recorder, I Decks 75p)

DOLBY SYSTEM NOISE
REDUCTION UNIT

RR MR

Improves the performance of cassette and
eemiprofeeelonal recorders. Reduce. tape
hiss by Sdll at 60011s. 6.111 at 12001ix and
10dB for all frequencies above 300010s.
Controls for Input levels and noise redaction
on record and replay. 2 meters for Dolby
level. Off tape monitoring. Frequency
response: 20Hs to 15kHs t 1dB 19101.
-36dB. Slue 151' x 2r. AC 200/150V.

PRICE
OUR 132.50 Carr. SOp.

1021 STEREO
USTENING
STATION
For balancing and
gain selection of
loudspeakers with
additional facility
forstereo headphone
switching. 2 gain

controls, speaker on -off elide switch. stereo
headphone sockets. 6' x 4" x 29'. 6925,
P. a P. 15p.

MP7 MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 91" x 5" x 3"
Inputs Mice: 3 x 3mV 50K: 2 x 3mV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100E.

8847. P. 1 P. 20p.

TE-I035 STEREO
HEADPHONES
Low wet high perform
once stereo headphones.
Foam rubber ear cups.
Adjustable head -band.
8 ohm impedance 26-
14.000 Ha. With lead and
stereo Jack plug. ONLY
01-974. P. 1 P. 121y.

NEW GARRARD
MODULES

Popular range of Garrard decks with Shure
cartridge fitted in deluxe plinth with
hinged lid.
8P26 III Module/M75.6 28840
AP76 Module/M76-6 8811.50
ANSI Module/M75'6 11318 75

Zero 1008 Module/18932 0200
Carr. 50p extra any Item.

HOSIDEN DH -0114 DE -LUXE STEREO
HEADPHONES

Features unique mech-
anical 2 way units and
fitted adjustable level,
pedls. 8 ohm im-

ance 20-20.000cps
Complete with spring
lead A stereo lack plug
1797. Poet 12p.

182 25
268 95

1123 95
295 95

/103 50
8111 24
1110 25
159 50
174 95
£82 50

1109 00
£175 00

£7 50

GENUINE BARGAIN!
KOSS 3P 3XC
STEREO
HEADPHONES
Response
10-15.000Hs.
Impedance 4-6 ohms.
Brand new, Boxed a
fully guaranteed
(List 29.50).
OUR PRICE 8550.
Post 25p.

NOSIDEN DH -02S STEREO HEADPHONES
Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. 8 ohm im
pedanoe. 20-12,000
cps. Complete with
lead and plug.
ONLY 1217. Poet
12y.

CASSETTES L41,,t_TAPE

Top

Low Noise
in Library

quality
HI-FI

'r.-1.4-'"7".1:1\ o,
"sallsk

ease e.
C60 Slur 759 iN'' 10 for SS 35
C90 3 for /1.06 10 for 14 38
CI20 3 for 11 SS 10 for 114 90
Tape Head Cleaner 509 each.
P. a P. 10p extra.

SPECIAL OFFERI
ROTEL RH700
STEREO HEADPHONES

20-20,000Hs. 8-16 ohm .
(List 1995). OUR PRICE
/6.75. Poet 25p.

SPECIAL PURCHASE!
LEAK MINI -SANDWICH

SPEAKERS

Brand new and fully
guaranteed. 8 watt.,
8 ohm. Teak finish.
(Rec. list 16 960 pr.)
OUR PRICE
434 40 pair. Can.
11-00.

TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 x 4 x 21in.
3 I.F. etages.
Double tuned dis
crimlnator. Ample
output to feed most

amplifiers. Operate. on 9V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan -
beetle value for money. 68.37. P. a P. 12p.
Stereo multiplex adaptor. 8897.

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Berndt lye, soft earpads,
adjustable headband.
Magnetic, impedance 2,600
ohms.
11.97. Post 15p

4t

i

G. W. SMITH
& CO (RADIO) LTD.

Also see previous pages
and opposite page
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FANTASTIC OFFER !
NIKKO
TRM 50
STEREO
AMPLIFIER
17 + 17 watts rm. Keno ampilBer with Inputs for Magnetic sod

Crystal pb000. Tuner, Tape, Aux end Tape Monitor. Outputs
for two pairs of stereo epeakere end Tape. Stereo headphone
socket. Pull range of controls Including loudness, control, wretch
filter, etc. Mae 13" x 96" x 81 Unrepestable offer---Lindted
Rock.

List price 69.60
OUR PRICE

239.95
Carriage 50p

HA 17 ireb Wag
SAVE UP TO
3W3% OR MORE
SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

NIKKO
TR M.50 SYSTEM

NIKKO TRMSO
17 + 17 watt
rms.
amplifier, BSR
MP60, plinth &
cover, Gold ring
G2100 cartridge,
pair of Linton 2
speakers and all
leads.

OUR gio4.90 Carr. andPRICE Ins. LI SO

OUR
PRICE

LEAK DELTA 30 .

SYSTEM
Leak Delta 30 stereo
amplifier, Galdring
GL75, plinth, cover

and G800 cart-
ridge. Pair of
Leak I 5 0
speakers and
all leads.

L122.50 SO
Carr. and
Ins.

TELETON SAQ206B
SYSTEM

Teleton SAQ20613
.1W, y,9 L8 watt ampli-

fier, BSR MP60,
plinth 8 cover,
Goldring 6800
cartridge, pair
01 Apollo

speakers and all
leads.

OUR tc4.40 Carr.
PRICE .""' LI -SO
Amplifier only, L22105. Carr. 50p.

14W, LW
CAR RADIO

Fully [ramie-
torieed, dual wereband.
Rise 65' x 42' k 2'.
12.. D.C. Neg. or Poe. earth. Complete with
Batty kit. speaker and leads.
ONLY 6760. Post 20p.

SUPER BARGAIN?
8 -TRACK CAR STEREO TAPE PLATER

Tone, volume and balance controls. Track
selector. Complete with marched pair of
stereo epeaken, connectlom and Ottings.
ONLY 61116. Poet 30p.

BH.001 HEAD
SET AND BOOM
MICROPHONE
Moving Coll. Ideal for
language leaching, corn -
notification, Headphone
hop. IR oho.. Micro-
phone imp. 200 ohm..
64 U. P.  P. 15p.

WHARFEDALE
LINTON SYSTEM

OUR am
PRICE

Li

Wharfedale
Linton Ampli-
fier, Linton
Turntable, pair
of Linton 2
speakers and all
lead'.

Carr. and
Ins. LI .25

TELETON CR 10T/RG42
SYSTEM

Teleton AM/FM 4+4
watt stereo tuner
amplifier, Garrard 2025
T/C, plinth 8
cover, stereo
cartridge, pair 71-00,
of matching
speakers and Ilit_m.===
all leads.

f.35.50PRICE
Carr.
LI -CO

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 II 7 + 7
watt amplifier. BSR
MP60, plinth and cover,
Goldring G800
cartridge, pairof Apollo
speakers and
all leads.

OUR j'AS.50
PRICE n- C arr.

I 00
Amplifier only, LI4 SO Carr. 50p.

S.S.R. TOSS II -TRACK STEREO
TAPE PLAYER DECK

I d prawn's* (output 12.5mV) to
feed into any amplifier. Auto-
matic and manual programme selector.
4 pole synch motor 2.0/240 V.
A.C.
OUR PRICE i16.25
Carr. 37p

HOMER INTERCOMS
Ideal for borne
office, stores, fac-
tories, ate. Supplied
complete with bat-
teries, cable and
free instrictions.

2 Station, 8387, 3 Station 111.536 P.  P. 15p
4 elation Nit P.  P. 17p.

CREDIT TERMS AVAILABLE FOR
CALLERS. ACCESS Si

BARCLAYCARD WELCOME.

SAVE ILL's
PHILIPS GA308
TRANSCRIPTION TURNTABLE
2 speeds 961 and 46
rpm. Lightweight tu-
bular counterbalanced
arm. Belt driven low
speed eynchronoras
motor. Viscous dam-
ped pick up lilt /
lower device. Corn.
plate with teak plinth
and hinged cover.
GA308 lest cartridge
ILIA 836.561. 610/TPD1 117-96OUR PRICK MM. Post 60p. HT70 616600A308 PU w th 0P400 Kano magnetic RT70/0800 617-Mcartridge (List 847-66).
OUR PRICE 96. Post 30p HT70/TPD1 1110 86

LIMITED ONLY! HY70/TPD1/0800.4

LEAK BARGAINS!
810 Plinth/Cover

00110I88IUen U

RECORD DECKS (rod 50,,,
ILK. ZeDONALD
C129 Mono 8.60
C137 WI II
1111P60 Sfl 76
610 61606
810 PISS
310/TPDS SS 75
81P60/0800 61160
MP60/TPD1 616 06
IIPSO/TPD1/13800

61660
MP60/TPD2 614U
610/TPDI 818 96

LIMITED OFFER! BDI Kit 81090
ALL STOCKS BRAND NEW AND BD1 Chassis 613 60

GUARANTEED RD1/8AU2/Plinth
111410

BD2/11AU2/Qtartis
110600

BD9/8AU2/Plinth/CMU

twos&
Delta 30
Delta 70
Delta FM . .

Delta AM/FM
Delta 75 . .

Leak ISO pair
Leak 250 pair
Leak 600 each
Post 50p extra each item.

LO IS
135.11
03.95
117.93
0127.50
(27.50

03.9S

ROTEL BARGAINS!
All brand new and guaranteed

RA210 Amp ...
RA3I0 Amp ...
RA6I 0 Amp ...
RX ISO Receiver ...
RX200 Receiver
RX400 Receiver ...
Post 50p extra any item.

02.23
03-9S
[44 2S
£441 93

£60.93
00 9S

EAGLE TSA.150 STEREO
AMPLIFIER

Housed in attractive Teak °attract. 7.6 + 7.3
watts rum. Switched Inputs for Meg. Oar.
tape, toner, bees, treble, volume balance
oontrols. Headphone socket. Output for
math or remote speakers. bat price 82960.

OUR PRICE E1650C.arr./Ins. 50p.

WHARFEDALE-MID-RANGE HI -Fl UNITS
As used In world
Weam. 5" dla. :mped
an. 4/8 ohms. High Om
ceramic magnet, 20 watts
rms. Brand w 61 50
Carr. 37

GARRARD
2095 T/C Stereo

stsbo
40B Stereo WO
BP26 III 810.66
8P26 III/8176.6

1151/6
BP26 III Module/

M76-6 6211 50
81.6511 1113 76
AP76 1117 95
AP76 Module/

M76-6 693 90
8L72B 121 96
BLUR 1112 25
401 In 95
ZERO 100A 188 95
ZERO 1008 836 95
ZERO 1008 61-1/

M93-12 152 60
AP% Module/

M75-6 188 75

000DILAIII
TD100 Teak 155 95
T11100 White 168 25

GOLD11310
01.69/2 616 10
0L72 120 06
OL721P 627 60
Plinth 69/72 17 03
LID 72 IS 96
0L75 126 96

086 25
Plinth 75 17 3.1
LID 75 13 60
099 I19 96
13L85P/t 106 96
LID 86 1496
GIOIP/t 620 50

LEAK
Delta Turntable

1162 50

312010-11111L1
MR111 129 60
MR111 Plinth a

Cover 29 50

HOLDS
GA106 1118 96
OAHU Teak AS7 0 0
GA308 Teak 11111 60
0A309 P.U. Teel.

US 96
0A212 16075

PLPL12D SU 60
PL16C 151 U
PLA36 183 66
PL60 8111 86
PLAID 11118.60
PL61 1119 96
MORRIS
TD125 II 64 60
TD12/1AB II MU IS
T125 60 96
TD160C 856 96
TD160 SU 96
TD150A II 636 96
TD160AB II UM
TD160 Plinth 11349Till ISM
WHARTZDALE
Linton Turntable

MIA
PLINTH/ & COYER/ (Poet 500
Budget 8P25. etc.
Budget 8P25 Play on
Budget AP76/Zero 1008
Budget B.B.R.
iME 2000 System

6040
04 40
11040
08.116

121040

RECORD DECK PACKAGES (Post sop)

Decks supplied with
stereo cartridge
ready wired in plinth
with cover.

0ARRARD
9025TC/9TAHCD
8P26 III/9TAHCD
19P26 III/0800 ..
BP26 11111675-6
81'26 111/M44-7 ..
BP25 111//444-11
8P26 III/8166E
A P76/0800 .

AP76/117541 .

AP76/M56E .

AP76/11176EJ .

A P76/08002 .

Aire/1144E
AP76/M76ED .

1.1.1. MaDONALD
MP60/(1800
MP60/6144-7
81P60/1144.E

OOLDIUTIO
0 L72/0600
"1,7,5

G.W.SMITH &CO(Radio)LTD
to TOTTENHAM CT. RD. LONDON. 1811
27 TOTTENHAM CT. RD LONDON, W 1
267/2511 TOTTENHAM CT RD LONDON, W.I
3 LISLE , LONDON. W C 2

Personal Callers Welcome -All Brant hes Open 9- 6 Mon. to Sot 34 LISLE STREET. LONDON. W C 2
311 EDGWARE ROAD. LONDON, W

Tel 01-637 2232
Tel: 01-636 3715

1711-560 0670
Va. 01.437e204
Tel 01 4 37 9155
TA 01 262 0387

111.75
116.96
11660
01656
61976
12096
60240
127 94
080 ti
130 60
ell 10
630 71
030 50
688 96

117 50
119 60
120

434 60
1139 60
642 60

MI 161,i odes to
11 12 1,10,,ton 0

W
ye 01 rot MN/
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TRANNIES
(Formerly C. R. HADLEY)

24, WOODHILL, MINITRON DIGITAL
HARLOW, ESSEX TYPE 3015F
)4'o ldcisk. P. ak. P,, Pr

Phone: HARLOW 37739
Alt our stocks are brand new with money back refund.

TRANSISTORS
AC107 15P
AC126 lip
ACI27 lip
ACI28 11P
ACI76 25p
ACI4IK OOP
ACI42K 114/p

ADI4 40p
AD150 44p
AD181 ",",
ADI62 '
AF114 ISp
AF115
AFI16 16,
AF117 111p

AL102
AL103
AU103
AUIII
BC107
11C10/1
110109
110154
80168
B0169
BC I82L
110103E
110184L
BC2121.,
BC2I4L

CAPACITORS

fdly
Up
UP

$9
11111

SP
SOP
10p
lip
Sp
Bp
So
Sp
Sp

BD1111
BDI21
BD130
BD131
BF194
IIFY50
BIRY51
1181,95A
ME0402
/11E0404
MK4401
MK4102
ME8002
M K6 Ill
MK1102
MP8111
MP8511
MP8513
°Cal

7911

000
lip
160
111

160101

lip
14p
10p

149
14p
110

84P
4160

110

OC14
0046
0071
0072
0081
0C8ID
0083
00170
00200
00201
0026
OCRS
0029
0036
0036
TIP29A
TIP30A
TIP31A
TIP32A

lip
lip
lip
12p
lip
lip
110p
Ng
Yp
Up
UP

SI
My

Up
28p

44111

6110
Us

TIP33A 95p 253711
TIP34A 11.80 40251
2N697 IN 40636
9N1171 Lop
2141304 2119
2141305 Up
3N2646 47p
2142926 109
2143063 LOP
2143055 49p
2113702 120
2143703 lip
2N3704 lip
2143706 lip
2N3706 109
21411707 109
2143706 99
2143709 10p
2143710 10,

103
49p
b5p

DIODES
1144001 4p
1144002 4p
1144003 Pp
1144004 7P
OAP° Sp
0A91
OA200 10,
0A902 Sp
1644 109
1144149 4,
W02 Sip

ONLY £1.50
for one month only

16 D1L Socha,:
Driven by 7147

lop
95p

SUPER LOW
PRICED LINEAR I.C'S
30IA To99 41111

30IA D1L 45p
7090 To99 28p
70947 DIL 809
723C To99 87p
7330 90p
741C To99 85p
74IC DIL 114p
7410 Bp In DIL Up
7470 DIL 40p
7480 To99 88P

MULLARD POLYESTER CAPACITORS C210 SER ES
250% P.C. mountliag 0 Olp F. 0 015pF, 0.022pF, Sp. 0033µP, 0047) P.O 088µF. Iljp. 0 1pF, 4p.
0.15pF, 022µF. bp. 033µF, Sf p. 047µF, Illp. 0 Blip?, lip. 1 OAF, 18..1 01 Y.809.2 201,,14s.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V. 0.001µF. 00015µY, 0.0022µP, 0 0033pF, 00047µF, Rep. 0006'µF, 0 OlpF, 0 015pF.
0.0.22µt'. 0 033pF. 8p. 0 047pF. 0 068AF, 0 1µF, 4p. 0 15µF. Ils. 0.22a F, 74p. 033µF. lip.
047µF, Up.
1601/: 0 OlpF, 0015µP, 0 022pF. 0.033µP, 0047µF, 0.06)1µF, 8p. 0 Ittlf. Qv. 010µP, 00.
022µF, 111). 033µF, Sp. 047µP, 74p. 068µF, 11p. 1 OW, lip.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
44F/V1 10/26. 20/26, 50/2.5, 160/'25, 3'201'26, 600/2.6, 8/4, 32/4. 64/4, 135/4. 260/4. 400/4,
6 4/6 4, 25/6 4, 60/6 4, 100/84. 200/64. 330/64, 4/10. 16/10. 32/10. 64/10, 125/10, 200/10.
26/16. 10/16, 20/16, 40/16, 80/16. 125/16, 16/26. 84/25. 126/26, 25/25, 50/26, 80/26. 1/40,
4/40, 8/40, 16/40, 32/40, 50/40, 064/64. 2.5/64. 6/64, 10/61, 20/64. 32/64.

MULLARD C437 SERIES
100/40. 160/25, 250/16, 400/10, 640/84, 800/4. 1000/26, 9p. 100/64, 160140. 230/25. 400/16,
640/10, 1250/4, 1000/64. 1600/25, 12p. 160/64. 250/40. 400/2 5. 640/16, 2000/4, 1000/10,
1600/64, 2500/25. 16p. 250/64, 400/40. 640/25, 3900/4, 1000/16, 1600/10, 2600/54,
4000/20. 169.

Miniature Fixed Ceramic Plate, 8p each.
Preferred values from 1 8pf to 10.000pf.

VOLUME CONTROLS
PotimUometers
Carbon track 500 0 2 2110
Log or Linear
Single lip. Dual gang (stereo) Op.
Single type only with D.P. twitch lip
extra.
RESISTORS
5 watt 5% carbon 1p each
b watt 103' carbon 1p each
range 2711 to losin type TR5
triple rated 5-51. tan oxide x 2%
range 10 0 to 111 a Pp each
SLIDE SWITCH
SNIT 10p each
BP Three Paltion 12p each
MINIATURE NEON LAMPS
340e or 110r 1-4 6p, 6 Pine Ne each.
CARBON SKELETON
PRE-SETS
Small high unable, type PR.linear only:
1000. 2200, 470(1. 1K. 2K2, 4K7,
10K. 22K. 47K, 100K. 220K. 470K,
114, 2612, On, 104 CI. Vertical or
horixontal mounting, bp seek.

INDICATOR
Reads 0-9 and de,rnalp
(Data Sheet on re ,..eat)

VEROBOARD
015

Matrix
2f x lifla 17p
2f x 6m Up
35 x 31 in Up
31 x 61n 80p

x 17I0 (Plain) UP
Vero Pins (Bag of 36) 20p.
Vero Cutter UP.
Pin Insertion Toots ( 1 and 15 matrix)

at UP.

01
Mstris

23p
2fie
254
tip

ZENER DIODES
400mW 5% 3.3V to 30V, 10p.

LOW COST DUAL INLINE
I.C. SOCKETS
14 pin type at 151
16 pin type at lip each.

TRANSISTOR EQUIVALENTS
COOK 40p

Pack
1144148

of 20
500 1244000

Mix Pack of 20

Series Diodes 110

AC127 S AC128
1-9 12.
10 plan Ilp
100 pine 90

2N3055
1-9 4$
10 plus UP

Pack of 10
2N29260 60p

unbranded but
totted

Unmarked but fully
tested

2143055
1-9
10 plus Up

ADDS', AD162
M/P

1-9 lip
10 plus UP

BC107-BC108
BC109

1-9 ti
10-99 79
100 plus

Pack of 10
Plastic BC109 Up
Unmarked but fully

tested

TBA800
6 watt AP power
Amp. 1640 each

Vary the strength
of your lighting with a

ITCH;"-GS1

- -

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 white 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 radio interference suppression:

600 Watt L3-20. Kit Form 12 70
300 Watt L2-70. Kit Form 02.20

All plus 10p post and packing.
Please tend C W.O. to -

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

As supplied to N.M. Government Departments.
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INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied)
ALL COMPONENTS AND PRINTED CIRCUIT

BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2.11 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM IN BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD l FULL INSTRUC-
TIONS. KIT PRICE: L2.00 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

II., LICHFIELD STREET,
WALSALL, STAFFS. WSI ICI

SINCLAIR
£3.51

Z50 fA 25
PZ5 E3  97
PZ6 ES 45
Project 60
tuner Ell N
AFU E4 SS

PROJECT 60
'1 tic

sit

Stereo 6017.86
Project 005 E261111

PROJECT 60 KIT £250
Our extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Protect 60.

S-DECS AND T-DECS
S-DECS E144
T-DECS ET St
('-DEC A 43 II
16 dil IC carriers
with plug E1 25

SINCLAIR SUPER ICI
Complete with
free printed
circuit board
and 44 papa
Instruction book.
ONLY
£2.00
KITS OF FOR THE IC12
Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to complete
the mono version E1-841. Stereo version with
balance control E3.06.

POWER UNITS FOR THE IC/2
A set of components to construct a 30V 0.5 Amp
rower supply 1227. Also suitable Sinclair PZ5
wily constructed 8.3.97.

SWANLEY ELECTRONICS
12 Golds:0 Road, Swanley, Kent

Mall order only. Postage 103 per Item.
Lists 10p. Official credit orders welcome.
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ALMOST UNBELIEVABLE! Think of the year 1984 and
what might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like  "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only L20 .75-a mere fraction of wren today's Russian miracle
price? We challenge you to compare performance and value
with that of LBO radioslTest 7 clays, we'll refund instantly if you are
not astounded! El black & chrome finish facia. set in
fabulous Cabinet built case-c d of fine Russian
hardwood in beautiful Teak V finish-  vibra-
tion, purer & sweeter tone than ever! Volume controlled
from a whisper to a roar that would fill a hall! Much wider band
spread, for absolute "pin -point" station selection! Plus
"MAGIC EYE" tuning level indicator for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro -circuitry techniques in the field or
spaceship and satellite communications. Yes. EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short and Ultra Short Waves to cover the four co f the
earth 24 hours a day including all normal transmissions.
VHF, AM, FM, MW, LW. USW, plus local & new stations
not yet operational, and m from all over the world!
Expensive TURRET TUNER side control waveband selection
unit (as used on expensive T.V.'s!). Every waveband clicks into
position giving incredible ease of station tuning! Genuine push-pull
output! ON/OFF volume and separate Treble and Bass tone controls
for utter perfection of reproduction and tone! Press -button dial
illumination? Take it anywhere-runs economic ally on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220 240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can also be used
through extension amplifier, tape recorder or public address
system. SIZE 14in 10Sins  4fins overall approx. Magnificen sly designed, made to give years of perfect
service. (U.K. service facilities & spares available for years & years to come, if ever necessary!). With
WRITTEN GUARANTEE manual with simple operating instructions & circuit diagram. ONLY L2075
(with mains/battery eliminator LI  48 extra) BOX, POST, ETC. 50p.  BUT WAIT, for only 55p extra
you get the sensational "COMPUTERISED" WORLD TUNING GUIDE (It enables you to time,
pinpoint & get issions the whole world over-even a child can do it in a flash-it even lets you know
when to tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard longlife'
batteries PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new
radios for any earlier model purchased.) HURRY! Send today and test. 7 days-refund if not delighted or call.

a/S THIS Ng efc
4011P,/RUSS N !

THE FABULOUS\ 1117C\
'8112t4 6 \

t"tIv ASTRAD °c4F44ELNI':Not °"kik a si

28
TRANSISTORS
AND DIODES!

WAVEBANDS: um-
STANDARD LONG md MEDIUM

5 SHORT WAVEBANDS"-
ULTRA SHORT WAVES

(V.11. F. AM. An

50p
MAINWEATTERY
ELIMINATOR £1.4a extra

SAVE 820.26- NOW.

Combined

VIE AVM
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

oaP
PRICE

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!).We've snapped up 500 magnificent machines. Latest ion
in the would of sound! First-class makers! Fabulous VHF. AM.FM Radio
AND C Tape Recorder & Player combined and it also runs off
standard b is or mains. (Simply plug in the 220 240V. AC line cord.)
Record and play back anything. anywhral Even tape direct from the radio
as you listen! RECOMMENDED RETAIL PRICE GENUINELY L441
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press -
button Keyboard C I Panel or latest MASTER SWITCH CONTROL?
* "MAGIC EYE" Visual B check recording level indicator or
built-in automatic Leveller! * S ON OFF and HI -LO volume
controls! * Heavy duty built-in speaker! Earphone (for personal listening
or "monitoring") and extension speaker sockets! * Remote control
microphone! * Built-in swivel telescopic ion aerial (24in. approa.)!
Magnificently made case with carry handle. (DESIGNS VARY SLIGHT-
LY.) Takes standard 30. 60, 90 or 120 -minute Cassette Tapes obtainable every-
where. AND the amazing built-in full circuit VHF, AM FM Radio gives
you superb clarity of tone, incredible station selection. Unique rotating Station
Selector Dial-get all local city and regional stations in every part of the country
plus B.B.C. National, VHF. Picks up dozens of foreign stations. Fabulous in
your car! You could pay Cs more for a Car Radio or Car Cassette player
ALONE! OUR FANTASTIC PRICE ONLY L23 '75, CARR., ETC. 35p.
Complete with simple instructions, remote control microphone with
on off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send today-test 7 days, refund if not delighted. Or call at either of our stores.
BONUS OFFER: Batteries and Cassette Tape 25p extra if required.

=

z COMPARE
ITS PERFORMANC

FI:SurinDERILIScAr
0/044N:IRr°C11711:11irS

4FASISD°E1OFTN A Do
11011zir

"MAGIC EYrtuning
level indicator

with £80
>RADIOS!

A

lino%

Fos, riateePe*/*NOWAVAILIABLE

WITH
WORD

TUNING
GUIDE!NO MORE

GUESSvvori*--INSTANT
DATA at your /in

-
enablesyou

to T NE
INA RASH

to

transmissions
the world

over!

Ige177111Efilalfrd7.1
kleA---NDNEW AC/DC BATTERY/MAINS

eaSgette

PgE

TAPE
RECORDER
&PLAYER
With remote

control

microphone

1

THE ONE STEP FORWARD EVERYONE HAS WAITED FORT NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY £12.49! Due to our cut price we cannot
name first-class makers-but rest assureo you're getting one of the BEST!
Expensive "PIANO KEYBOAFD" CONTROL PANEL(or I MASTER
SWITCH I) AND AUTOMATIC LEVEL CONTROL No fiddling
with awkward tape and reels, ;List "slap -in" a cassette and off you go!
(Takes 30, 60, or 90 minute standard tapes obtainable everywhere).
Amazing performance ensures perfect taping* and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful cone from a whisper
to a roar! Completely sell contained-nacord anywhere, indoors or oat!
Runs on standard batteries AND 2201240v. AC mains. Separate jacks for
remote control microphone, etc. Size 9f in. x Sin. x 21 in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY LI2-49 post, etc., Ilp. *Refund if you don't we could charge up
to L26.97! BONUS OFFER (one per customer) -C tape, set of
standard batteries, AND microphone stand all for 50p extra, if req.
Send today and test 7 days-refurd if not delighted. Or call at either store.

wm. dim MINN MI= 1111.11

. COMMERCIAL TRAVELLERS "'lease note: Merchandising office
at our Holborn Store. (PERSONAL SHOPPERS WELCOME I

I AT BOTH STORES).
 m. a. 11111111

Dept. EE 16, 164 U XBBIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 BAC. (Thurs. I, Fri. 7). Also at 37(39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.SHOPERTUNITIES LTD.

*tot NO got 'tORTABLEti clitkl
V30Vs°\/1 OMMUNICATION
1ti19B4 RECEIVER

Everyday Electronics, February 1973 63



GARRARD SP25 Mk. III
Special Purchase. Limited num-
ber available
G d SP25 Mk. 111
Goldring G800
Teak plinth and tinted cover
All leads supplied.
Please add El .25 P. & P. & Inc

£16.95

TURNTABLES
Please add 75p P. & P. & Ins.

d SP25 Mk. III £9. 90
G d AP76 L17.45
G d SL65B L13.95
G d 401 L28-95
G d Zero 100 (Auto) L37-50
G d Zero 100 (Single) L35-80
BSR MP60 L9-40
Goldring GL72 120.50
Goldring GL72/P 127.00
Goldring GL7S L26.90
Goldring GL75/P 13400
Goldring 10I/P.C. 120.00
Wharfedale Linton t cart 06-50
Thorens TD125AB Mk. II. 19195
Thorens TD I50 Mk. II 1261110
Thorens TDI60 AB a C 136 00

TUNERS
Please add asp P. a P. a Ins.
Amstrad Multiplex 3000 12950
Armstrong 523 L39.50
Armstrong 524 L11-45
Rogers R/brook FET4

(Chassis) 137.25
Rogers R/brook FET4

(Cased) L43.50
Rogers R,bourne FET4

(Chassis) L44.95
Rogers R/bourne FET4

(Cased) 147 OS
Sinclair PRO60 (Module) 115-60
Sinclair 2000/3000 Tuner 129.30
Leak Delta FM (Cased) L53.65
Leak Delta AM/FM (Cased) L62.95
Alpha Highgate FTI50 13800

TUNER/AMPLIFIERS
Please add LI P. a P. a Ins.
Alpha Highgate 150 (411.7S
Armstrong 525 (Teak cased) L69 45
Armstrong 526 AM,FM

(Teak cased) 177 - 73
Leak Delta 75 L120-00
Alpha R150 1.48 95
Philips RH702 1.82 50
Teleton 2100 13I-00
Goodmans One Ten L911-90
Rogers Ravensbrook

(Teak cased) L78.15
Rogers Ribrook (Chassis) L73-50
Alpha FR 3000. New product E7200

All prices correct
of time of press

E 0. E. and ore
subject to

alterations.

WI SUMIAMIllt Visit MI. 7 PATS DI PU1101.411
II AM a All Of f7000$ IS MOO TO if 11(110111ILT

WICTI'd WE 1,741 PRALINE LAO KIM
11111W011t Outs11011 Nils 7 LIAR GOMM'

COVENS IT WWW.11Ciillf0 at id0/11111
GliAlt41111

AMPLIFIERS
Please add B5p P. a P. a Ins.
Amstrad 8000 Mk. II 115.00
Amstrad IC2000 L2825
Amstrad Integra 4000 L12.50
Armstrong 521 (Teak cased) 144.40
Alpha Highgate 212 117 -75
Alpha Highgate FA300 L32 25
Alpha Highgate FA400 L35.65
Leak Delta 30 L44' 85
Leak Delta 70 L5490
Mtrosound ST2OE 124 00
Metrosound 5760 L45-00
Pioneer SA600 & 610 15700
Pioneer SA900 1.17 95
Pioneer SA1000 193.2.5
Rogers 1k/brook (Chassis) 13775
Rogers R/brook (Cased) 141-50
Rogers R/bourne (Chassis) 149.45
Rogers R/bourne (Cased) L5245
Sinclair PRO60 2 X Z30/PZ5 11470
Sinclair PROS° 2 X Z30/P26 L16.70
Sinclair PRO60 2 X ZSO/PZ8/

Trans L20  90
Sinclair AFU (Filter Unit) L4.20
Sinclair 605 117.95
Sinclair 2000 Mb. II L20-95
Sinclair 3000 Mk. II L28  IS
Wharfedale Linton L42  95
Teleton SAQ 307 L22 95
Rotel RA3I0 L34-50
Rotel RA6I0 (51 -75

SPEAKERS
Please add El -50 per pair
P. a P. a Ins.

Price per pair
Amstrad 138 11390
Wharfedale Denton 2 128  SO
Wharfedale Linton 2 [35 85
Wharfedale Melton 2 146.95
Wharfedale Dovedale 3 L59  95
Celestion Ditton 120 L39 75
Celestion Ditton 15 LSO 90
Celestion Ditton 25 014-95
Celestion County (new prod.) L33.95
Goodman. Double Maxim 147 75
Goodman. Mezzo 3 114 75
Goodman. Magister L82 00
Special bulk
purchase

£2.30*
Plus 65p P. & P. & Ins
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
G d SP25; 2025TC; 3000;
AT60; 2000: 2500; 3500; 5100;
1025; 51.65B; Also for BSR.
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75:
SL95V. 1395 + 65p. P. & P.
&
Also finished in walnut to match
Japanese equipment -at no extra.

CARTRIDGES
Please add 35p P. a P. a Ins.
Goldring G850 L3 .15
Goldring G800
Goldring G800E 17.50
Goldring G800 Super E LII 15
Shure M3D L3  70
Shure M44E L4 80
Shure 1155E 15.60
Ortofon 5L15 [IS 8S
Sonotone 9TAHC I l 40

LOBAL AUDIO
DISCOUNT WAREHOUSES

Debt( pEp) ;174 Peritoneal' Road, London, N1. Telephone 01-271 1719
Or . 4 Nigh View Parade, Redbridge Lane East. Woodford A

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9 30 a m to

6 7 p.m.p m LATE NIGHT FRIDAY
MAIL ORDERS. Order with confident e Send Postai Order Cheque

. Money Order Bens Draft Giro or Cash be Registered
Maul CALLERS Please note that t ran nniy be arrepled together
wain cheque Card* inns Bea clay Crd

2 minutes Iron, KING S CROSS FUSION & ST PANCRAS
on n,a,n load leading To ins last and West Country

ELECTROK IT
DRILL SPEED CONTROLLER (E.E. Aug. 1972)
Complete kit includes MK box, plate and socket £2.30
BIT SAVER (E.E. Dec. 1972) Automatic version.
Kit includes all the parts less the Microswitch lever
LI -70
"SCORPIO" CAPACITOR DISCHARGE
IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data L10.50
LIGHT DIMMER:
Complete kit including MK plate and full construction
data L2 65
RADIO CONTROL TRANSMITTER (E.E. Dec.
'72). Complete kit less Bulle & holder and Box. £5.65.
We are offering various other kits published in most
other popular Electronics magazines and will be
pleased to forward details on receipt of a stamped
addressed envelope.

FREE POST AND PACKING

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01- 286 001 I
MON.-FRI. 9.30-5.30
THU RS. 9.30-6.30

become
a RADIO-AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

EEB. 23
BLOCK CAPS please
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FOR
RAPID
SERVICE

041?1,11ID EROS. ITD
DEPTFORD BROADWAY, LONDON, SES 4IQN

TRANSFORMERS
all with 0-250 Volt primaries
Mini
MM6 6V. SOOmA + 6V, SOOmA
MMI2 I2V, 250mA + I2V, 2S0mA
MM20 20V. 150mA + 20y. 150rnA

[1.211plus 13p p. 8 p.
L.T.
LTI 6 3V. 1 -SA -75p plus lip p. & p.
1716 3V. 3A -87p plus 26P O.& p.
LT3 12V. 1 SA -117p plus 26p p & P.
LT4 I2V, 34-L1.31 plus 30p

p. & P.
LTS 9-0-9V. 0 5A -75p plus 2Ip

P. & P.
LT6 12-0-12V. IA -1159 plus 26p

P. & p.
Multi -t
M13012 0-12-15-20-24-30V, 2.4-

$1.115 plus 30p p. 8 p.
MT60/ 1 04-20-30-40-60V. IA -

1.210 plus 30p p. 8 p.
MT60/2 0-5-20-30-40-60V. 2A-

(145 plus 34p p. 8 p.
Ch
CT/01 IA -6( -OS plus 26p p. 8 p.
CT/02 2A-41.30 plus 30p p. 8 p.
CT/03 4A-41.60 plus 30p p. 8 p.

Secondaries -0-5-11-17V.
Speaker Matching 3 8-160

Example. 160 speaker to 80
amplifier. 91:Ip plus 20p p. a p.

SEMICONDUCTORS, etc.
Zeners-400mW, 15p; SW, 22Sp
L.D.R.-ORPI2, 549
S.C.R.-400 Ply., 30A, 57p
Bridge rectifier -40 P.I.V., I SA,

50p
Bridge rectifier -200 P.I.V., 2.0A,

50p
Transistor sockets -7p
D.I.L. I.C. sockets -I4 pin, 20p;

16 pin. 20p
1N4001-50 PAN., I OA, 6p
1N4002-100 PAN., 10A, 7p
1N4003-200 P.I.V., 1.0A. Sp
1N4004--400 P.I.V., l'OA, 9p
IN4005-600 P.I.V., I OA, 12p

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
GB7 54in 21 in llin 38p ISp
GB8 4in 4in ISin 3111p ISp
G89 4in 21 in If in 3111p 13p
GBIO Skin 4in 13.n 44p lip
G1511 4in 2Sin tin 38p 13p
GBI2 Sin 2in lin 33p Ilp
GBI3 6in slin tin 51p I81,
GBI4 7in Sin 25in asp 19p
GBIS Sin 6in Sin Sip 26p
GBI6 10in 7in Sin lap 26p

 These sizes fit
standard

verobeards

EQUIPMENT CASES in plain
aluminium with sloping front Panel.
Type H. W. D. Price p.& p.
SFI 2in 2Sin 45p 12p
SF2 2in 7in akin 60p 16p
SF3 2in 9 in 44on 75p 19p
Stove  enamelled .

ailver-grey ham -
25p

inure.

CONSOLE CASES
in plain aluminium, ideal for mixers.
instruments, etc.
Type W. ASCE/ Price p. 8 p.

in in in in in
G520 II 9 3 6142 30p
G11121 10 9 3 2 3 61.50 30p
G1122 12 9 3 2 3 41.72 lop

Id
b

I A I

VEROBOARD
01 0.15

Size matrix matrix
2

:: : 31::
lip 16p
24p 15p

3 in  3n 14p 23p
3 in . SiSin 27p 29p
I in x 2Sin 75p 57p
I7in > 3fin II 7sp
Pins -either site. packet of 36, 1111p

ELECTROLYTICS
siF 450V 11p 1.0000F 2SV 2.7p

2ssF 450V 20p '.000pF SOV 42p
4pF 350V 14p 2.000µF 25V 369
8µF 4SOV 17p 2,000pF SOV 53p

16pF 450V lip 2,500pF 2SV 45p
MO 25V 7p 2.500ssF 50V Epp
25PF SOV 10p 3.000pF 25V 48pAlf 450V 27p 5,000pF 25V 60p
501iF SOV 10p 5.000pF SOV II 10

100µF 2SV 10p 11-8siF 450V ISp
100pF SOV 1 1p 8-16µF 450V 2.0p
250pF 25V 14p 16-164F 450V 27p
2500F SOV 17p 16-321F 450V 113p
500/.0 25V IOp 32-32pF 450V 49p
500pF SOV 25p 50-501.iF 350V 3119

MINIATURE ELECTROLYTICS
itIF 63V 6p 47pF 16V 7p

2 2sIF 63V 6p 47µF 2SV 6p
23..sF 63V 6p 68pF 16V 6p
47µF 63V 6p 100pF 10V 6p

(lpF 40V 7p 220pF 16V 7p
10µF 25V 6p 330µF I6V Ilp
10µF 64V 7p 4700 ICIV Ilp
16pF 40V 7p 1.0013pF I6V 19p
33siF I6V 6p 1.5004F 16V 13p

CASSETTE OWNERS'
For Philips and similar casette recorders.
Pl.112 Power unit for connection to

I2V + or - E car electrical
systems, giving 74V, stabilised £3.25
output

PU14 As above but switched for is.10
6V, 74V or 9V output.

PP75 Mains power supply. output £1.95
7SV d.c.

All units are complete with cable and plug.

CASSETTES
Top quality British made. low noise, complete
with transparent library cases -
C60 -40p; C90 -55p; C120 -70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.

Pr.ce 11.30 plus 12P P. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single. less switch. IS
Single, D.P. switch, 24p
Tandem, less switch. 40p
5k0, 10k0. 251c0, 5060. 100k0, 250k0.
500k0. IMO. 2M0

RESISTORS
Carbon
All 5%, high -stability, E12 values. 4W, Ip;
tyy. I IP; I W. 4p; 2W, 6p
wire -wound
SW, 10p; IOW, lip

SWITCHES
Toggle swi standard site.
SW20-S.P.S.T. lip; SW21-D.P.D.T.Dp.
Push Stavin, miniature, SWI-13p.
Wafer switches (rotary) -14p each.
SW4-I pole. 12 way. SW5-2 pole, 6 way.
SW6-3 pole, 4 way. SVV7-4 pole, 2 way.
SW8-4 pole, 3 way.

BONDED ACRYLIC FIBRE
B.A.F. wadding. wide, lin thick. The
ideal lining for speaker end . 30p per
yard. o. 8 p. one yard 12p; each extra yard 4p.

TYGAN top quality loudspeaker covering
material. Please send 6p for samples, sizes and
prices.

MAGNETIC COUNTERS
Brand new, neat. 48 volt.
5 digit cou n . 60p

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, 180
O.I.N. 5 pin, 240.
D.I.N. 6 pin
lack, 2{mrn unscreened
lack. 24mm screened
lack. 3Srnm unscreened
lack, 3Imm screened
lack, kin unscreened
lick. kin screened
lack, stereo, unscreened
lack, stereo. screened
Phone, plastic top
P hono, plated metal
Wander, red or black
B anana 4mm, red or black

LINE SOCKETS
Car aerial
Co -axial
C.I.N. 2 pin (speaker)
C.I.N. 3 pin
C.I.N. 5 Din, 180
D.I.N. 5 pin, 240'
lack, 3Srnm
Jack, tin screened
lack, stereo, screened
Pnono, plated meta'

SOCKETS
Car aerial Sp
Co -axial, surface Sp
Co -axial. flush Op
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin Op
D.I.N. S pin, 180 Op
D.I.N. S pin, 240 Op
lack, 2Smrn 10p
lack, 34rnm 10p

14p lack, kin unswitched 15p
17p lack, kin switched 17p
15p lack, stereo. switched 14p
16p Phone, single Sp
16p Phono, 2 on a strip 7p
16p Phono, 3 on a strip fp
ISp Phono, 4 on a strip 10p
410p Wander, single, red or black Sp
34p Wander, twin strip 7p
14p B 4mm red, or black lip

4p
Op

10p
13p
(4p
13p

Sp
ISp
9p

10p
Op
liplip
20p
20p
35p

Sp
lip
3p
6p

CAPACITORS 00027pF 500V S/M 15p
0.003pF SOOV Cer. 5p

2 2pF 500V S/M 7+p 0-0033pF 125V P.S. 6p
33pF 500V S/M 7 p 00033pF SOOV Poly. 6p

Sof SOOV S/M 7 p 0.0033pF 1,000V MDC 6p
10pF 125V P.S. p 0.0036µF 500V S/M 15p
10pF SOOV S/M 76p 0 0047pF 12SV P.S. Ilp
15pF 125V P.S. 5p 00047oF  SOOV Poly. ilip
!Sof 500V Cer. 4p 0.0047pF 500V S/M 20p
18pF 500V S/M lip 000470 1,000V MDC Op

Sp 0 005ssF IOOV Mylar 3p
22pF SOOV S/M 0005pF SOOV Cer. Sp
25pF 500V S/M 7
27pF 500V Cer.

0.0068µF 125V P.S. 11/1:
0-0068µF SOOV S/M

33pF (2SV P.S. 5p 0.00611pF 500V Poly. 6p
33pF 500V Sill 0-0082pF 125V P.S. 1031:
39pF SOOV S/M 7 0.0082pF SOOV S/M
I7pF 125V P.S. I8V Disc 4p0-01pF
47pF 500V Cer. 4p 0 OlpF 125V P.S. 101:
50pF SOOV S/M 0.014F
569F SOOV 5/11 7

160V Poly.
250V M.F. 3p

150pF 125V P.S. 400V Poly. 3p
0-01pF

6SpF SOOV S/M 7+pP OP-SliPsiFF SOOV Cer. 5p
7SpF SOOV S/M 7 p 4/01µF SOOV S/M 30p
820 SOOV S/M 7 p 0.01pF 600V MDC 7p

I 00pF 125V P.S. 0 OlpF 1,000V MDC 99
100pF SOOV S/M 71p 0.01SpF 160V Poly. Sp
100pF 500V Cer. So 0-0151IF 400V Poly. 3p
I 20pF SOOV S/M 710 0.020F 100V Mylar 3p
150pF 125V P.S. 19V Disc Sp
..S0pF 500V S/11 7Sf:
,50pF SOOV Car.

250V M.F. 3p

I 00pF SOOV S/M
Sp 0122µF 400V Poly. 3p

000022e22s/

600V
200pF SOOV S/I1

0-022pF
0.022pF

MDC lip
MDC 10p

220pf 125V P.S. I .2°°°50VV M.F. 4p0.033pF
220pF SOOV Cer. Sp 0033pF 400V Poly. 4p
250pF 500V S/11 Op 0047pF I2V Disc Op
170pF 500V Cer. Sp 0.047µF 160V Poly. 3p
300pF SOOV S/11 Sp 00470F 2SOV M.F. Sp
330pF 125V P.S. Sp 0.047pF 400V Poly. 4p
330pF SOOV S/M Sp 0.047F 600V MDC Sp
390pF 500V S/M Ilp 0.0470F 1,000V MDC 10p
470pF 125V P.S. 511 01µF 30V Disc Op
470pF 750V Disc Sp 0-10F 250V M.F. 4p
5100pF SOOV S/M Sp 0-14F 400V Poly. 5p
560pF SOOV SiM Ilp OlpF 600V MDC 10p
61110pF 125V P.S. Op 0.10F 1,000V MDC 14p
680pF SOOV S/M Sp 0.15pF 250V M.F. Sp
820pF SOOV SIM Op 021µF 160V Poly. Op

0.0010F IOOV Mylar 3g 0.22µF 250V M.F. Sp
0.0010F 12SV P.S. 6g 022pF 400V Foil 10p
0.001pF 400V Poly. 3g 0 22pF 1,000V MDC 15p
0 001pF SOOV S/M 10g 033pF 2SOVv M.F. 8p0001µF

SOOV Car. Sc 0.47pF Sp
0.0014F 1,000V MDC 4$ 047pF 400V Foil 15p
0-0015µF 400V Poly . 3p 0 47pF 1.000V MDC 3.5p
0.0015µF SOOV S/M 10p 1 04F 2SOV M.F. 15,
00015µF 500V Gar. Sp
0.0018µF SOOV Sill 10g Note:
0.002µF 100V Mylar 3p S/M =silver mica l% tol.
0-002µF SOOV Cer. Sp P.S. =polystyrene 24% tol.
0.0022ssF 115V P.S. Op MDC-a.c. ratinmog =300V.
00022µF SOOV Sill 10p M.F.=Mullard n. foil.
/20022pF 1,000V MDC Op Car. =ceramic.

HAIL ORDERS Son, items have a post and packing
haree shown ae.s.nst thee" Where p. & p. is not shown

the share, Ilp for any cc. ection When both cl
goods are ordered In, sharer, 12p plus any p. & p. charges
shown 10 extra./ Telephone 01-691 4412
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HARVERSONIC SUPER SOUND
10 -:- 10 STEREO AMPLIFIER KIT

. 0 .
A really first -clans Hi-Fi Stereo Amplifier Kit. Use. 14transistors including Silicon TransistorsIn the first fiveas
stages on each channel resulting In even lower noisebase
level with improved sensitivity. Integrated pro -amp with
Bus. Treble and two Volume Controls. Suitable for we
with Ceramic or L'iryetal cartridges. Very simple to
modify to milt Magnetic cartridge -instructions included.
Output stage for any speakers from 5 to 15 ohms. Compact
design. all parts supplied including drilled metal work,

SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid

111113SNI;'-Vow ...rail ri sir:" 'II '
elate audio
amplifier. Brand
new components

- throughout. 3
7. Fsi. 7111

1 1
ell.icli transistor.
pi power out-\ . put transistors in

0111 push-pull. Full
wave rectifa.
lion. Output
approx. 13 watts

r.m.s. Into 8 ohm. Frequency response 12Hz- 30KHz
± 3db. Fully Integrated pre-amplifier stagewith separate
Volume, booed and Treble cut controls Suitable Mr
8-16 ohm speakers. Input for ceramic or crystal cartridge,sitivity pprox.output. reedySen a 40m5 for full Suppliedright
buiR and tested, with knobs. escutcheon el, Input and
output plugs. Overall else 3" high x 6" wide x 71" deen-'AC 2001250V.paws flow P. P.

DE

litk

rectifier.

cut.

rate
Input
output
speakers.

LUXE STEREO AMPLIFIER

WOW -..
L 1.- ? F........
Vs........, .. iir----

1 . ir,-
' in ..- 111transform

ar

0

'i lk
giving

quate
with negligible

Valve line up:-
Triode Pentodes.

Two dual potentiometers are
and treble control, giving bags and treble
A dual volume control le used. Balance
hand channels can be djusted by meaty

'Balance' control fitted at the rear
sensitivity le approximately 300m/v
of 4 watts per channel 18 watts mono),

Full negative feedback In a can -fully

A.C. mains
200-240 v.

Iieant4 dnut gy
fully Isola -
ted mains

er with full
wave recta-fictionde-
smoothing

hum.
2 1 ECL86

1 x EE80
provided for

booed and
of the left and

of a /reps-
of the chassis.

for full peak
into 9 ohm
calculated

high quality ready drilled fibreglass printed circuit board,
smart brushed anodised aluminium front panel with
matching knob, wire. solder, nuts. bolts -no extras to buy.
Maniple step by step instructions enable any constructor

QUALITY RECORD PLATER AMPLIFIER KZ II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. %LBS.

Separate Bass. Treble Volume

circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis sire
11"w. a 4"d. Overall height Including valve. 5". Sealy
built S tested to  high standard. PRICE este P. & P. 45p.

to build an amplifier to be proud of. Brief specification;
Power output: 14 watts rms. per channel into 3 ohms.
Frequency response: ± 3dB 12-9%000 Ha. SeneitIvit:
better than 80 mV into IM Cl. Full power bandwidth:
± 3dB 12-1%000 Hz. B... ba.t approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB

and rectifier. and controls.
Complete with output transMrrner matched for 3 ohm
speaker. Site 71n. wide x 31n. deep x flin. high. Ready
built and tested. PRICE Stn. P. & P. 40p.
ALSO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinet below.

4-11PIND RECORD PLAYER BARGAINS
Slain. models. All brand new in maker's packing.
LATIST 115.11. ClOS/C129 4 -SPEED ANTI/CHANGER.
With latest mono compatible cartridge 111117. Cart. 50p.
With stereo cartridge 117 97. Carr. 50p.

over main amp. Power requirement. 35v. at I% amp.
Overall Sloe: 12"w. a 8"d. x Irk.

PRICE 1515. P.  P. 50p.
DELUXE QUALITY PORTABLE NIP CABINET NZ n

below,

GARRARD BPS& Kt III With heavy precision machined
die cast turntable 11050 Can. 50n.

Fully detailed 7 page construction manual and parts
list free with kit or mend 18p plus large S.A.E.
AMPLIFIER KIT .. .. 51000 P.  P. 15p
(Magnetic Input component. 909 extra)
POWER PACK KIT P.  P. 30p

Uncut motor board size 141 a 121n.. clearance 2in.
51In. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except ATSO and
5P25). Sine 18 _ 15 x Bin. PRICE 5475. P.  P. 50p.

SPECIAL BARGAIN OPFER !
PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge -Colorcot"
plastic coated steel. Resonance free. Designed to take.. .. 113.00

CABINET .. .. .. 51100 P. 5 P. 90p
(Post Free if all unite purchasedat same time)

Full after sales service
Also available ready built and tested suss. Post Free.
Nob The above amplifier is ositable for feeding two mono

1°7--....* SPECIAL OFFER'
11,6,, LIMITED NUMBER OF BRAND

_..../ NEW ELAC 10" TWIN CONE
LOUDSPEAKERS

Garrard 1025, 2000, 2025TC, 2500, 9000, 3500, 5100.
S025 II and III, SL6511. AT60 etc. or B.S.R. C109,
C129, All etc. Black leatherette finish. Size I21" 0 141"
z 31" high (approx. 7f" high Including rigid smoked
acrylic cover). ONLY 54 50. P. & P. 35p.

soarers Into impala (r.,. mike, radio, rain record docks, gr.)
and rag Own provide miring and fading facilities for
medium powered III Pi Dioroiltoque nor, Me.

With large ceramic magnet and
pl.ticised cone surround.

8 ohms impedance SE 75. P. a P. 25p.

CENTRE MO MINIATURE MOVING COIL METER.
IONIA. For balance or tuning. Approx. size 1" a I" a r
deep. Limited number. 79p. P.  P. 10p.

Open 9-5.30 Monday to
Saturday
Early closing Wed. I p.m.
A fear rninutrt from bora. Nimble-
don Tube Motion.

HARVERSON SURPLUS CO. LTD.(Please
(DEPT. EE) 170 HIGH ST., MERTON, LONDON, S.W 19 Tel: 01-540 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRES

write clearly)
'Lassa NOTE _ . . __P. a P.
CHANG= QUOTED amp
TO U.K. P. It P. ON
OVERSEASONLY.ORDRES CHARGED
EXTRA,

The Pictorial Method

WHAT READERS SAY

B SI ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, oie at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of

eptional value In
training in ice and

technicians In Electricity,
Radio and Electronics.

Your valuable assistance has enabled me
to find a good position as a Radio and
T.V. Engineer. D. S. Bristol.
They live up to your publicity in every
way. C. L. L. London.
"BEST I HAVE EVER SET EYES ON",
shall definitely recommend to friends.

F. C. Fife.
"WHAT A CONTRAST TO OTHER
MANUALS" I have grappled with. I am
delighted with them. W..4. F. Durham.

GUARANTEE

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

r-"" '''''''''''''' "-,To The SELRAY BOOK CD., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £4.50 0
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required, Prices include Postage and Packing.
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME -
BLOCK LETTERS

FULL POSTAL
ADDRESS
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SAXON ENTERTAINMENTS.
STANDARD & CUSTOM-BUILT AUDIO 6 ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA100
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE

reveilL

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS, INCLUDING THESE THREE
MODULES.

SA25 if.295
25 WATTS RMS. 7 transistors 7 diodes

SA35 24.45
35 WATTS RMS transistors 7 diodes

Carr
tree

carr.
free

SA100 £1 0.90
100 WATTS RMS. 11 transistors 6 diodes

carr.
free

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION. AND THE SA100 IS PROOF AGAINST
OVERDISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRAORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz ± 1dB

Distortion 0 2% all kHz
Loads 410 16 ohms

Quiescent current 15 mA
Noise Better than -75 dB

Supply voltage 25-45 colts SA25/35
40-70 volts SA100

Size x 4' a 1' (SA100)
4 x 3" a 1' (SA25%SA35)

Circuits, connecting instruction and application data are supplied
free with all modules.

POWER SUPPLIES FOR
THE SA25 35 & SA100 AUDIO MODULES
PU45 Unstabilized supply for 2 SA25/35 E480
PU70 Unstabilized supply for one or two SA100

El 7S carr. 40p
M145 Transformer for above, heavy duty E2 IS carr. 20p
Slab PS45 Stabilized module for 2 SA25' or two SA35's

E3 SO cerr. free

MT30 Transformer far Unstabilized supply cornolete with
rectifier diodes mounted E3 54 carr. 20p

MT70 Transformer for PS70 ES 96 carr. 40p
P570 Stabilized supply module for one or two SA103's

LI N Carr. Tree

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD

AND ARE SUPPLIED FULLY TESTED

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODU_E £13 90

Featuring a rugged class A driver stage, this module will
run Irom all our misers, etc., and most other makes of m xer.
It delivers 120 wars Into an eight ohm load and employs 4 103
can (115 watt) output transistcrs.

SPECIFICATION
Power output 120 watts Into 8 ohms
F response 20-20,000 HZ r 2dB
Input sensitivity 200 mV Into 10K
Construction Fibreglass toard
S ze 8' a 4' a 4' (5' with supply)
Law distortion parallel push -poll output stage.

20p carr. or with supply

£1895 ca43P

NEW nuwp7;lywe'''" £27.90

SINGLE CHANNEL SOUND/LIGH- CONVERTER

Tlis compact and reliable unit operates Irom amplifiers with
outputs from 5-100 watts. Dces not impose a heavy low on
the amplifier, or, if connected In the wrong polarity, cause any
damage, as with same units.
°aeration Is simplicity itself and the unit Is fully lured. The
u exit is supplied to function tram bass notes but 'nay easily be
cc nverted to respond only to treble or mid -range notes by the
acdltlon of components costing less than 5p.

1810 }rarer.
f

THREE CHANNEL SOUND TO LIGHT UNIT
Hendling the total of 3000 watt (3kw) this unit Is u Moue for Its price in that not only bass, middle and
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads
etc. Supplied in tough white steel case with a blue gi 9.7c cart.'
hooded cover. Fully guaranteed. 30o

MONO VERSION E8 SI care. 20p (As illustrated. S.A.E. details 9 volt operation) Output* up to
1 RMS

£1510 3c0parr.

SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The un t is mains operated and measures 174' a 3' s 4' deep
and Is finished with a smart while on black lade. Tne controls are: Left/Right deck leder, volume, bass.
treble, Headphone Selector enc volume, Microphone volume, bass, treble, mains on/oft.
TI -IS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE TIM PRICE. (N.B.-Stereo only has mit Input.)

COMPLETE AMPLIFIERS
The CSE 100. £34 90 c3rr. free
This versatile unit Is now available Ins black vynida
caw and so represents even better value than eve:
del verinq speech and music powers of up to 100
watts RMS and continuous signal outputs c1
70 watts. Two Individually controlled Inputs wit&
wide range bass and treble controls. Ideal for await group

TV e SAXON 100 £48 5') carr. free

4Cic
   tiver,.N

etc

With an RMS output of 120 watts speech and music,
100 watts continuous power, four individually
controlled FET Input stages and wide range bass
end treble controls, this amplifier has established
itwil as a unit offering quality and reliability at low
cost.

LOUDSPEAKERS British made bargains!!
12' ?5 watt 8 15 ohms LS 9S carr. 30p. 15' 50W.11,15 ohm E14 50 carr. 50p.
12' 40 watt 15.000 gauss magnet system 8/15 ohm L11 SO carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.
0119NL rrp £11 04 our price E5.45 post free SEND SAE FOR
0190C High Z rrp E21 SI our price £17 45 post free OUR *KG PRICE
010000 24 ct gold plate rrp E37 00 our price 1.32 11411 cost free LIST. DISCOUNTS

ON ALL MICS.

CALLERS 6 MAIL ORDER: CALLERS ONLY:
351 Whitehorse Road,
Thornton Heath, Surrey.
91-689 3685

OUR NEW
DISTRIBUTORS
CIRCLE SOUND,
328.330 The Banks, Rochester.
Medway 404195

BUSINESS
HOURS:
5.30 a.m.
to 5.31 P.M

TERMS OF BUSINESS:
C.N.O. or C.O.D. (35p extra)
All cash in regd. envelopes please!
Telephone orders to our CROYDON BRANCH.
TRADE 4. EXPORT enquiries incited.
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ADD COLOUR
To amplified sound, there is now that popular

"added ingredient" colour. Perhaps, in a way
too popular. Discotheques and dance halls have
been quick to appreciate the emotive and
sensuous atmosphere that sound and coloured
lighting in combination can create. The strident
sounds of pop generate an equally brilliant and
flamboyant visual accompaniment. So not sur-
prisingly it is the garish kind of colour display
that usually comes to mind when this subject
is mentioned.

But the technique is applicable to all kinds of
music. And, after all, a link between sound and
colour is not altogether unnatural. Most people
have their own mental "colour" interpretation
for various sounds they hear. It is well known
that certain musical instruments evoke particular
colour patterns in the mind. Furthermore a simi-
larity of terminology employed helps to estab-
lish some affinity between the aural and visual
fields. Tonal shades are the subtle variations
that produce the "colourful" tune and the attrac-
tive picture. To combine harmoniously the senses
of hearing and sight must only increase the
general pleasure obtained.

IN THE MIND
Not that everyone would subscribe whole-

' heartedly to this idea. Some music lovers would
avow that their fullest and deepest appreciation
of music is obtained when listening in a darkened
room or with eyes closed. Yet this is not entirely
contradictory to the idea proposed above. The

Our March Issue will be published on Friday, February 16

PROJECTS ...
THEORY

darkened room or closed eyes are devices to
eliminate distraction and to aid the creation of
mental imagery in response to the aural stimuli
alone.

Perhaps, for many other individuals, such
mental imagery may be more readily stimulated
with the aid of a colour accompaniment.

JUST DREAMING
But like music itself, this colour business is not

all serious. It can of course be used to suit all
moods and fancies. What about those occasions
when all we want is quiet relaxation? Well, in
today's centrally heated home the audio control-
led colour display unit could be a very agreeable
substitute for the flickering flames of the long
departed coal fire. What better than to gaze at
the kaleidoscopic display and let the imagination
run ?

ANOTHER VIEW
However, for those readers who decide to go

in for colour television instead, we can still offer
some help. Our unique design for a u.h.f. aerial
will save the handiman some of the normal initial
outlay. And add some distinction to his roof top,
being markedly different from the all too com-
mon Yagi display-which is a familiar feature
of the suburban skyline.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward B. W. Terrell B.Sc.

ART EDITOR J. D. Pountney P. A. Loates S. W. R. Lloyd

ADVERTISEMENT MANAGER D. W. B. Tilleard
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All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
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THE Audio Colour Unit described in this
article is of a fairly basic design that can

power a load of not more than 160 watts on
each of the three channels used. The unit
modulates three sets of lights with respect to
the audio signal taken from across the loud-
speaker of a sound system.

The signal is roughly divided into bass, middle
and treble frequencies within the unit so that
the three sets of lights correspond to these
"sound channels"; the light intensity depends on
the amplitude of the input signal.

LIMITATIONS
Because of the simple design employed the

circuit does have some limitations; these are
basically the audio level required to operate the
unit and the limited light output.

To take the second point first, you may be
wondering why we say that three times 160
watts (480 watts) is limited. However it must
be remembered that the thyristors (controlled

Modulates
coloured lamps in
time with the bass,
middle and high
frequency notes.

silicon rectifiers) used in this design only pass
current in one direction, therefore the lamps
will not receive the full sine wave even if the
thyristor is turned fully on by the audio signal.
Hence the total output power will be something
in the region of 250 watts and that, only when
all the channels are fully on.

The other limitation-the audio level required
-actually governs, to some extent, the light
output. By using more powerful thyristors it is
possible to increase the lamp output power,
however by doing this it is probable that a
greater audio level will be required to drive
the unit.

With the values and types given for the
design shown, approximately half a watt output
from an amplifier is required to drive the unit
and, for the best results about one watt is a
more realistic figure. Using higher power thyris-
tors this figure would be raised to a possible
five watts, which is actually very loud for a
domestic situation.
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Fig. 1. Circuit diagram of the Audio Colour Unit using three 40W lamps on each channel as in the
prototype unit.

Approximate
cost of

components
£ 6.50 plus cases

and lamps

DESIGN
The unit as described is designed to be used

in a reasonable size room and to provide some
colour mixing rather than just individual flash-
ing lights.

The unit can be used upright as a colour
light column or placed horizontally on a book-
shelf, or the basic light system itself could be
incorporated in a wall panel or as concealed
ceiling lighting. The display could be made
square as an alternative to the oblong design
shown. Two could be constructed for operation
from a stereo amplifier, one each side with the
loudspeakers or the single unit may be operated
from a record player or hi fi system, mono or
stereo.

The lamps used for illumination are standard
40 watt 240V colour lamps which are readily
Everyday Electronics, February 1973

available from electrical equipment dealers in
red, blue, green and yellow. Pink lamps are also
made but few dealers seem to stock them.

CONTROL CIRCUIT
The circuit diagram of the unit is shown in

Fig. 1. The input from any mono or stereo
amplifier is taken through a series resistor of
20 ohms (R1 or R2) to prevent amplifier loading.
To operate a single display unit from a stereo
amplifier the two channels are connected to
CHI and CH2 inputs which the common or earth
lead being taken to E; for mono amplifiers
use either input and E. Signals fed into the
circuit are taken via the level control (VR1)
which can be adjusted according to the loudness
of the music and :he required light output.

For power levels from about 0.5 to 1 watt
the control is used at maximum. When the
amplifier output is increased (louder reproduc-
tion) then VR1 can be turned anti -clockwise to
control the lights.

The audio signals are separated according to
frequency by the filter circuits built around the
three transformers T1, T2 and T3. These trans-
formers are mains to low voltage types and
therefore have ma:ns voltage insulation. This is
necessary to safely isolate the lamps and the
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Fig. 2. Dimensions of the prototype lamp box.
The size and shape of this box can be varied but
adequate ventilation should be provided.

Fig. 3. Layout and wiring of the lamps and
suggested colour combinations.

CABINET BACK PANEL

RED
GREEN

LAMP HOLDERS MOUNTED ON PLATFORM
RAISED V ABOVE BACK PANEL

GREEN
GREEN

BLUE
RED

RED

BLUE

3' 0"

3 6"
GREEN
BLUE

thyristors, which are live to mains voltage, from
the signal input side which is at earth potential.
Do not use transformers other than mains types
of similar specification.

The three transformers are used in reverse,
i.e., the low voltage 12+12V secondary winding
becomes the primary and the 240V winding the
secondary. Each low voltage winding is "tuned"
to respond to bass, midrange and lower treble
frequency bands by the capacitors around them.

The thyristors (CSR1, CSR2 and CSR3) are
triggered by the audio voltage from the trans-
formers and in turn conduct and allow current
to pass through each set of lamps. Note that
a thyristor behaves like a half -wave rectifier so
the voltage across each lamp will only be half
of the 50Hz sine wave. The thyristors specified
can be run at 1 amp anode current and can each
operate four 240V lamps at 40 watts each with
only a small clip -on type heatsink. Using three
40 watt bulbs as shown in Fig. 1 no heatsinks
are required.

DISPLAY UNIT
The unit shown in the photographs, the proto-

type lamp unit, was constructed in an oblong
shape to form a column so that it could be stood
upright on the floor. The case could be made
square if required by rearranging the lamps in
rows of three side by side.

Dimensions of the prototype are given in Fig.
2. The original was made from 18 inch thick
hardboard secured with 12 inch by 12 inch batten
and pins. The glass screen can be fluted or
"arctic ice" decorative glass, or better still
frosted glass, which provides a greater degree
of diffusion. The screen may be 36 inches long
and about 512 to 534 inches wide, depending on
the beading around it and the width of the box
material.

One end of the box carries the connection
block for the connection of the electronics unit
to the lamps. The rear panel of the box also
carries all the lamps on a slightly raised plat-
form as in Fig. 3. The platform is simply a piece
of hardboard raised on 12 inch by 12 inch battens.

BLUE
YELLOW

RED
BLUE

BLUE
RED

TO ELECTRONICS UNIT

FOUR WAY
CONNECTION ABCD

YELLOW SUGGESTED
RED LAMP COLOUR

COMBINATIONS
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Photograph showing the finished lamp box and
the back panel with lamps and reflector in place.

Wires to the lamps run underneath and should
be connected before mounting the lamp plat-
form onto the rear panel.

The lamp reflector screen is made from hard-
, board and is retained in position by the lamps.
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Photograph of the complete circuit board of the
prototype.

The reflecting surface is obtained by covering
the upper side with aluminium foil, which can
be glued on with Evostik (see photograph).
The top and bottom of the interior of the box
are also lined with aluminium foil to provide

Fig. 5. Layout and wiring of the "electronics" box. Make sure that components R1 and R2 cannot
touch the component board and that the case is earthed if it is meta.
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Fig. 4. Layout and wiring of the complete circuit board. The spare wires from the
transformers can be cut off as shown.

Si
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reflection. It is important that adequate venti-
lation is provided by means of holes in the sides
of the case.

CONTROL UNIT
All the "electronics" should be housed in a

separate unit away from the lamps to prevent
overheating. The circuit board layout and wiring
is shown in Fig. 4. Note how the connections to
the lamps are taken off via a mains connector
block. These blocks are readily available from
electrical equipment dealers and should be used
for reasons of safety. The unit is connected to
the lamps by means of a four-way cable. The
wiring associated with the input terminals and
VR1 is shown in Fig. 5.

Lamp wiring is shown in Fig. 3 and leads from
this are taken off through another electrical
connecting block to the four-way lead that is
connected to the "electronics" unit. Wiring to
the lamps should be completed before mount-
ing the lamp platform onto the rear panel so
that the wiring can be run underneath the plat-
form. The wiring of the lamps in the groups as
shown was found to be the most effective when
used with either of the colour groupings shown
below the lamp wiring diagram. Note that only
one yellow lamp is used in either group as this
colour produces a much stronger light than the
others. It was found that more than one yellow
lamp tended to swamp the light given by the
other colours. Constructors can of course experi-
ment with various lamp

SETTING UP
With VR1 at maximum and VR2 and VR3

both at maximum resistance (turned down)
connect CHI and E to the loudspeaker connec-
tions on the audio equipment by means of a two-
way cable-it does not need to be screened lead
- and set the volume control to average listen-
ing level. Note that at least half a watt of audio
signal is required to trigger the thyristors so the
unit will not operate from low output amplifiers
such as the output stage of a transistor radio
or very low output record player or tape
recorder. Verify that your amplifier, record
player or tape recorder is rated for at least two
to three watts output.

Music with a fairly well defined bass and some
contrasting mid range and lower treble is best
for setting the response of the three light
channels. There is no adjustment for the treble
filter circuit so it is only necessary to set VR2
so that mid range notes operate lamps LP4, 5
and 6 and VR3 so that bass notes operate lamps
LP7, 8 and 9.

First adjust the amplifier volume so that
lamps LP1, 2 and 3 (upper treble) are just
flashing. Now bring VR2 toward minimum resis-
tance until the corresponding lamps begin to
flash and then do the same with VR3. The
approximate setting for VR2 and VR3 should
Everyday Electronics, February 1973

be about half resistance. A little experiment
along these lines with different kinds of music
will soon reveal the optimum setting of VR2 and
VR3 to obtain defined operation of the lamp
groups for the three frequency bands.

These preliminary adjustments are easier
made before enclosing the lamp platform or the
circuit board within their cases. Whilst these
adjustments are being carried out take care to
avoid touching the thyristors, the cases of which
are also the anode connection and are therefore
live to mains voltage. This warning applies of
course to any other mains wiring.

There will probably be some interaction
between channels whilst setting up, e.g., varia-
tion of VR3 may alter the response of the other
two channels, particularly the treble channel,
hence some careful adjustment may be required.

The finished lamp case can be painted or
covered with one of the plastic adhesive
materials available in woodgrain or pattern.

CI

Components ....
Resistors SEE

R1 20s2 R4 6 8k!.2 42in()p
R2 20S2 R5 6.8k!? zia
R3 12kil R6 6 Etk!

AAA2
ll

All 1W 7 10" carbon -114111

Capacitors
Cl 0  05p F C4 0  2/4F
C2 0.1,4F C5 25/iF elect. 25V
C3 0.2,11F C6 25/IF elect. 25V

C7 0.01/.F at least 300V rating

Semiconductors
CSR1, 2, 3, any 1 amp 400 p.i.v. thyristor

(controlled silicon rectifier 3 off)
With respect to the above ratings see text.

Potentiometers
VR1 1kii carbon linear
VR2 4700 skeletcn preset or miniature preset
VR3 4700 skeletcn preset or miniature preset

Transformers
T1, 2, 3-12,0,12V secondary 240V primary
miniature mains transformers used in reverse
(Eagle MT12 or similar-three off)

Miscellaneous
SK1, 2, 3 Single screw or spring loaded
terminals (three off)
LP1 to LP9 240V 40W coloured lamps and
batten mounting holders (9 off)
S1 S.p.s.t. mains toggle switch
Plain perforated C15 inch matrix Veroboard
64 x 5 inches, one four way and one 12 way
terminal block, control knob, connecting
wire, case for control unit approx. 7 x 6 x 2
inches die-cast cr similar metal or plastic
case.
Materials for display case-see text and
drawings, 4BA fxings and wood screws,
three core mains lead and plug.
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BASIC
Electricity
Meters and Ohms Law By Maureen Birch

LAST month we showed that the electric
currentflowing in a coil produced a mag-

netic effect. We can go on to show that the
magnetic field strength produced is controlled
by the amount of current.

EXPERIMENTS
Use your U shaped electromagnet and a piece

of iron that just closes the gap between the pole
pieces.

Fig. 4.1. Experiment to show the relationship
between magnetic strength and current flowing
in an electromagnet.

First of all check the degree of force you need
to pull the iron off the magnet when no current
is flowing through the coil-there should be
virtually no force required as any magnetism
left in the magnet is due to remanence. Now
connect the magnet to a 9V supply and the force
required will be very large; as an extra experi-
ment connect a lead pencil or old electric fire
element in series with the magnet and the
battery-the force required to pull the iron off
76

the magnet will be reduced, Fig. 4.1. This is
because we are limiting the current through the
coil with the resistance of the pencil's graphite.
The higher the current the higher the force and
vice versa.

Increasing the electrical resistance of the
circuit reduces the current-provided we do not
change the battery voltage. Try different battery
voltages (4.5V) with and without a resistance
in circuit. You should find a relationship showing
that the higher the voltage or the lower the
resistance, the more force you need (i.e. we
have most current flowing); a low voltage or
high resistance will give a smaller current.

This very crude experiment is the beginnings
of measuring the absolute magnitude of electric
current and is the basic principle by which
meters work.

MOVING COIL METER
The modern moving coil meter uses this

principle but works the other way round from
our experiment. It uses a very powerful per-
manent magnet with a light coil of wire sus-
pended on a pivot between the poles see Fig. 4.2.
Note that there is no iron core in the coil.

The coil is mechanically coupled to a pointer
that moves over a calibrated scale. The move-
ment of the coil is limited by a very fine hair-
spring which is also used to carry the current
to the coil; the other connection to the coil
usually goes via the bearing and the pivot.
Without the spring a very small current flowing
through the coil would produce a field (even
though there is no iron) and the coil would
immediately line itself so that its North pole
pointed straight to the permanent magnet's
South pole.

This is a very sensitive way of showing that
current is flowing through the coil but does not
give any indication of magnitude. Without a
spring our meter is called a ballistic galvano-
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HAIRSPRING

COUNTERWEIGHT

LIGHT WEIGHT
MOVING COIL

METER CONNECTIONSCONNECTIONS MAGNET

Fig. 4.2. The basics of a moving coil meter.

meter; reverse the direction of current flow and
the coil will swing round the other way.

Now consider the action of the hair spring;
it will always try to keep the coil in its original
position (zero on the scale). If we pass a current,
the magnetic forces will operate against the
restraining action of the spring and instead of
a full 90 degree rotation of the coil it will only
move a few degrees-this being controlled by
the strength of the field (proportional to the
current) and the reverse torque of the spring.

Meter movements (as the magnet, coil, spring
assemblies are called) are as delicate as any
watch movement and thus they are able to
register minute electric currents-millionths of
an ampere as compared to the many amperes
that flow in car electrical systems.

HOT WIRE TYPE
Another effect of an electric current, with

which we are all familiar, is its "heating effect".
Examples of this are an electric fire element and
light bulb glowing. Certain types of meter-used
mainly for alternating currents-take advan-
tage of this effect; they are called hot wire
meters. Fig. 4.3 shows in schematic detail the
principle.

METER CONNECTION
TERMINALS

"HOT WIRE

FINE THREAD
WOUND AROUND
SPINDLE

NEEDLE MOVES THIS WAY
WHEN THE WIRE
GETS HOT AND EXPANDS

PIVOT

SPRING

ANCHOR
POINT

Fig. 4.3. Schematic diagram of a hot wire meter.
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When a current flows through the wire, it
becomes hot and expands (irrespective of the
direction of flow); this causes the pointer to
move over the scale indicating the current
magnitude. Hot wire meters are not often used
in amateur applications and the time they take
to reach an end reading is a factor which limits
their use.

THERMOCOUPLE METER
There is another type that uses the heating

effect in a roundabout way. Called a thermo-
couple meter it has a moving coil movement to
which is connected a very sensitive thermo-
couple (a device that generates a voltage when
it gets hot). The thermocouple is in contact with
a piece of resistance wire that gets warm when
current flows through it.

Again the direction of current flow is not
important and the device is used for measuring
high frequency currents-as occur in radio
transmitters. Again they are not often used by
amateurs and they have a non-linear scale (i.e.
the readings tend to be cramped at one end and
stretched out at the other).

POINTER MOVES TO THE RIGHT
AS THE IRON PIECES
REPEL EACH OTHER

MOVING IRON ATTACHED
TO POINTER

HAIRSPRING

FIXED IRON

COIL CARRYING MANY
TURNS OF FINE WIRE

METER TERMINALS

Fig. 4.4. The movement of a moving iron type
meter.

MOVING IRON
In a fourth type of meter-called a moving

iron meter-a magnetic field is produced by a
current passing through a fixed coil. Two
pieces of iron are placed within the coil, one
fixed and the other on the end of a pivoted
pointer, see Fig. 4.4.

The magnetic effect of :he current causes both
pieces of iron to become electromagnets having
like poles at the same end; this produces a
repulsion between the two pieces of iron and
the one at the poiiiter moves away from the
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fixed piece. As with the moving coil movement
a hair spring limits the deflection and the scale
reading is in proportion to the current flowing
through the coil.

This type of movement is often used in very
low priced meters but there are problems. The
heavy iron on the pointer has an inertia which
causes the meter to "overshoot" the correct
deflection and the pointer tends to swing back-
wards and forwards for some considerable time
-we say the meter is not damped.

The balance of the iron about the pivot is
critical and the meter can only be used flat on
its back; the scale is not truly linear and the
coil requires quite a lot of current to produce
a deflection-it is therefore not very sensitive.
The direction of current flow, however, does
not matter.

SHUNT RESISTANCE
Because of the respective problems associated

with the other types the moving coil meter is
most generally favoured for straightforward
current measurement. Very sensitive move-
ments can be used to measure heavy currents
by using a low resistance shunted across the
coil, see Fig. 4.5.

Fig. 4.5. Using a shunt resistor to enable a high
sensitivity movement to measure high currents.

This resistance has to be less than the internal
resistance of the coil so that most of the current
flows through the external circuit; only a very
small proportion flows through the coil. This
way we can make a meter sensitive to millionths
of an ampere measure several amperes.
Obviously care has to be taken in using the
78

correct value of shunt resistor. Using switched
shunt resistors we could make a multi -range
ammeter.

VOLTMETER-SERIES RESISTANCE
The current flowing through the coil is con-

trolled by the circuit resistance and the voltage
causing the current as demonstrated in our
simple experiment. If we make the circuit resis-
tance a fixed value, the current will be in direct
proportion to the voltage; thus we can turn our
movement into a voltmeter by putting a fixed
resistor in series with it.

Fig. 4.6. A high sensitivity moving coil meter
used to measure voltages.

For a given movement sensitivity we will need
a certain value of resistance to give a full scale
reading indicating a known voltage. The greater
the sensitivity of the movement the greater we
can make this resistance. For electronics work
it is usual to make the movement as sensitive
as possible thus keeping the meter series resis-
tance high. Fig. 4.6 shows the basic circuit of
a voltmeter.

MULTIMETER
It is possible, with careful switching, to com-

bine both ammeter and voltmeter into one unit
and this is called a multimeter, see Fig. 4.7.

A multimeter usually has other scales for
measuring alternating current and voltage as
well as resistance, but the full circuit for a
complete multimeter is outside the scope of
this simple series. It may be that you are con-
sidering the purchase of a multimeter for use
in electronics, in which case you should buy
the most sensitive you can afford.
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VOLTAGE RANGE
SWITCH SELECTS
SUITABLE SERIES
RESISTOR

AMMETER
POSITION

INPUT TERMINALS

METER

Sensitivity is quoted in terms of the volt-
meter's series resistance (ohms per volt) and
the higher the value the better-ideally 20,000
ohms per volt for all practical applications;
lower sensitivities of 1,000 to 2,000 ohms per
volt are a lot cheaper and although they can be
used in many applications can give rise to
apparent inaccuracies in some instances.

AMMETERS & VOLTMETERS
IN CIRCUIT

When using ammeters and voltmeters in a
circuit they must be connected correctly if they
are to measure current and voltage differences.
Visualise an ammeter as a body with arms out-
stretched; the positive terminal is always con-
nected toward the positive battery terminal,
and the circuit current should flow in through
the positive arm and out through the negative
arm into the rest of the circuit. In other words,
to measure current, the ammeter must be con-
nected in series with the circuit.

Note: the arms and legs are used
only as an illustration and Should
not of course be taken literally.

Fig. 4.8. "Physical"
representations of a
voltmeter and an am-
meter.

CURRENT RANGE
SWITCH SELECTS
SUITABLE SHUNT
RESISTOR

VOLTMETER
POSITION

Fig. 4.7. Schematic diagram of a
multirange volt/amp meter.

Imagine a voltmeter as a body with two legs
standing astride parts of a circuit across which
we want to know the voltage difference. The
positive terminal must connect to the point
that has the more positive voltage, see Fig. 4.8.

OHM'S LAW
The amount of current measured by an

ammeter is the quantity of electrons flowing
per second, and this movement is caused by the
voltage difference between the ends of the wire
through which the current is flowing. This
difference is usually called the electromotive
force (e.m.f. for short).

Provided all the circuit conditions remain the
same (e.g. there are no changes in temperature)
doubling the e.m.f. will double the current. In
fact we can say that the current is directly
proportional to the e.m.f. and the constant of
proportionality is the circuit resistance. We call
this relationship Ohm's Law and if we use volts
and amperes to measure the e.m.f. and current,
then the resistance is in ohms.

WORKED EXAMPLE
Let's say the current through our electro-

magnet was 2A when we used an e.m.f. of
9 volts; it would fall to lA if we halved the
e.m.f. to 4 5V. The ratio of voltage divided by
current is the same in each case i.e. 4.5 and this
would be the resistance of our magnet's coil
in ohms. There are three ways of writing down
this relationship,

V= Ix R R= V

where V is the e.m.f. in volts, I is the current in
amperes and R is resistance in ohms.
Next month: motors, generators and alternators.
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An extension speaker unit to improve the
sound output of small transistor portables.

By A. Sproxton

ANYONE who uses a small portable transistor
radio and is annoyed by the "quality" of

the sound output may find this extension speaker
project well worthwhile.

The construction of the unit can be completed
in a very short time and the improvement in
the sound is well worth the small outlay. Most
of the small transistor radios suffer from a lack
of bass. After hearing a demonstration of how,
by placing a speaker in a tube, the bass response
could be increased, it was decided to apply the
idea to a small extension speaker for a transistor
radio.

CONSTRUCTION
The resulting speaker consists of a 214 inch

diameter 8 ohm speaker placed between two
6 inch pieces of 218 inch diameter paxolin or
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Components . . . .

Loudspeaker
LS1 1351, 21 inch diameter, moving coil type

Miscellaneous
JK1 2.5mm or 3.5mm mono jack plug
21 inch paxolin or plastic tube 6 inches
long (2 off). Thin 2 core wire, wooden or
rubber feet, Contact fabric, plastic sticky tape
and 4BA fixings.

SEE

SHOP
TALK

plastic tubing, see Fig. 1. The tube rests on the
metal surround of the speaker, which is a
slightly larger diameter than the tube, and
plastic sticky tape is stretched around the tube
to hold the whole thing together.

A small notch cut in the tube allows the wire
to the speaker to be led out. The other end of
this wire is connected to a 2 5mm or 3 5mm
jack plug-whichever suits the portable being
used. Plug the jack plug into the earphone
socket of the radio and switch on; the difference
in sound should be quite noticeable.

FINISH
To finish off the speaker, it can be covered

in Contact fabric, and rubber or wooden feet
can be added as shown in Fig. 1. If thin wire is
used for the connection and the outside of the
tube is carefully covered the resulting speaker
should be pleasing in appearance.
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Fig. 1. Construction of the complete Bass Booster.
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Readers Letters
Colour Code

Being a beginner with limited
funds, I was pleased when I
received an old television set to
strip down. Among the resistors
I removed were a few with a
fifth coloured band, pink in each
case. I can find no reference to
this band.

D. G. Wood
Yorkshire

The fifth band-termed salmon
pink-signifies that the resistor is
a high stability hype. This means
that its value will not vary very
much with temperature.

Wireless Museum
We thought that some of your

readers who are interested in
old wireless sets with bright -
emitter valves, or crystal sets
with cat's whiskers, might like to
know of the recently opened
Vintage Wireless Museum in
Lincolnshire. Amongst the dozens
of wireless sets from the twenties

on display, many can be found in
working order and may be tuned
in by visitors.

The Museum is run by the
Wireless Preservation Society,
the sole objects of which are
the preservation and restoration
of vintage wireless equipment
for purely cultural educational
and historical purposes. Readers
can ring the curator at 077 584
485 for an appointment to view-
it's free of charge.

Wireless Preservation Society

Index
I would like to put just one

question to you-are you intend-
ing to publish an index to Volume
1-preferably of a "pull out" type
so it can be incorporated in case
any readers deciding to have their
copies permanently bound?

E. Heesom
Warrington

An index will be available, for
a small fee, from us in due course
-watch for an announcement in
the magazine.

WOODEN FOOT

1,,i,1111111111111111111111111111111111I111111111

Radio Control
We feel that some of your

readers might be interested to
knew of our society.

In common with many societies
in these times, our membership
has slowly diminished for several
reasons, the main one being that
the society was formed in 1947,
and exists today to encourage and
assist its members to build their
own radio control equipment and
ancillary gear. With the advent of
commercial equipment of every
type, the aim and purpose of the
society has been bypassed. How-
ever our group, as a result of this
situation, is nowadays composed
of members who are keen con-
structors.

We meet on the second Thurs-
day in each month at: The Rose
and Crown, Old Park Lane, Picca-
dilly, London Wl.

Our meetings start at 7.30 p.m.
and usually consist of a few
minutes of business matters fol-
lowed by a lecture from well
known experts in the radio con-
trol world, or one of our own
members. Throughout the year we
hold contests of radio controlled
models at various venues.

R. Ing.
Radio Control Models Society

41 Hogback Wood Road
Beaconsfield, Bucks.
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ONE basic "technique" wrongly executed can
spell disaster for any constructional pro-

ject; virtually all electronic construction is
based on that technique soldering. No matter
how you try to avoid it, at some stage in the
practice of constructional electronics you are
going to have to be able to make a good soldered
joint and it is better that you start soldering
as soon as you start learning because soldering
must be mastered not just learnt.

Having said this we hope that we have not
put you off the subject-soldering is really quite
easy provided you follow a few basic rules. We
intend to set out a procedure which we hope,
with the aid of the photographs opposite, will
enable you to grasp the basics of the technique
-after that, practice makes perfect!

TOOLS
The first step is to obtain the correct tools-

you cannot expect to make a good job of solder-
ing if you are using the wrong tools.

The most important "tools" are the soldering
iron and the solder; they may sound obvious
and simple but the right types make all the
difference. The iron should be a small type of
about 15 to 25 watts with 18 inch or 31, inch bit.

Many such irons are advertised in our pages
for around £2. The solder must only be the resin
cored type sold for "electronic" or "radio" use
and should be about 18 or 22 s.w.g. Many com-
ponent retailers and radio and TV repair shops
sell this type of solder in tubes or boxes-the
more you buy the cheaper it will work out in
the long run.

You will also need a pair of tapered nose
pliers and a pair of side cutters, both about
five inches long. A pair of wire strippers are also
very helpful, as is a small flat file to clean up
the soldering iron bit (unless it is a long life
type) when it becomes pitted.

To demonstrate the method of soldering, we
will use a piece of Veroboard and some lengths
of wire and solder the wire to the board in the
same way as components and flying leads would
be fixed.

TINNING
The first basic rule is to make sure everything

is clean; no grease, dirt or paint on the surfaces
to be soldered. Having satisfied yourself of this
point, the next step is to take a short length of
18 s.w.g. tinned copper wire (available from
most component stockists) and to tin one end
of it.

To do this, first tin the iron bit so that a
small amount of molten solder is held on the
bit surface to aid heat transfer to the work-
always retain a small amount of solder on the
iron bit. Torch the end of the wire on the iron
(either the wire or the iron can be fixed for this,
we suggest using an iron stand that allows
access to the bit which is pointing upwards) and
melt some solder onto the wire ( a )-not onto
the iron.

By this means the wire will be hot enough to
solder correctly and will tin properly. Remove
the wire from the iron, it should be thinly
covered by a layer of shiny solder.

MAKING THE JOINT
Next bend the wire at right angles about

14 inch from one end and insert it in the Vero -
board, then bend the end down flat against the
copper strip (b).

Place the iron bit on one side of the joint
in contact with the wire and apply the solder
to the other side. Apply enough solder for it
to run around the wire and along the copper
strip just away from the wire, as soon as the
solder runs this far remove the iron, and leave
the joint to cool.

The photographs opposite illustrate soldering
technique and soldered joints. They are: (a) tin-
ning a wire, (b) wire inserted in Veroboard,
(c) a good joint on Veroboard, (d) a bad "blob"
joint where the solder has not flowed around the
copper strip. (e) two bad joints, a bridged solder
joint and a dry joint, (f) a good joint using
stranded plastic covered wire, (g) two good
joints to a tag and a pin, (h) using a heat shunt to
solder semiconductors.
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BAD JOINTS
The solder around the joint should be clean

and shiny and it should have flowed cleanly
around the joint (c). If the solder has formed a
blob on top of the copper (d) then you have not
allowed the iron to heat the job to the correct
temperature for proper soldering, this is one
type of bad joint.

The second main fault when soldering is the
"dry joint", this can be caused by transferring
the solder to the job on the iron-the flux burns
off and the job cannot solder properly-keeping
the iron on the joint too long, with a similar
effect, or moving the joint before it is cool.

The third bad joint is caused by trying to
make a connection between two surfaces that
are not in contact. Although this joint may be
electrically good it will be mechanically very
weak as the solder, which is soft-is forming a
bridge, photograph (e) shows two bad joints.

VARIOUS JOINTS
Try making a few joints with tinned copper

wire and then make some using stranded plastic
covered connecting wire (type 7/0076). This
is done by stripping the insulation from 14 inch
of one end-use wire strippers, a sharp knife
or side cutters-twist the strands together and
tin them.

Be careful not to use too much solder when
tinning as the solder will tend to run back up
the wire and make it stiff, also too much heat
will melt the plastic covering. Now make the
joint as before. With a little practice it should
be possible to get a good joint without damag-
ing the covering on the wire (f ).

Having practised these joints until you are
confident of a good connection every time, it
will be worthwhile to try soldering to some other
items. We suggest that you try stranded wire to
solder tags and Veroboard connecting pins,
make sure you have a good mechanical connec-
tion first-to do this wrap the wire round the
pin or insert it through the hole in the tag and
bend it over, after tinning it. You should finish
with joints like those shown in (g).

HEAT SHUNT
When soldering transistors or other semi-

conductors you should use a heat shunt to
prevent overheating of the component. For this
use the pliers to grip the lead being soldered
between the joint and the component (h).

As we have said before, practice makes perfect
and after a fairly short time you should be con-
fident enough to start some construction.

Most of the designs we publish utilise Vero -
board of one kind or another and we would sug-
gest that you commence construction with a
simple project using standard 0.15 inch matrix
Veroboard. The 0.1 inch matrix used for some
projects is rather more difficult to work with. r3

NEXT MONTH

Electronic
Egg Timer
Hard, soft or medium-the timer lets you know
when the eggs are to your taste. The audible
signal at the end of the timed period will sum-
mon you from the morning paper to a perfect
breakfast.

ENLARGER EXPOSURE

METER
Of special interest to the photographer who does
his own enlarging, this article describes a meter
to determine the exposure required for enlarge-
ments, without the need for test strips.

NEON NOVELTY
A simple idea for an interesting ornamental
project.

All in the March issue.

On sale Friday, February 16.
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A simple aerial for u.h.f. TV

00XING arcund tie rooftops one s

variety cf aerials used for television
Lion on u h.f. In general the most co,
designs are Yagi" aerials or designs bas
the "Yagi", i.e. an array of elements plac
f-ont of a fed dipole with a reflector behin

There are good reasons for this, the mai
being that a Yagi array mei good forward
This means that it is able to concentra
relatively large proportion of the received si
towards its feed point, the dipole.

Everyday Etee;rorties February 1973

ion on all bands.

Approximate
cost of

materials
£110 plus cable

By T. A. Lindsey

DESIGN
The aerial described here however, consists

of two diamond shaped elements fed in parallel
and fixed in fror.t of a reflecting mesh (Fig. 1.).
It will be found to have comparatively good
forward gain for its size and a good front -to -back
ratio. due to the large reflector. The gain obtain-
able is approximately equal to twice that from a
single half -wave element placed in front of a
reflector.
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Fig. 1. Details of the complete aerial showing various dimensions.
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Table I: Aerial dimensions for various channels

Channel Group Channels Frequency Dimensions X and Y Dimension Z Reflector size

A 21-34 470-582MHz Sin. 8in. 18 x I8in.

B 39-51 614-7I8MHz 4fin. 6Iin. 18 x 18in.

C 50-66 702-838MHz 3fin. 5fin. 15 x ISin.

As the aerial is compact it will be found easy
to mount in confined spaces such as lofts. It is
also lightweight and in some cases can be fixed
to an outside wall without appearing very con-
spicuous.

Although not intended for use in "fringe"
areas, it can be used up to approximately 25
miles from the transmitter when mounted out-
side and up to 20 miles when used inside the
house. These figures should only be taken as a
guide as local conditions can cause widely
varying signal strengths at u.h.f.

QUALITIES
Some of the important qualities that a u.h.f.

aerial should possess are (a) good matching to
the feeder cable, (b) sufficient bandwidth, (c)
good directional characteristics.

A good match means that the aerial imped-
ance should "look like" the input impedance to
the down -lead. This ensures maximum power
transfer of the received signal to the receiver.
In this case the aerial elements, the "diamonds",
are dimensioned to give good matching.

By bandwidth we refer to the frequency band

Fig. 2. Polar diagram of the U.H.F. TV Aerial
described.

360° OR 0°

FORWARD
DIRECTION
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that the aerial can cover without the received
signal dropping below a certain specified value.
Except for very wideband aerial types, three
differently dimensioned versions of the same
u.h.f. aerial are usually required to cover the
u.h.f. TV band. These bands are called A, B and
C.

Table 1 gives details of the relative sizes of
the elements and the spacing required for the
three versions of this aerial covering the three
bands.

The directional characteristics of an aerial are
shown on a polar diagram, which is a graph of
the signal received by the aerial as it is rotated
through 360 degrees.

The diagram in Fig. 2 shows a typical plot for
this aerial (plotted at 570MHz). The front -to -
back ratio (i.e. ratio of signal received in the
forward direction to that received from behind)
is some 8 or 10 to one.

CONSTRUCTION
The reflecting mesh (Fig. 1) can be made in

two ways, the one shown is constructed from
Weldmesh 22 s.w.g. galvanised 14 inch square
mesh, framed with 12 inch aluminium angle.

1/2INCH ALUMINIUM DIAMONDS

p

SCREEN

INPUT TO
TV

Fig. 3. Insulator box mounting.

The reflector can also be made from Expamet
expanded aluminium, any type with the longest
opening of mesh less than one inch is suitable.
If Weldmesh is used it can be painted for extra
protection. The frame is made first by screwing
or pop -riveting four pieces of aluminium angle
together to form a square (see Table 1 for
dimensions). The mesh is then cut to size so
that it fits exactly into this frame, and is fixed
to the frame with pop rivets and washers or
brass screws and nuts.

The diamond shaped elements are made from
half inch wide aluminium strip (18 gauge) with
dimensions according to Table 1. If these are
made as two separate diamonds they can be
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fixed together when the insulator box is
mounted between them (Fig. 3). Two metal strip
spacers support the elements and these are
fixed to the apex of each diamond and bolted
directly to the reflector frame. Finally a 1 inch
diameter aluminium boom can be fitted to the
back of the reflector, as shown, if it is desired
to mount the aerial to an existing mast.

A suitable small insulator box can be obtained
from Stromberg Components Ltd. The cable
used should be 80 ohm low loss coaxial, ter-
minated at the receiver end in a suitable coaxial
plug.

SETTING UP
The direction of maximum signal strength can

easily be found before mounting the aerial at
any height. One method is to prop the aerial
up against an outside wall facing roughly in the
direction of the desired signal with a length of
cable connected to aerial and TV set. The set
is then tuned until a faint signal is heard and
lines appear on the screen. After this the aerial
is held in the hand outside and rotated to find
the direction giving the best results. This is best
done by two people, one with the aerial and the
other watching the set. When taken higher the
best direction will be similar to that obtained
on the ground. But test to be sure.

Some u.h.f. channels are horizontally polarised
and others vertically polarised. A Yagi aerial
has its elements horizontal for the former and
vertical for the latter.

With our diamond aerial it should be noted
however, that for horizontal polarization the
aerial must be mounted with the two diamonds
vertically above one another and for vertical
polarisation the two diamonds are horizontal.

This polarization can be checked by rotating
the aerial through 90 degrees in the same plane
to see which gives maximum signal.

Cl

41101)Materials .... ;FALK
Aluminium angle, x # inch, four pieces to

dimension of reflector side (see Table 1).
Galvanised 1 inch square mesh or expanded

aluminium grille material to dimension of
reflector (see Table 1).

Aluminium strip # inch wide, 18 s.w.g. length
as required (see Table 1).

Aluminium mounting boom, 1 inch diameter
tube, if required, length approx. 3 feet.

Small u.h.f. insulator box (Stromberg Com-
ponents Ltd.).

Length of 80 ohm low loss coaxial cable and
coaxial plug to suit TV set.

Pop rivets or 4 BA brass fixings.
Paint to protect Weldmesh if used.
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Good

Companions...

PE e
Yes indeed, Practical Electronics and Every-
day Electronics are very good companions.

Under a single editorship, these two maga-
zines are planned to complement each
other.

Together they cover the widest needs of
amateurs-from the elementary to the
advanced level-for up-to-date technical
information and sound practical designs.

The February issue of P.E. is now on sale.
It includes full details of a simple radio
based on the latest i.c. device, and the first
part of a series describing the P.E. Sound
Synthesiser. A free Capacitor Identichart
is also included in this issue.

The March issue of P.E. (on sale February 9)
will feature a hi fi stereo tape link.

ELECTRONICS
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By P. E. Hopkins

A simple and inexpensive
device for locating damp
regions on walls, ceilings
etc.

THE device to be described is an inexpensive
simple, but effective, damp locator that will

reveal damp in a variety of normally non elec-
trically conducting materials such as stone,
oncrete, plaster, papers and textiles.

As well as making a fascinating toy for
( hiidren, it may prove invaluable to the prospec-
tive house buyer. d.i.y. enthusiast and house-
wife.

The prototype, using some miniature com-
ponents, was built and installed in a box measur-
ing only lin. x lin. x 34in. The circuit layout
is not critical, so the constructor has ample
scope for improvisation and further miniaturisa-
t ion.

Since the device is intended to indicate a low
level of dampness that is normally hard to
determine by hand or eye, the use of a meter
was not merited, and indeed by using an l.e.d.
light emitting diode) a fair portion of space

and cost are saved.
Dampness occurs when a material absorbs

small quantities of water. With some materials
it can be hard to determine merely by the sense
of touch, whether the material in question is
damp or just cold.

Most building materials are, as far as low
voltages are concerned, insulators, and thus they
will only conduct electricity when they become
damp.

CIRCUIT DETAILS
The complete circuit diagram of the Damp

Locator is shown in Fig. 1. The two transistors,
TR1 and TR2, are arranged in a configuration
known as a Darlington pair. This arrangement
has the property of providing extremely high
gain-approximately equal to the- multiplied
gains of TR1 and TR2-with very high- input
impedance. Thus a small current flowing.
between TR1 base/emitter causes a very much
larger current to flow between TR2 collector
and emitter.

When the Damp Locator is placed upon a
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Fig. 1. The complete circuit diagram of the Damp
Locator.

damp surface, a minute current is able to pass
via that surface between the sensors. This small
current provides the base bias for TR1 causing
it to be in the conducting state and allows a
larger current to pass through its collector and
emitter to the base of TR2. This in turn allows
TR2 to reach a state of conduction allowing a
current to flow through the light emitting diode,
damp is indicated by the resultant glow.

In the absence of a conducting media between
the sensors, the circuit draws negligible current
from the battery, thus an on/off switch was not
used on the prototype, the battery being re-
moved during long periods of non use. For long
life and compactness a mercury battery is used.

CONSTRUCTION
The circuit components are laid out on a small

piece of Veroboard, size 10 by 6 holes by 0.1in.
matrix as can be seen in Fig. 2. Begin assembly
by making the three cut-outs on the back of
the Veroboard as shown in Fig. 2 and then
solder in position the resistors, capacitor and
flying leads-these should be about 1'2in. long
single cored insulated wire. Next solder the
transistors in position using a heat shunt on
the transistor legs. Not using a heat shunt
could easily cause permanent damage.

Now solder two short pieces of tinned 22 s.w.g.
copper wire in locations E9 and F10 to take D1
and then solder Dl in position (paying attention
to polarity indicated by spot) so that its tip is
parallel with the top edge of the Veroboard.
A heat shunt must be used when soldering Dl in
position.

TEST
Before installing the unit in a box, check the

layout of the components and that there are
no bridges between the Veroboard strips. If this
is satisfactory carry out the following test. Hold
the battery flying leads on the battery and touch
the sensor lead (from B3) on the positive ter-
minal of the battery. The diode should glow
brightly. If this does not happen re -check and
rectify.

FIXING IN A BOX
The prototype was fitted into a small trans-

parent plastic box having a removable lid;
any size box will do but it must be made from
a non electrically conducting material.

Drill four small holes in the base of the box
as indicated in Fig. 3 and photograph, then, using
either two lengths of Q -strip or stout tinned
copper wire pass through the two pairs of holes
to form two parallel contacts on the underside
of the box; these are the sensors of the device.

The ends of the sensors protruding through
the holes should be bent down against the base
of the inside of the box. Apply a dab of poly-
styrene glue to each hole to make watertight.

Next prepare the battery clips from two thin
pieces of copper or brass plate as shown in
Fig. 3. Note that only one clip is to be con-
nected to the sensor; make this piece, solder to
the sensor and glue in position as shown.

To the other terminal, B1 negative, solder a
short length of spring-such as is used to hold
the carbon brushes in place in an electric motor.
Now solder this clip to the flying lead from D6
on the component board and glue this clip in
position on the side of the box.

Next place the cardboard washer in place and
then solder the flying lead to the sensor as
shown. Solder the other flying lead to the
positive battery clip and place the component
board and battery in the box. It may be
necessary to put a piece of cardboard in between
the battery and component board for insulation
purposes.

Apply a small blob of glue to each side of
the component board to hold the board in place.

Next, place the transparent lid in position
over the box and mark the position of the
l.e.d. as seen through the lid. The complete box
may then be painted leaving a clear space on
the lid where the l.e.d. will shine through. Take
care not to get paint on the sensors,

Components ....
Resistors SEE

R1 100k HWR2 15k LI
R3 180 ü 'FALK1 watt +10% carbon

Capacitors
0.01pF sub -miniature type

Semiconductors
TR1 BC108 or similar silicon npn
TR2 BC108 or similar silicon npn
D1 TIL209 or similar light emitting diode

Miscellaneous
B1 5.6 volt mercury type PX-23 battery
Veroboard 10 x 6 holes x 0-1in. matrix;
small transparent plastic box; Q -strip stick
down wiring or 22 s.w.g. tinned copper wire.
Connecting wire, paint
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DAMP

LOCATOR
Fig. 2 (left). The layout of the
components on the Veroboard.
Note the polarity of the I.e.d.
identifiable by the spot.

SENSOR MADE FROM
0 -STRIP OR STOUT TINNED
COPPER WIFE

CROSS SECTION
OF PLASTIC BOX

CARDBOARD WASHER
10 BE INSERTED BEFORE
WIRING UP

POSITIVE BATTERY CLIP
GLUED TO BOX

SOLDERED TO SENSOR

COMPONENT BOARD

NEGATIVE
BATTERY CLIP
GLUED TO BOX

Fig. 3. Layout and wiring of the complete Damp
Locator.

Everyday Electronics, February 1973
91



1.0

ire cffiroktt

itggec

101,01t%
FREQUENTLY a voltage level is required to

initiate a reaction; for example an auto-
matic car light switch might rely on the falling
output of a photo electric cell to turn on the car
lights. The ambient light level might be falling
very slowly but the car lights must come on posi-
tively (usually via a relay or a power transistor)
and a circuit is required that will detect the
lowest level of available light permitted and
then cause the switching circuit to operate once
and for all. The car lights must either be on or
off; they cannot be "half on".

The output of the detector must, therefore
be unambiguous and one of two pre -determined
states. The Schmitt trigger is such a detector
and also incorporates a form of electronic
"backlash" (known as hysteresis) that prevents
the output state changing back if there is a
small amount of variation of its input conditions
(e.g. the ambient light level might rise slightly
due to a car passing etc., and we would not want
the car lights to switch off again if this was to
happen).

A more general description of the function
of a Schmitt trigger is that it only has two out-
put voltage levels "high and low" whatever type
of input waveform is applied; therefore it can

be used to convert sine waves or sawtooth wave-
forms to square waveforms. This effect is some-
times used to create fuzz from electronic
guitars.

CIRCUIT OPERATION
The basic experimental circuit, shown in

Fig. 3.1, looks fairly simple but like most things

Fig. 3.1. Basic circuit of the Schmitt Trigger.

R6
?HI

Vout

TR2
BC108
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there is more to it than meets the eye. We sug-
gest you wire up the circuit of Fig. 3.1 on the
Demo Deck and measure voltage levels as we
proceed with the description. The input tc the
trigger is at the base of TR1 and an input wave-
form of 0 to 3V is simulated by adjustment of
the wiper of VR2.

With the wiper of VR2 at zero, TR1 will be
non -conducting as there is no base current and,
assuming that the base current flowing into TR2
is so small that it can be ignored, it is possible to
calculate the potential at point A by the poten-
tial divide effect of R2, R4 and R5. Point A is at
9 X27.6 V -8-6V. Similarly the potential at the

28.8
base of TR2 will be about 1-75V. Base current
will flow in TR2 but by emitter follower action
the potential at point B will rise to 0.6V less
than TR2's base (i.e. 1.15V).

The emitter current of TR2 can now be cal-
culated because it must be the current flowing
through R3 that gives rise to the 1.15V. The

1.15
emitter current is therefore

150
--7 7mA and

this will be approximately the same as the col-
lector current. The voltage drop across R6 can
now be calculated (0.0077 X 1,000 volts), it is
7.7V; the output voltage relative to the common
rail is therefore 1.3V.

If the input voltage rises slowly (actioned by
slow adjustment of VR2), as soon as it reaches
1.75V the base of TR1 will be 0.6V more posi-
tive than the emitter and base current will start
to pass. Several things now happen very quickly;
the potential at A will start to fall from its
original 8.6V and this reduces the level at C.
The potential at B will start to rise as TR1

begins to draw emitter current; this in conjunc-
tion with the fall in voltage at C makes TR2
start to cut off. While this is happening TR1
begins to "steal" current through R3 which was
formerly flowing through TR2 and the potential
at A falls even more quickly.

There is a complicated positive feedback loop
in operation and the two transistors interact
with each other until TR1 is fully conducting
and TR2 is fully turned off. The process occurs
very quickly and .he speed is limited only by
stray capacitance within the circuitry; it is
impossible to see a gentle change in voltage at
the output however slowly VR2 is adjusted.
Notice that triggering occurred when the input
voltage reached 1-75V; increasing the input

Fig. 3.2. Practical circuit for the light operated
switch.
Fig. 3.3. The circuit of Fig. 3.2 wired up on the
Demo Deck.
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voltage above this level will make no further
difference to the output voltage.

HYSTERESIS
On reducing the input voltage to about 1.6V

-it would be reasonable to expect the output
to revert to its original level of 1  3V; this does
not happen even though the input has been
reduced to below the "up -going" triggering
level; this is due to the hysteresis or backlash
mentioned earlier. The reason for this is that
once TR1 is conducting the potential at A is
very low and there is no reason why it should
not stay low-provided we are passing sufficient
base current into TR1.

By monitoring the potential at A and reducing
the input voltage to about 1.2V an increase will
be observed at A-due to the fact that there is
no longer enough base current to keep TR1
saturated. When the input reaches about 1.1V
the potential at A will have risen sufficiently for
base current to flow in TR2 and it will start to
conduct. The potential at B rises and forces TR1
out of conduction. Again positive feedback takes
place and TR2 becomes fully conducting with
the output falling to its original 1  3V.

Try cycling the circuit several times taking
note of the hysteresis and the various voltage
measurements (use a 20,000 ohm per volt
meter). Operate VR2 as fast or as slow as
possible and try to catch the output voltage
"mid -way" between 1.3V and 9V; this will be
impoSsible because of the regenerative trigger
action of the circuit.

PRACTICAL CIRCUIT
An example using a Schmitt trigger in con-

junction with a light dependent resistor (PCC1)

PL
TAKE NOTE

to control a low voltage bulb is shown in Fig. 3.2.
The circuit of Fig. 3.2 is shown wired up on the
Demo Deck in Fig. 3.3. In a moderately lit room
with VR2 set to minimum, the meter will show
that the output of the trigger is low and, of
course, the bulb in the emitter follower output
stage will be out. Slowly advance VR2 until the
output just changes and the bulb lights. Try
shadowing the photocell as slowly as possible,
it will be found that there is an extremely
positive and sharp reaction controlling the bulb.

Notice also that the hysteresis also helps to
enhance the effect by introducing a margin
between the levels for triggering on and off.

Next month: The Grounded Base Amplifier

The transistors specified for the Ice Warning Device, last month should be AC126 not AC127. The
AC127 is an npn device not pnp. The unit will work with the AC127 provided the battery and
capacitor polarities are reversed.

The AC127 was also wrongly listed as a pnp device in the Constructors Companion given free
with the May 1972 issue (no longer available).
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BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
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1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
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With it, you will become
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2/ READ, DRAW
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3/ CARRY OUT
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40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
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valve experiments, transistor experiments
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radio receiver, electronic switch, simple
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receivers. et:
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IlliNatilvirawkst.feniamdaibrStini
INTEGRATED CIRCUITS

Why buy al Hiss when you tan buy the renuine article from us t
ro ptitive priests from stock. BRANDI D FROM TEXAS I T T FAIR-

CHILD

Type 1111 12124 25/91 Type AI 12/24 26199
p p p p p p

1387400 20 0 18 0 16 8147460 20 0 111 0 1 6
887401 20 0.18 0 16 8977461 20 0.18 0.16
8917402 20 0 16 0 16 8917453 20 0 18 0 16
887403 20 0 18 0 10 8147464 20 0 18 0 16
887404 20 0 18 0 16 887480 20 0 18 0 16
887405 20 0.18 0 16 8147470 80 0 27 0 26
8917406 30 0 27 0 25 8147472 80 0 27 0 211
8147407 80 0 27 0 26 8917473 40 0 37 0.35
8197408 20 0 10 0 18 8917474 40 0 37 0 85
8197409 46 0 42 0 35 8917475 15 0 62 0 60
8247410 20 0 18 0 16 8177476 46 0 42 0 39
6147411 23 0.22 0 20 9147480 80 0 76 0 67
8147412 42 0 40 0 35 887481 26 1 16 1 10
887413 30 0 27 0 26 8197482 87 0 80 0.70
8147416 80 0 27 0 25 887483 00 0 90 0 86
BN7417 30 0 27 0 26 8147484 90 0 86 0 80
887420 20 0 18 0 16 8197488 45 0 41 0 SO
8N7422 48 0 44 0 40 8N7490 -76 0 70 0 66
887423 48 0 44 0 40 887491 AN '00 0 96 0 90
0N7420 48 0 40 0 85 8197492 76 0 70 0 66
8147427 -42 0 39 0 36 8147498 76 0 70 0 65
6147428 60 0 46 0 42 8147494 80 0 76 0 70
887430 20 0 18 0 16 8977496 80 0 75 0 70
8977432 42 0 39 0 35 887496 00 0 97 0 95
8147433 70 0 61 0 44 8177497 25 b 50 6 00
8147437 66 0 60 0 60 89774100 50 2 30 2 00
1387438 65 0 60 0 60 8874104 46 1 36 1 20
887440 20 0 18 0 16 8N74105 40 1 35 1 20
8147441AN 75 0 72 0 70 81474107 60 0 45 0 40
8147442 75 0 72 0 70 89174110 80 0 70 0 60
8917443 1 00 0 95 0 90 8874116 00 0.96 0 90
887445 2 00 I 75 1 60 8N74119

8874121
90
60

178
0 56

1.66
0 50887446 2 00 1 75 180 BN74122 35 1 25 1 10

BN7447 1 761 60 1 45 8874123 02 552 47
887448 1.76 1 60 1 46 8874141 00 0 96 0 00

Type MI 12124 25199
P

81474146 1 50 1 40 1 30
89674150 855 896 2 16
10474151 1 10 0 95 0 90
8874163 1.36 1 27 1 20
81474164 200 1 75 1.66
8874156 65 1 47 1 35

66 1 47 1-35
80 1 70 1 60
60 2 40 2 26
60 2 40 2 25
40 3 25 2 70
40 3 26 2 70
75 2 30 2 10
00 3 50 3 00
00 8 60 3 00
25 5 60 5 10
10 3 65 3 05
00 1 76 1 30
35 1 27 1 16
60 1 85 1 20
60 1 36 1 20
551 30 1 20
00 8 00 6 50
00 1 80 1 60
40 2 00 1 80
40 2 00 1 80
95 1 85 1 75
96 1 86 1.76
00 190 1 80
00 1 90 1 80
60 2 25 1 90
86 1.70 1 60
50 1 40 1 30
50 1 40 1 30
60 8.70 8 35
60 3 70 3 35

8874166
8874137
8874160
81974161
8N74162
131974163
89174164
81474165
81474166
81474167
81474170
8874174
81974176
81474176
81474177
81474180
13874181
81474181
13874184
81474182A
8874100
81474191
8117419'2
09174193
0N74194
13874195
6N74196
81974197
81474198
81974199

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p

HIGH POWER SN 74 HOO l Now in stock -send
LOW POWER SM 74 LOO J for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

8E190 59p
1000 MC
25 + 20p

100 + 17p
SOO + ISp

AEI 17 Mullard 25p
2S 4- 17p

100 + ISp
SOO + Ilp

2N2920 10p
All Colours

25 + 90
100 + Op
500 + Op

1000 + Sp

2143819 I e.as 3Sp
25 r 30p

100 . 25p
500 20p

1000 15p

Mullard 2Sp
25 + 7/3p

100 +IOP
SOO + lip

1000 + 13p

B Y127 Mullard ISp
2S + Ilp

100 + 10p
500 + Op

1000 + 8p

BC107, 1347108,
9(109 10p

All Makes
25 + Op

100 +7p
500 + 6p

1000 - 5p

0A202
25

100
500

1000

Op
Bp
7p
by
SP

A0161.80162 3Sp
each

2S + 329
100 + 28p
500 + 25p

1000 + 22p

0C35 Mullard SOP
25 + 45p

100 + 4Op
500 + 3Sp

1000 + 30p

203053 202
25 + 18p

100 1- 15p
500 + 11p

1000 + 10p

PLESSEY INTEGRATED
3 Walt Amalie? 8I403D

lily with 8.pag.
circuits

E1.50

la

4'.e

TRIACS
SAID WITH ACCESSORIES
T Volts Friesype

P.I.V. II
3 AMP RANGE
6C35A 100 759
8('36B 200 79p
9C3111) 400 859

AMP RANGE 1T0481
8C40A 100 85p
901013 200 90p
8C401) 400 El 00
8040E40E 500 21 20
10 AMP RANGE (71248,
8C45 A 11111 95D
8C4511 200 21 00
8('451)8('451)400 21 25
t1C45 F. 500 21 45
16 AMP RANGE 1T046fiC60A

100 21 25
80508 200 81 86
8C5013400 11 66
81760E0E 600 21-25
DIAC D32 269
TRIACS-
Additional Types
40430 IT06131 Sbp
40669 (Plastic)

81.00
404..1 (TO)) 806

3 Amp
T048

15 Amp
T048

283055 SSp
25 50p

100 t 45p
500 r 313p

1000 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 lop 110147 1111 BU105 225 0044 15p
AAY4.2 15p 801690 1pp B1100 169 0045 159
A AZI3 10p BCI82 10p 81126 159 0067 506
AC107 asp BC214 16p 131127 16, 04271 156
AC126 25p 047132 769 BYZ13 369 0072 25p
AC127 Up BCY 34 35p CI0613 65p 0077 459
AC128 Up BCY39 1 00 559 0011 259
AC176 269 110142 309 iiET115 55p 0083 25p
AC187 Up BCY43 25p GET880 45p 00140 552
AC188 UP BCY55 2 50 LM309K 01:170 256
ACY17 800 BCY70 16p (T031 1.87 00171 80p
ACY20 9119 BCY71 20p MAT121 26p 047200 45p
ACY21 Effp BCY72 16p MJE340 50p 042201 75p
ACY39 Up BC187 299 MJE370 70p 00202 80p
AD140 OOp BCZI1 60p MJE620 76p 00203 602
AD149 50s 1111124 801. KIE2955 OCP71 125
ADI61 356 111313I 76p 1 10 ORP12 606
ADI62 85p 81)131 809 MIE3055 ORP60 40p
AF117 206 11E115 250 75p P346 A 20p
AF118 506 11E167 259 MPF105 409 RA8310A11
AFI24 250 11E173 26p N KT214 SOp 44
AF139 306 11E179 30p NKT21640, RA8508AF
A F186 406 111,180 30p NET2174419 222
AFOI9 409 11E194 159 NKT403 702 TAA263 75p
A8Y27 30p BFI95 159 NKT404509 TIL209 102
At111214 256 8E861 Up 0A0 602 TIP79A 202
BA102 30p BY896 lip 0A10 Up TIP30A 609
BA 110 76 BFX13 252 0A81 10p TIP31A 80p
BA145 15p BFX34 75p 0A91 79 TIP32 A 769
BAX13 Sp BFX37 30p 0/.200 79 TIP33A
BAX16 7p BPX. 20p OA202 109 1.00
BC107 10p BFY34, 20p OCI6 76p TIP34A
BC108 10p BFY5I 20p 0020 062 1.80
BC109 10p 1111152 208 0C23 860 TIP35A
BC1011C 129 BFY64 506

BEY90 59p
0020 409
008 65p

2 60
TI P36.4

BC113 15p BLY36 800 03135 509 3 00
BCII7 209 138X20 152 0038 659 T1P414 752
BCI43 85, B9Y27 189 0C42 40p Tll'4 2 86p

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

4111

D.T.L.)
17p

114 Lead
D.I.L.)

156

(8 Lead
D.I.L.)

159

T1943 Up
V4056 28P
ZTX108 129
ZTX300 lip
ZTX 201 15p
ZTX302 18,
ZTX1141 209
ZT X600 lip
ZTX603 17p
20301 SOp
2N404 20p
214027 $6p
221696 Hip
214697 166
214706 109
214930 206
214987 456
2141131 252
2N1132 269
2211302 180
281304 Up
2211305 829
2141307 252
2E1308 259
2241613 SOp
2211871 1.00
2N2147 76p
2142160 1192
282217 85p
2142221 tOp
2112210/.

25p
2N2369A

15p
2142906 20p
282926 (all

rids) 10p
253053 200
2N3054 50P

2213063 569
2N3440 75p
283442 116
2243625 76p
2913814 599
283615 762
263702 106
2143704 106
2148705 106
2E3714 1 SO
2E3771 176
2E3773 200
283790 226
2E3819 869
2E3820 506
283866 05p
2143903 15p
283906 12p
2214061 12p
284062 129
2214126 156
2214871 352
266457 SOp
2216777 660
28001 100
28012
28018
28026
28301
28303
26324
40250
40360
40361
40362
40404
40486
40636
40430

10 00
625
890
506
65p
96p
606
40p
402
609
606
762
1 10
100

ZENER
DIODES
4.0 111W 5".
Miniature
13ZY 88 Range

All voltages
- 33 Volt

10p each.
25+ 99

100 4 Bp
600 4- 0 Sp

1000 + 59
Any one type.

le Watt 5
Wire Ends
Metal Case
All voltages

- 100 Volta
20p each

26+ 18p
100 4 141,
600+ 129

1000+ 10p

Any one type.

3 Watt Plutle
Wire End. 0%
21Z Range

All voltages
6 6 - 100 Volts
1106 each.

LINEAR
(0 P AMPS)
70231 T05 759
7090 T099 115P
709C D.I.L. 369
723C T099 11 00
723C D.I.L. 95p
7250 T099 14 50
74I0 T099 652
741C D.I.L. 55p
7470 T099 11 10
747C D.I.L.

11.10
72741P D.I.L. 60p
72748P D.I.L. 60p
SINCLAIR

1012 311 80
TOSHIBA
TI19013P
20 WATT AMP
84 47 POST PAID
TI.19014P Pre Amp

21 30
DATA AND
CIRCUITS REF.

42 1119

FREE WITH
PURCHASES

QUANTITY DISCOUNTS
10°. 181 . 16% 25' ANY ONE
20% 100+; Lb% + TYPE
From above sections except Integrated
Circuits and Special Offers where dis-
counts are Included.
Minimum order value 111

Postage 7p on all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1E4001 60 6
164002 100 7
IN4003 200 8
1E4004 400 8
1244005 600 10
1E4006 800 12
1E4007 1000 15
111 amp miniature
P14001 60 8
PL4002 100 9
PIA003 200 10
PL4004 400 10
PL40015 600 12
PL4006 800 16
PL4007 1000 16

TRANSISTORS,
IC's, TRIACS,
B RIDGES,
SCR's, LDR's

NEW FREE
B OOKLET
(No. 16)
OVER 1500
TYPES --
Bend for yours
today!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Prie.

HALF AMPP.".
I106/05 60 20D
011n05/A10z, 100 259

TUBULAR

81111/1"

60 25p
10 100 260

111/20 200 806
111/60 600 859
ONE AMP (0.1.1
TUBULAR
W005 50 30p
WOl 100 Bhp
W02 200 40p

W°6
600

AMP.
45p1

TWO

13'2/065 869
112/100 100 409
132/200 200 45p
112/600 600 509
82/1000 1000 809
FOUR AMP.

/100IL 100 609
84/200 200 659
84/400 400 702
134/600 600 75p
114/10/0 800 21 00
DX AMPS

B8/100IL x100 70D
88/200 200 756
B6/400 400 90p
136/600 600 21 00

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1.11
ONE AMP
('118 1/06 50 256
CRS 1/10 100 303
0148 1/20 200 306
CRil 1/40 400 85p
(R81/60 600 46p
TERRE AMP IT0481
('R83/05 50 309
CRS 3/10 100 806
(1483/20 200 356
CR8 3140 400 45p
CR8 3/60 600 666
FIVE /MP 120041
CR8 5/400 400 60p
BEM AMP (2048
CR8 7/100 100 60p
CR8 7/200 200 656
CR8 71400 400 706
CR8 7/600 600 95p
DEMI AMP
8CR 16/100 100
BCR 16/200 200
8CR 16/400 400
MI It IR 41110 800

65D
706
801

61 00

I Amp
T05

3 Amp
T048

IIRY'S RADIO RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)
LIMITED Open 6 days a week 9 am 6 pm Monday to Sdtorddy

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2.
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SHOP
TALK
By Mike Kenward

WE continually get letters
from readers asking about

the supply of back numbers-
mainly for the beginners' series
Teach -In or for various parts of
it. As we have said before, we
are sorry but we are not able to
supply any back issues or copies
of individual articles.

It is the intention of this
magazine to publish further series
for beginners, both at a similar
level to Teach -In and at rather
higher and lower levels-Basic
Electricity is an example of the
latter. It is not our intention to
go very much higher in level as
other publications, in particular
PRACTICAL ELECTRONICS-011T asso-
ciate magazine-cover the "higher
level" techniques and theory.

Therefore we recommend that
if you want a basic course in
electronics, you follow Basic Elec-
tricity, our next beginners' series
and the various theory and
practice articles that we publish
e.g. Demo Circuits and Simple
Soldering in this issue. If you miss
any issues we are unfortunately
unable to supply them but you may
be lucky enough to find a technical
or reference library that keeps
them, or even a school or college.

Audio Colour Unit
Before building the Audio

Colour Unit we suggest that you
take note of the limitations
mentioned in the article and
decide what type of display is
required and just how you want
to use the unit. Having decided
this you can then decide how
many lamps you require and what
type of thyristors must be used.

Everyday Electronics, February 1973

Assuming that you are going to
build the unit exactly as described
the only component likely to cause
difficulties is the transformer
specified (Eagle type MT12, 3 off).
It is better to use this transformer
rather than a substitute as the
inductance of the primary winding
will affect the tuning of the audio
filter. If you do use substitutes
make sure all three are the same
and small enough to fit on the
component board. The Eagle type
is available from most large
suppliers but in case of difficulty
we suggest writing to G. W. Smith.

As far as the remaining com-
ponents go, Woolworths is prob-
ably the best place to buy the
lamp holders and bulbs. Case
materials should be readily avail-
able but remember to provide
adequate ventilation for the
lamps.

When the prototype was con-
structed, the author had difficulty
in obtaining a piece of frosted
glass and reeded glass with
tracing paper glued onto the back
provided an excellent substitute.

Damp Locator
One or two rather unusual

items are used in the Damp
Locator, the main one being the
l.e.d. (light emitting diode). This
device is employed because it is
miniature, consumes very little
power and is much more reliable
than a bulb. Prices of l.e.d.'s vary
by a considerable amount, and we
have found that Arrow Elec-
tronics' price is one of the lowest.

Another unusual item is the Q
strip stick down wiring employed
for the sensor, this product was
mentioned in Shop Talk some
months ago, and we are now
assured that it is generally avail-
able, again, if you have any
problems one of the London
suppliers should be able to help.

A point to remember when
buying the resistors and capacitor
for this project is the space into
which they must fit-if you do nut
get the resistor wattages quoted
they will quite simply not go in,
so buy the smallest sizes-a
ceramic disc capacitor should be
suitable.

If the battery cannot be ob-
tained locally Henry's Radio can
supply.

U.H.F. TV Aerial
An unusual project for this

magazine, the U.H.F. TV Aerial
uses no electronic components in

the normal sense of the word and
most of the parts should be avail-
able from an ironmonger or hard-
ware shop. Various types of metal
mesh can be used for the
reflector, Expamet (expanded
aluminium) being the most readily
available from many metal
suppliers, but you must use the
type with holes smaller than one
inch. Another useful material is
Weldmesh, this is made for use
in reinforcing concrete and is
available through British Rein-
forced Engineering Co., Dichfield
Road, Stafford, write to them
for addresses of local suppliers.

The remaining aluminium
sections should be readily avail-
able and we suggest the use of
brass fixings to hold the aerial
together if pop rivets are not used.

For the insulator any small
u.h.f. insulator similar to that
shown can be used, or the actual
component can be obtained from
S t r o m b e r g Components Ltd.,
Electra Works, Baddeley Green,
Stoke on Trent, Staffs, who inform
us that that will supply one off's
to readers.

Bass Booster
The components for the Bass

Booster should all be readily
available; if you have difficulty
with the tube try Home Radio
Components Ltd.

New Products
Two tools of possible interest

to readers have recently been
introduced by Spiralux (Hollands
and Blair Ltd). The most interest-
ing is a combined wire stripper,
cutter, cable looper and screw-
driver which has an adjustable
wire guage control-not that the
markings mean anything to us-
and what we think is a crimping
tool, bu: Hollands and Blair do
not mention this fact. The tool
should be available from most
retailers for 40p (recommended
retail price).

The second Spiralux tool, which
should also be available from
most retailers, is a "Swinghead
Snap Rivetter". This is an
improved version of a previous
design and can be used with two
sizes of rivet by virtue of the
"swinghead". The new model 2710
would be suitable for case or
chassis construction, or for such
items as the U.H.F. TV Aerial in
this issue, recommended retail
price, £1. 98 with some rivets and
instructions.

97



LIAM PhE31
RCM PME

RESISTOR COLOUR CODE
There are normally four coloured bands on

carbon resistors, the first three indicating the
ohmic value and the fourth band giving the
tolerance limit. The code should be read starting
with the band nearest to the end of the resistor
body (usually the other end has a metallic gold
or silver, band).

The first band gives the value of the first digit,
the second band gives the second digit whilst the
third band gives the multiplying constant, or
more simply, the number of zeros to place after
the first two digits. The fourth band indicates
the tolerance, see right.

ist DI IT MULTIPLIER

DIGIT TOLERANCE

Multiplying Tolerance
Digit Factor ± per

Colour (^st 2 bands) (3rd band) (4th band)
cent

Black 0 1

Brown 1 10 1

Red 2 100 2

Orange 3 1000 3

Yellow 4 10,000 4

Green 5 100,000
Blue 6 1,000,000
Violet 7 10,000,000
Grey 8 100,000,000
White 9 1,000,000,000
Gold 0.1 5

Silver 0.01 10
No fourth band indicates a tolerance
per cent

of ±20

ABBREVIATIONS
The following is a list of abbreviations used in the

text of articles and in components lists. Only the direct
meaning of the abbreviations is given, no attempt has
been made to describe the meaning of the words in full.

a.c.
a.f.
a.f.c.
a.g.c.
a.m.
BA
cm
d.c.
d.p.d.t.
elect.
e.h.t.
e.m.f.
f.e.t.
f.s.d.
f.m.
ft.

h.t.
i.c.
in.
l.e.d.
l.d.r.
lin.
log.
1.t.

alternating current
audio frequency
automatic frequency control
automatic gain control
amplitude modulation
British Association (nut and bolt sizes)
centimetre
direct current
double -pole double -throw
electrolytic
extra high tension
electromotive force
field effect transistor
full scale deflection
frequency modulation
feet
gram
high tension
integrated circuit
inch
light emitting diode
light dependent resistor
linear
logarithmic
low tension

m
mm
m.w.
npn
pnp
oz
p.i.v.
p.v.c.
r.f.
r.m.s.
s.p.s.t.
s.r.b.p.
s.w.g.
t.r.f.
u.h.f.
u.j.t.
v.h.f.
0/0

X
z

dB
F
H
Hz

V

p
It4

m
k
M

metre (measurement of length)
millimetre
medium wave
transistor structure
(two types)
ounces (avoirdupois)
peak inverse voltage
polyvinyl chloride
radio frequency
root mean square
single -pole single -throw (switch)
synthetic resin bonded paper
standard wire gauge
tuned radio frequency
ultra high frequency
unijunction transistor
very high frequency
per cent
reactance
impedance
ampere (amp)
decibel
farad
henry
hertz (cycles per second)
ohm
volt
watt
pico (+ 1,000,000,000,000)
micro (± 1,000,000)
milli (± 1,000)
kilo (x 1,000)
Mega ('r:1,000,000)
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TOS
TO111

Sp

11111 50p

MOM £1.2S POST
FREE

The I.C. Radio In a 70111 can. Supplied
complete with data Most No. 10 which
contain. specification, circuit and details
and prices of components such as ferrite
rods, compression trimmers etc.

I.0 Sockets
Ora p Z Zap ,Own 14 and le Pin

Our Price 1p per pin

Pars raerialsters
Al 58 7$p GL23 t1 00 061005
C21 16p R53 E1 32 VAI 026
C24 13p R54 E1 4$ VA1033
C2134 13p 061040
1298 Et:14.4258 leo VA1063
029822/06 top 0410555
GL16 Cl 0A1034

15p
13p
13p
10p
10p
10p
10p

Slider Pots
Sing), Dual
10%

25K
50K

100K

000

It, 100
25  25K
50  SOK
j130  100K

SOp

NI* 11.1
0011`,1 ANI I,

COlt S AND INOPI TOP,
OHMIHS

Its
ar
An

knobs
10p

Nodes & Rectifiers
66119 9p 13615616p 80176 C1 60
AA120 9p BA243 Hp BY182 El 50
AA129 9p 0447 10p BY250 23p
BA102 25p 0679 Op N4001 by
0A115 17p 0690 7p N4002 7p
BAI 30 10p 0491 7p N4003 Op
64145 20p 04203 10p N4004 Op
86148 20p BY100 111p N4005 10p
BA154 13p BY126 16p N40041 12P
8415514p /3012716p N4007 14P

141
chassis hilly
icantislahloW
.

canon
OUR WPC,
N 111

Melon, lei., apcoaiii 117

Asb ro chompalt 40

0

Resistors
5 watt 6% Carbon Film low noise
15, -Stabs
All E24 values 1p each plus p. A P. 7P for up
to 50 Resmors and a further 2p for sacs
add.honal 50 Deduct 336% for 100 of one
type or 25% for mined orders over (1 in vaiu

I W 10% Carton Compositi 5,1 3p each
2 W 10% Carbon Cornpoipton Op each
2 W 5% W. wound 11p each
604 W,49 wound Op sach

10 W Wire wound 10p eoch
Plus p 45 p 7p for u0 10 25 rea.stors plus Ic
for ppcn additional 25

=WM
EA1000

I Watt
Audio
Antatilloc

Our Ph.* in. hanObrioa
411

'0  Nu 111,
ST NW 11E,
OP- Nora 611.

Won
Audi.
andower

Our Pne4 LS II
Lan ptionna amount

Poteatiosoters

!WO 50811 5031(f)
101411 10011fl 1M()
26K(1 2508(1 291(1
log or ho less switch (11 1K I)
log or ho with switch
dun ling switch
dual with switch 10K, 100K & 1M
log only
10K log 10, antilop lass switch

12p
24p
40p

52p
40p

Eliminators

9 volt n 201%4 (RP3) [1.25
6 rob 44 iOwA 21.50
9 volt .44 50mA 21.50
6 5 volt. 501n4 U.50
9 3 yob. frOrnA 82.60
71, volt for omens mcmclen t2.00
6. 75 or 9 vol [3.00
3. 41. 6. 75. 0.12 44 603rnA linus.) £3.11
Car Battery Converter fully stabliesd to
provide 6. 75 or 9 volts CAW

(p 6 p tip on all typos)

Presets
Vectioel or Merl nnnnn 1
01 waft Op 0 25 wan 7p
100 1612 10811 100K11
250 2 5h II 25K II 260K t/
500 6812 50K II 5008

11 electronics

130(1
26M11
15444

Capacitors
ells. coramic low voltage

0105 18v Ip 0.105 30r
02205 Itr Itp 0.22J to
04702 12. Sp 0 47pF 3r

ceramic plate 30V
10000 111p 4700p1
22000 14p 10,0000

Op

Sp
Sp

lop
10p

C.,amic - plots 83V (C3331
1 Elpf 8 2p5 33p! 1200
2 2Pf 1005 3901 150p1
3 3Pf 12pf 47p1 1800
3 9111 15p1 5601 2200
4 7p1 lops 68p1 270p1
5 6of 22p1 82p1 330of
6 Bpi 1701 100p/
all 6p. each

mylsr film 100V
1000pf 2p 0144F 3p 06005 4p
200001 2p 02p5 3p 1,,F 4p
5000pf 2p 044F 3p 2.5 6p

0511E 3p

rT''YCZO
Inv

o o I pf In multiples of 10, 15. 22. 33.
47 ll 08, 3p each

metallismi polyester 260V IC21201
010F 3p 0680 35p 4705 80
0180 3p 19F 4p 138pF 11p
0220 3p 150 4p I pF 13p
0334F 3p 2205 flp 1 150 20p
04705 3p 334F lip 2 24F 24p

nosteillsed polyester 400V (cm I
01p5 4 p 0470 Sp 220F 10p
0160 4 p 061144F Op 330 14p
02205 4 p 1pF 7p 47p5 15p
03305 5 p 1150 Sp

slivered mica 1% (>900 WIN
220-820pf 7p 4.7nF-5000p1 11$9
1nF-2 -Oaf 99 81100pf- 0144F lip
2.7n5-3 IMF lip
mixed dielectric 1100V
01115 7p 047pF 7p 22pF 16,,
022115 7p 068p5 Op 47,5 2411
033p5 7p lyF Op 111E 33c

MAIL 0001116 *Iwo no p 6 p Tampa is sacia
rorat of 7p poplin. p a p on ow... 0,02'.4

M094 01 coo
ADDRESS TO M. 0. Dept. SA
Font. Green Read London 1510 314N
1 flap/none 01 043 3705

Heat Sinks

"ft
1036 j:p
Power
Irb 1311

1)1P10/2
for 52403D

15p

Peroboard
Copperciad 1194

0I" 0.1)" 0.1S"

264 .1" 11
250" 351" 20p
215" x 5" 24p
314" R 341" 24p
Pr a 5" 27p
17" it 21" 6,p
17" 1 314" 90p
17"15 5"

SpoStscr Cutter ltop
Pin horroon Tool Co
Terminal Pins lap per pad. of 16

lip (9) lip

211.(7) 121.
lip (8) -
27p(10) 17,
50p 37p
'Op 52p

75p

NEW LISTS
00045 CHASSIS
TRANSISTORS. I C i.ti

Sexes
Ipcludinp banaplare and wows

Sc I M g Poo

(7) 2%" 11 55." R 11" 35p

OH 4" x 4" x 114" 35p
(9) 4" n 26" a 16" 3Sp

00) 4" a S14" a 16" 40p
11 4" 021"02" 35p
12 3" x 2" R I" 32p
13 6" x 4" R 2" SOp

14 7" a 5"  214" Slip
15 5" n 6" a 3" 75p
II- 10" a 7" n 3" Sip

P 11

Bp

op

Op

Sp

op
9p

10p

lop
18p

20p

C107
AC1911

ACM
40118
ACt al
AC107

ACIIM
ACTH
AC111.16

ACV/0
01.0
0140

:girt }
Aft111

A11115

4.11.
Af117

41130

O C107

O Cios

11C1110

Transistors 6 Integrated Cinemas
soy
n.
111.

16.
n.
U.
24
no
N.
Mp

Mo

no

14
Igo

Igo

111.

49
soy

tile
sop

S c,,,
Sc,. Top

K IN Ho
21C1/7 12p

9C1111 10p

BC'S. Up
11C140 alp

BC2.41 1111

50115 .7p
710,31 10p

RCP. 70p

50131/15, h
166p

grin no
Inc

56,13 Np
8,110 25p

56101

15,1P TIP

P tip
10194 15p

55211 Ilp

15.
15.

9,2'2 529

50 14.
B ITS, tip
one,, 116

55121 it.
314,119 rip
B UI04611 41.21

002340 alp
M ,130 M.
610P/0.3 17.

511, io.

015,105

415,100

Oct.
0C35

0064

DC,,
0071

0071

13Cal

11e

alp
Op
110

16.
14
sip
17.
14

OCo
OCia0
0C1/0
0C111

Van),
2'32100
ZTX100

2T2100

050111
010301

050304

27141
275100

2T11101

STROH

IT/1503

STX204

2TXU1
0144117

0001

1041711

pilaw
262024

263063

.030$4
163050

263701

263703

2,43704

2113705

2,6370.

263707

560711

163104

01637,0

263711

21134,11

21.3003

PPM.
261.06

243606

no 265171 14
no Born

ZENIP3
SEMIS ,

1005/1 21.111

OUT 11.611

1037n 21.10
PC1304 61.7I
PC,130 N.
PC1350 751,

14C1351 [1 11
MC1352 41 11

MiC4.000 44
MrCulios N.
LMUC 91.41

514030 Or le
Tp,x

3011

0p

4.
..p
1Ip
12p

uo
100

10p

15,

top

12.

tip

Up
14
14
21

12p

rAWNK
pA5tO

647.1:.

41.
LIM

Up

mixed dielectric 1000V
1 000of 6p 68000 Op 11.T 12P
22000 Op 0105 9p 241 22p
3300pf Op 0245 9p 47.5 30p
470001 by 04705 I20
Ceramic
12KV do SKV d.c, 111.1( 760V
10p1 9p 2000 Op 1000of SP
15p1 9p 220p1 9p 150001 Sp
2201 90 250P1 Op 2000o4 5P
68p7 gp 270p1 9p 300001 Op

82pf 90 30001 9p 5000pf 50
1000 9p 750V 0190 10 00001 60
120pf 9p 470pf 110
1 40pf 9p 1 000pf Sp through
150p1 Op 5000pf Sp
18001 Op 10 000v1 SP 10000 5P

Co.. 812c01.11
megeAft

Lem L70,,,.
161.5
kipliar51545
4

Coo.
.sypropp

Socket

nano
sly
4

miuisso
TERMINALS

13...6
14.144414. Han Won pi.

5711 A.ni soy 6 446 glad, Omen, 440 41211
WI PP, V4164i, II,. owl Ga. Cootie 12 fr el 40164

le 111.101-

um Swint Alley

Ilp
nab

ti ?Op lip. 14
66 p 611 ICIP SINGLE waits

ROTARY

La...4am
PLUO mma

10. RoloanleaTm. Grw I

Utica

Hp

?Sp

pet on,
3 Poi. cry
a p&p 2

pal. wir,

WOE

DPP
12,

TOGGLE

spit
2500

114

100011

0161
2304 I 

24

Alaileri Mamas
EketreytIes

CAP

1.0
34
N
47
GP

10
111

47
47
N

100
IN

4/0
MO

.500
1200
TWO
4700

VOLTA.'
4 Si 10 10 III 11 11

Po

an
Go

10p

tip

Oa

so

10P

IGP
1116

r.

GO

sp
So

00

lop

Ito

01p

02

6o
eo

- no no 63o

CO

SO3

ii160

2000
MOO
NCO

1400

4003

VOLTAGE
III it

40o 509

WO -
'50

750 03
Otihttp Prices on Peplication

60 64

000
500 -- 709- -
/50 030

Ill -Volt Electrolytes
1 1 4 tel 450V 14p 30 4500 20,
15,1 Mr 16p 50.5 3500 Illp

tel 150 V W ISp 32 ' 3105 350 V W 25p
14.5 450 VW 211, 32 37.5 450004 11311

16 18.F 430 0 21 Hp 50 50.1 350 11 * 350
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs -they can help you too!
Why not fill in the coupon below and find out how?

Many diploma and examination courses available, including
expert coaching for:

 C. & G. Telecommunication Techns. Certs.
 Radio Amateurs' Examination
 General Radiocommunications Certificate.
 C. & G. Radio Servicing Theory.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing work
while building your own 5 -valve receiver, transistor portable,
and high-grade test instruments, all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

INTERNATIONAL

ICS CORRESPONDENCE SCHOOLS
Dept. No. RA16, Interviste Nowa. St warts Road, Landes', SW11 44.11

Please send me the ICS prospectus -free and without
obligation.
(state Subject or Exam.)

NAME AGE
(Block Capitals Please)
ADDRESS

ZT26,

ember of the AICC Accredited by the CACC

INTERNATIONAL CORRESPONDENCE SCHOOLS

QUALITY COMPONENTS - BUDGET PRICES
TRANSFORMERS
Hygrade filament 0-245V tapped primary. 2 6 3V. I eA

secondaries . . . LI 95
Miniature mains 0-250V primary, 2 12V. 6VA secondaries LI -10
Sub -miniature mains 0-240V primary. 2 12V. SOmA second-

aries Li 25

RESISTORS
10% Carbon. El? values.

10-10M. 05/ I , p
IW .. 3p

5% Hystab. E24 values,
10 -IM. ,,-iW lip
I W 3iP

2% M 0 E24 values,
10-1 M. jW 4p

VOLUME CONTROLS
Small size. LOG or LIN

5. 10. 25. SO. 100. 520. 500k11
IMO

Only 16p each

CAPACITORS
Tantalum-1.PN 0 1-35. 0 2235. 0 47 35. 1,35. 2 2 35, 4 7 35 10 63.

10/25. 10 16. 22 16. 47'6 3. 100 3
All at one price 17p

Moulded polyester 250V 0 01. 0 022, 0 033. Sp; 0 047. 0 068. 0 I. 7p;
022. 10p; 0 33, lip; 047. ISp; 068. 111p;
I 0, 12p; 2 2, 35p.

Printed circuit electrolytic--,iF'V , 0 47/63. 1 0 63. 2 2163.1 7,40. 10 63.
22140, 7p; 47/40, 10p; 100,63, 131);
100/10. 7p; 220/40. 470 16, 13p;
1,000; 16, ISp.

FIXED VOLTAGE REGULATORS
103 case G vet stab sed supply MVR 5V, MVR 12V, MVR ISV
All at (I50
STRANDED CABLE
16/0 2mm, 39 per metre. I I colours. I metre of each. 33p per pack

21 colours, I metre of each. 60p per pack
Extra flexible wire, for testmeter leads. red or black. 4p per met,
Probe dips, for sestmeters, red or black. lip each
Lightweight screened wire. Single, 7p per metre Twin. 10p per
met,

VEROBOARD
01 015

2iin 33,n 20p I6P
30$0 Sin 14p 26p

SERVICING AIDS -
AEROSOLS
F 60p
Contact fluid 75p
Insulating lacquer 110p

The above shows only a very
CATALOGUE

price ISp post
All orders over SOp post free in

We can supply ALL R.S. COMPONENTS,

CELECTRON-E
P.O. Box No. I, Llantwit Major,

small selection from our

free by return
U.K. S.A.E. with all queries

mostly by return of post

Glamorgan, CF6 9YN

FAST -RELIABLE SERVICE

ELECTRONICFOCOMPONENTS
SEND NOW FOR A

CATALOGUE
5th EDITION

AND

DISCOUNT VOUCHERS
25p POST FREE (UK)

W.E.C. LTD.
HIGH STREET, RIPLEY, SURREY

Established 1954

Fror
Only
E2.40 t,

Sale sod quick. POUR 13 1.10 3-1,11,
..1.1ittered Socket Outlets Red neon
...arming Indicator operate. when In, Only 82.40 + 33p p. & p. Abs.
De Lows Model (Illus. pattern caries
slightly) PLUS Magnetic Contact
Breaker -11 you draw too much current
It switches off automatically. PLUS 30f1
10 metres) appro. 1ewl. 27 99 4Ip
p. & p. Also 6 socket de lose 910 99
51p p. a p. Bonus offer: it required, net
of four foxed 13 atop pine SOp extra.
Pont free if ordered with above.

II,y>I.
egeahaVgg-twrg 0014141a03

See close-up work
with less eye strain
ik latigue. Light -
weight ioljtixtal.I.
headhaini. Powerlol
optically pots .d
leases from Doti
tinental clays -
wnran. Can ho
worn over normal
glames. An ...ten-

tial aid in electronic., home and work-
shop. Industry. modelling. Stamp
collecting. Jewellers. watchmaker/I 1,11.i
any fine work 21 magnification
1026 + 35p p. 8 P. 3 x model SOp
extra. Slate model.

TWIN -BEAM SPEC -LAMP- Just like a pair of speetaclex. Two powerful
spit dluni.riatv working area. Can be woes with Binocular Magnifier. Batter,
perat.,1. Only el 90 - lop p. h n. Send 1.2.

JOHN DUDLEY & CO, LTD. (Dept EE1), 301 Cricklewood Lane,
London, NW2. Tel.: 01-458 5917. Callers Welcome. Open Saturdays.
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Faraday
Lecture

Date

29 and
30. 1.73

This year's Faraday lecture is 6. 2.73
concerned with Navigation-
Land, Sea, Air and Space. The
lecture tells the story of the
development of navigation, from
the days when the stars were
man's only guide, to the sophisti-
cated instruments of today. 15.

The lecture, the 44th in the 16.
series, is being given at various
centres (listed right) by Dr. 22.
Andrew Stratton, Director of
Defence Operational Analysis
Establishment, together with his
deputy lecturer, Wing Com-
mander (Ret'd) E. W. Anderson,
navigational adviser of Smiths
Industries Ltd.

The lectures are organised by
the Institute of Electrical En-
gineers and tickets may be
obtained, free of charge, from
addresses given right-a stamped
addressed, correspondence size
envelope must be sent with all
applications for tickets. Tickets
are not available earlier than one
month before each lecture; the
morning and afternoon presenta-
tions are for students and "older"
school children only.

FARADAY

Place

LECTURE 1972/73 TOUR DETAILS

Presentations Address for Tickets

Birmingham.
Town Hall

Leicester.
De Montford Hall

2.73 London.
2.73 Central Hall,

Westminster
3.73 Exeter.

Great Hall,
Exeter University

27. 3.73

29. 3.73

5. 4.73

Sheffield.
City Hall

Liverpool.
Philharmonic Hall

Edinburgh.
Usher Hall

evening (29),
morning,
afternoon and
evening (30)
afternoon mad
evening

evening
evening
(students)
afternoon and
evening

morning,
afternoon and
evening
afternoon and
evening

afternoon and
evening

10. 4.73 Newcastle. afternoon and
City Hall evening

G. E. Bennett,
IEE.,
Savoy Place,
London, WC2R OBL.
G. M. Bayley,
c/o Brush Electrical
Engineering Co. Ltd.,
Rotating Machine
Design Dept..
Loughborough,
Leicestershire.
IEE., L.C. Dept.,
Savoy Place, WC2.

J. J. Matthews,
18 Fairfield Avenue,
Whipton, Exeter,
Devon.
R. Smalley,
80 Crimicar Lane,
Fulwood, Sheffield.
N. A. Pond, IEE.,
Savoy Place,
London, WC2R OBL.
L. E. J. Green,
c/o SSEB.,
130 George Street,
Edinburgh.
S. H. Walker.
63 Langdon Road,
Hillhead Estate,
Westerhope,
Newcastle-upon-Tyne.

Ruminations
By Sensor

A Bit of Straw
I recently became a country

dweller in a sparsely populated
area where mains water is not
available. This would not have
mattered at all if my removal
here had not coincided with the
worst drought for over thirty
years!

One by one my neighbours'
wells went dry, until eventually
my own three wells dried up.
When the water eventually began
to flow into the wells again I was
unable to pump it out of them-a
most frustrating situation.

It seemed obvious that the
pump needed to be primed, but
priming made no difference to the
water supply and only made me
critical of the pump's designers.
After checking all connections,
looking for frozen pipes, lifting
heavy well covers and peering
Everyday Electronics, February 1973

into the depths, I decided to dis-
mantle the pump.

In one of the valves I found a
small piece of straw. When the
straw was removed and the pump
again primed, water began to
flow. Such a little bit of straw,
but what a lot of inconvenience
caused!

Mice and Men
All this trouble caused me to

recall how often the unexpected
and unplanned for "bit of straw"
can cause the failure of the most
sophisticated equipment. The
commonest "bit of straw" in
electronics, is undoubtedly, the
dry joint; but there are countless
others. I have seen military radar
equipment put out of service by
the unwanted attentions of
various insects.

At the domestic level, I heard
only the other day of a television
receiver which seemed to be
functioning correctly, but which
produced no sound output. It was
discovered that the whole of the
loudspeaker cone had been eaten
by mice!

The process of decay, in its
many forms, takes its toll of any

electronic equipment that is not
sufficiently protected from its
environment. Experience over the
years has helped to identify the
causes of component failure and
severe testing of all components
intended for military use is the
order of the day. The domestic
user benefits enormously from
this, since many of the com-
ponents he utilises are manufac-
tured to the same high standard
of quality.

The advantages to be gained
by the use of integrated circuits,
lie not so much in their small
physical size but more in the
great reduction in the number of
soldered joints, per equipment,
made possible by their use, and
consequently the reduction in
numbers of potential "dry" joints.

The high degree of protection,
against adverse environmental
conditions, built into the inte-
grated circuit itself, plus the
additional protection afforded by
the encapsulation does much to
improve reliability.

An integrated circuit is not
entirely immune to "bits of straw"
but the failure rate is very much
lower than a similar circuit
employing discrete components.
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Readers' Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

When using nuts and bolts for chassis assembly
and finding that the bolt is too short to allow a
necessary shake -proof washer to be fitted, this may
be overcome by making the nut into a locking nut as
follows.

Using a kerf or razor saw (junior hacksaw for larger
nuts) cut a slot in the side of the nut abbut one-third
of the way through. Pinch the nut across the slot to
obtain the desired amount of locking pressure.

B. Besant,
Bristol.

I have devised a way of protecting the fragile leads
from I.d.r.'s such as the ORP12 when used on the
outside of a project. Cut a table tennis ball in half and
coat the inside with a thin layer of plastic filler (such
as Isopon). A suitable sized aperture is then drilled
and filed to shape in the half ball. The I.d.r. leads
are then soldered to tags for connection to either
small bolts or'a two -pin plug. The I.d.r. is then placed
in position and the remainder of the half ball filled in
with more filler.

PLASTIC
FILLER

ORP12

6 OR IBA
BOLTS

D. J. Powditch,
Norfolk.

Here is another idea for a used Scripto felt tip pen.
Rather than use the usual type of solder dispenser,
I find the thin pen more compact, and more easy to
use.

Removing the felt and nylon tip, I wound the
solder round a No. 5 knitting needle (7ft. of solder)
this solder spiral is placed inside the pen and the
white cap replaced. The solder protrudes through
the black pointed top, as it is used it can be pulled
out at ease.

E. R. Wall,
Chalton, S.E.7

Before building a piece of electronic equipment I
always lay the components out on the table in the
order I want to use them. However, sometimes the
bits and pieces get mixed up, or they roll off the
table and are lost or broken. Td stop this happening
I now push the wires of the components into a
polystyrene tile to hold them still. Also I can now
move my half -built project from the kitchen table
without disturbing the components.

David Piper,
Norwich.

Also suggested by G. P. Wild, Tooting.

For the beginner and the more experienced con-
structor this is an invaluable tool, it is very simple to
construct. Start by selecting a crocodile clip and a
narrow, thin piece of copper. Cut the copper into two
equal pieces and slide one into each of the teeth of
the clip. A slight tapering of the ends may be needed
for a snug fit followed by a small drop of glue to hold
the copper in place. This can now be used as a heat
shunt when soldering semiconductors.

A. Smith,
Thornton Heath.

Also suggested by Revd. John H. Hart, Liverpool.

The quickest and cheapest way for a beginner to
get a stock of components to "play" with is to buy
circuit boards and strip them. It is messy, damaging
and time consuming to unsolder components, and
leads are so short that cutting them is out of the
question.

I find that with a coarse Abrafile (or possibly a
Surform?) the solder can be filed off the back and the
components gently prised out with a small screw-
driver. Anything other than an extremely coarse file
quickly becomes clogged with the soft solder.

The leads on transistors are generally so short that
they are better left on the board which can be easily
sawn up and the solder blobs make for easy soldering
of leads.

R. D. Pasnham,
Sheffield.

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

All items submitted should be original and
not previously published.
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Over 150 ways
to engineer a
better future

find out how
in just 2 minutes

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.I.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 to look forward
to. There are no books to buy and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you ... but it could be the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from thi Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained -a view echoed by two
colleagues who recently commenced the course".-Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job that I
love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and, in the
next few years, my earnings increased fourfold".-Student C.C.P., Bucks.

HNO 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. Write to B.I.E.T. Dept. BEE13.

Aldermaston Court, Reading RG7 4PF
Everyday Electronics, February 1973
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MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenoid
with laminated core to very
silent In operation. Clone 4
circuits each rated at 10 amps.
Extremely well made by 
German Electrical Company.
Overall ales 25 x 2 x 2m.
1140 each.

NEED A SPECIAL SWITCH?
Double Lest Contact. %cry slight prenure close.

both contact.. 7p each.
111 for 110p. Plastic pushrod
ititable for operating. Op

o each. 10 for 45p.
0

AUTO -ELECTRIC CAR
AERIAL
with dashboard control switch -fully
extendable to 40in or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instruction. and renlv
wired dashboard switch. 15.75 plu.
25p port and insurance.

MAINS TRANSISTOR POWER
PACK

Designed to operate trxi..i.t, nets and ampli-
fiers. Adjustable output flv.. Dv.. 12 volts for up
to 500in A (class It working). Taken the place of
any of tne following batteries, PP3. PPS.
PPS, PP7. PPP. and others. Kit comprises: maim
traneformer rectifier, smoothing and load resistor
condensers and instructions. Real .1p only II

LUB

MINIATURE
WAFER SWITCHES
I pole, 2 way -4 pole, 2 way -
3 pole, 3 way -4 pole. 3 way -11
pole, 4 way -3 pole. 4 way -2 Pole
6 way -I pole, 12 way. All at 1109
each UM for ten, your anortment.

DRY FILM LUBRICANT
Dry Film Lubricant. In aerosol can for
easy application and for putting
lubricant Into places where the nor-
mei oil can cannot reach. Home and
everyday news We have purchased
 large quantity of these from the
Liquidator and are able to offer them

,ou for about half of the oclginal list price.
90p per ox.) can or 12 cans for U poet paid. The
lubricant is I.C.I. Soon L169.

MULTI -SPEED MOTOR
Rls speeds are available 500, 450
sod 1,100 r.p.m. and 8.000; 12,000

15,500 r.p.m. shaft I. 5 in. dia.
meter 230/240v. Its speed may be
further controlled with the use
of our Thyrister controller. Very
powerful and useful motor else
approx. 2 In. dla. x 5 In. long.
Price Up plum 23p postage and
insurance.

MAINS MOTOR
Precision made -as used in
record deck. and tape recor
,ten -ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at 1111p.

Postage 20p for find one then
10p for each one ordered.
I" stackmotorr stackmotor

LUMINOUS CORD SWITCHES
Double pole with neon let Into aide
so 'amino. In dark. Ideal for dark
room light or for use with waterproof
element -new plastic case. 25p, In
for 52116. 3 heat model Up. 10 I.,
13 U.

FLUORESCENT CONTROL KIT
Each kit , mpilers eeten Iterate t hoke, 2 tube
ends, starter, holder and 2 tube clips. with wiring
Instructions. Suitable for normal Suoreecent tube,
or the new -Orolux" tubes for fish tank. and
Indoor plant.. Choke. are super-.1Ient, mostly
resin filled. KIt A-15-20 w. Al. Kit B-30-40 w.
U. Kit C-80 w. 11 M. Kit E-65 w. 51 90.
KIt F for Oft, 125 w. tube 11.75. Kit MF1 is for
Sin., Sin. and 121n. miniature tubes u. Kit 11F2
for 2101.13 w. miniature tube 21. Portage on Kit.
A and B 23p for one or two kits then 23p for each
two kita ordered. RIG C. D and E 23p on lint
kit then 18p for each kit ordered. Kit F 23p then
23p for each kit ordered. Kit MF1 18p on first
kit then 13P on each two kite ordered.

HEAT & LIGHT LAMP
Plugs into a lamp holder. Ideal In
bathroom, toilet. over bed. etc
90p phi. 20p P. A P.

HOUR MINUTE TIMER
MIMIC by Smith.. Complete
with control knob and cali-
brated dial. Useful In kitchen.
office, darkroom, etc. Bargain
at 60p.

HONEYWELL PROGRAMMER
This le  drum type tinting device, the
drum being eallibrated In equal dIvielons
for .witch setting purpose. with tripe
srlUch are infinitely adjustable for position.
They are also wronged to allow 2 opera-
tion. per .witch per rotation. There are lb
changeover micro switch., each of 10 amp
type operated by the trips thus IS circuits may
be changed per revolution. Drive motor is
mains operated 5 revs per min. Some of the many
toes of this timer are Machinery control, Boiler firing. DiePeenng and Vending
machines, Display lighting animated an, signs, Signalling, etc. Price from
maker. probably over 410 each. Special snip price 16.75 phis 26p poet and
insurance. Don't min this terrific bargain.

MIGHTY MIDGET
Probably the tiniest poseible radio, aa deecrlbed in Practical B
January 73. All electronic parts IR Poet Peel.

B ATTERY CHARGER KIT
Comprising 3 amp 12V mains tn. and rectifier
with wiring diagram. 11M + 23p P. lt P.
B LACK HEAT ELEMENTS
Ideal for making convect°rs and sIndlar devices
Two joined In series approx. 1K W. Price 76p
per pr. 20p nonage.

EXTRACTOR FAN
Clams the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, fact oriels, changing
room., etc., it's no quiet It can
hardly be heard. Compact, or
casing with sr tan blades.
Kit commie. motor, fan
blades, sheet steel casing, Pull
.witch. mains connector, and
flying brackets. 6$ 60 + 20p
P. a P.

CD CAR IGNITION
DISTRIBUTION PANELS eyelet which has
Just what you need for work bench or lab. ed to be ainsaingly
4 x 13 amp sockets In metal box to take WORM dent. We offer kit of
standard 13 amp fused plugs and onloft switch with neon warning light. Suppe I porta as P.W. Circuit

115complete with 6 feet of flex cable. Wired up ready to work. au Phis 235 1..5 1
1,, luxe

prepared08 plus 20p
circuit board 1111 95.

HORSTMANN "TIME & SET" SWITCH When ordering please state whether for positive
(A30 Amp Switch.) Just the thing If you want to come home or negative .Y,i.l..
to  warm house without It crating you  fortune. You can
delay the .witch on time of your electric fires, etc. up to
14 hours from Netting time or you can use the ...itch to give
 boost on period of up to 3 hour.. Equally suitable to
control processing. Regular price probably around 45.
Special snip price 11140 Poet and Ins. 23p.

CT'
MULLARD UNILEX

This D.D.Y. Stereo Amplifier le still available complete at 1700 for
the four Mallard Module*, or Module. can be bought separately ae
follovni: -4 watt amplifier module (2 required) Stallard Ref. No.
E.P.9000-111 45 each.
Pre amp module Mallard Ref. No. E.P.0001 11 BO each.
Power module- Mullard Ref. No. E.P.9002- SS 30 each.
In addition aad made to Mullard Specification we offer. -
standard Control Unit with escutcheon -M 60
Knob,. -Set of 4-50p
Ite-luse Control Unit -IS 50 with escutcheon
net of 6 Knobo-75P
Nnllanl Unilex Handbook -260

RADIO STETHOSCOPE
Sublet way to fault find traces ignal from aerial
to .peaker- when .ignat stop. you've found the
fault. Use it on Enlio, TV
amplifier, anything - com
plete kit comprise. two special
transistors and all part.
d Mg probe tube and crystal
earpiece. 32 -twin stetho-
est Instead of earpiece 761
extra --poet and ins. 20p.

241w. REPEATING TIME SWITCH
Made by Smiths these are A C. mama operated. NOT
CLOCKWORK. Ideal for mounting on rack or shelf or can
be built Into box pith ISA socket. 2 completely adlustsble
time period, per 24 hours. 5 amp change -over contacts will
-witch circuit on or off during these periods 12.50 poet and
ins. 23p. Additional t t eel SOp pair.

ATLAS
TWENTYLITE
Fluorescent lighting units with poi,. r v I,. and tinielleil unite enamel.
211 model, Ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to (natal. 111-80 + 40p postage.

HONEYWELL THERMOSTAT
Made by Honeywell for normal ale temperature. 40* -80°F
16-25.01. This Is  precision instrument with a differential
which can be adjusted to better than 1 6.F. A mercury switch
breaks on temp. rise -the .witch Is operated by a coiled bimetal
element and adjustable heater is Incorporated for heat antici-
pation. Elegantly .tyled and encased in an ivory plastic case
with clear plastic windows thermometer above and switch /setting

scale below -sin approx. 3 8' a 3 2' x 1.4' deep -can be mounted on conduit box
or directly on wall. Price 11 25 each for ten for 111 U.

CENTRIFUGAL BLOWER
Miniature mein. driven blower centrifugal type blower
unit by Woods. Powerful but epecially built for quiet
running -driven by cushioned Induction motor with
specially built low noise bearings. Overall else 41" x 45"
x 4'. When mounted by flange, air I. blown into the

equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into  cooker hood, film drying cabinet or for
removing flax smoke when soldering etc. etc. A real
bargain at 31.55.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and other., most of which are sine carbon
types but also mercury manganese-p(ead-silver oxide
anti alkaline batteries may be tened. The tester puts 
dummy load on the battery and the meter scale indicate.
the condition depending upon which section the pointer
rests. The section reads "replace" "weak" or "good". The
teeter le complete In Its raw, mine 31. x 61' 2' it with lead.
and prods. Price 12 60 Plus 201, postage.

12 WAY SUB-
MINIATURE

14ULTICORE CABLE
7 0076 copper core. each core P.V.C.
insulated and of different colour.
P.V.C. covered overall and approx.
3/161:. thick.PrIce 90p per yard.

SNAP ACTION SLIDE
SWITCH
Rated 3a. A0v. Made by
Arrow. Type fitted in the
handles of electric drills,
vacuum, pie. Op each.
10 for 45P.

POWER PACKS
Made for driving racing can meccann models
and battery motor. etc. direct from the mains.
Fully immolated and tamper proof. Standard
model n -so, ditto with 'evening switch ss so
or with reversing switch and speed controller
14 25.

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

ed disc lighting effects. ete. /1-U plus 20p post
and Ins.

AUTO TRANSFORMER
Primary 220-240V. Secondary 110-120V, well
built and varnish Impregnated. 250 watt inter-
mittent rating. 150 watt continuo. rating.
Elise approx. 3J' x x r.1100+ 20p post* ins

SOLDER
GUN

A must for every busy man. gives
almost instant beet also Illumi-
nated Job. 100 watt a 26 plus Pon,
and Ina 20e. BIO J011 250 watt
model 14 75 plum poet and 1n..40p.

TELESCOPIC
AERIAL

for portable, car radio or
transmitter. Chrome plated-

eix aections, extend. from 75 to
471n. Hole In bottom for SBA screw.

31p. KNUCKLED MODEL FOR F.M. lop

TREASURE TRACER
Complete Kit (except wooden
batten.) to make the metal
detector as the circuit In Practical
Wireless, August Issue. 12.95 plus
?Op poet and Insurance

IMME' ON HEATERS BY
REMPLOY

wdomeetic t.
Standard fitting

tanks, made by t

fathom. Rernplo,
Company. Complete
with waling waehere suitable for 200-240 volts
A.C. Depth into tank Il'. 2kw 1150 plus 20p each
post and Insurance.

MAINS OPERATED SOLENOIDS
Yodel 772 - email
but powerful I' pull
--approx. mire If x
15 x If' 110p.
Modal 480/1

x 2 x 25'
75p.

Model IT1O ir pull else 3 x 25 x 2' 81.20 plus
20p post and insurance.

RESETTABLE FUSE
How long doe, It take you to renew a
fuse? Time youreelf when next one
blown. Then reckoning your time at
SI per hour see how quickly our
resettable fuse (auto circuit breaker)
wIll pay for Heel.. Price only £1 each or

10 for 19.00 specify 5, 10 or 13 amp-sisspig fit
Is plat.. of witch.

LIGHT CELL
Almost zero resistant in sun-
light Mcrae. to 10 K Ohms
In dark or dull light, epoxy

resin sealed. Sise approx. lin. die by bin. thick.
Bated at 500 MW, 'rue ended. 60p with circuit.
Also ORP 12 light cell 60p.
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TAPE HEADS
We are gradually obtaining more information
about the Truvox tape heads we have, we are
told that these have been wound In a very
ingenious way so that winding may be coupled
either in parallel or In series depending whether
high or low impedance le required. We also have
matching erase heads and now offer these in pairs.
1 record and 1 erase head. Price of the 2 track
469 per pair. 4 track 76p per pair. Pair mounted
on plate 46p extra.

I R.P.H. MOTOR
Made by the lemma Smith. Company. 240v
50 cycle main. working. Ideal motor to drive

k inechanisms. Price 111 each or 10 for IS.

CONTROL 1CONTROLLER
DRILL

SPEEDS

NEW IK W MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

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

Kit includes all parte. case,
everything and full instruc-

tion,. 11.50 plus 13p post and
insurance. Made up model also

available. 89 26 glue 13P Post a P.

HIGH ACCURACY THERMOSTAT
Uses differential comparator 1.C. with themileter
as probe. Designer claims temperature control to
within 1/7th of a degree. Complete kit with power
pack SS 50.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Sttltrsattlatit,
temperature control. 60P 1..4 ire.

ISA ELECTRICAL
PROGRAMMER
Learn In your sleep:
Have radio playing and
kettle boiling as you
awake -switch on lights

to ward off intruders -have warns house to come
home to. All these and many other things you can
do if you invest in an electrical programmer
Clock by famous maker with 15 amp on/off
switch. Switch -on time can be set anywhere to
stay on up to 6 hours. Independent 60 minute
memory logger. A beautiful unit. Price 111116 4
20p p a p or with giaze front chrome bezel 75p
extra.

EDUCATIONAL KITS -all with
pictorial instructions

Tlils BALANCE
KIT FREE
Elsa lc t ducat tonal
kits. Japanese
made these are
excellent value
for money. We
do not expect

to he able to tett, at this offer once stocks are sold.
Brief description of each kit Is given below and
with 3 kite or more we give FREE an accurate
11 piece balance kit. Price of kite 409 each post
paid. Special price for all 8 kits 25 00 with free
balance kit.
LAS Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
EAS Water Pump Kit. Thirteen parte. Top of
pump Is transparent no that operating parts may
be observed. Small parte are brightly coloured to
be wen easily while working. Three types of
pump may be made: Lift pump. Form Pump and
Force Pump with reservoir and nozzle.
KA4 Buzzer Lt. Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches now electromagnetism with an
automatic switch results in an operating buzzer.
KAII -2 -Pole Rotor Lit. Twenty-four parte
including enamel wire, armature and pole niece,
etc. Motor operates from 11 volt battery. Illue-
tratee and teaches how electro-magnet nun operates
 motor.
KA7 Wootro-Magnet Lt. Fifteen parts, includes
comp... Makes two electro-magnets, one with
one layer of wire and one with several layers of
wire. Picks up tacks nails and any small parts
ehowing how magnetism works.
LAS Current and Resistance Kn. Twenty-nine
Parts, Including bench and light bulb, Conduct
interesting and educational projects, to learn the
application of "OHMS LAW" and see the differ-
ence In current and resletwice with different
types and length, of wire.
LAP Bell KR. Eight parte, including bell and push
button switch. Build a complete electric bell and
me how the hammer le triggered to make the
bell ring.
KA10 None lay boner and bell kit. 25 part kit
easy to construct, simple to operate.

Where postage is not stated then order.
over 05 are post free. Below la add 20p
Semiconductors add 5p poet. Over 41 post
free. S.A.E. with enquiries please.

AUDIO COLOUR UNIT
DAMP LOCATOR
UHF TV AERIAL

To receive parts for these and other products featured in this
issue send quoted approximate amount and cash adjustment
will be made later.

THYRISTOR LIGHT DIMMER
For any lamp up to 600 watt. Mounted on switch plate
to fit in place of standard switch. Virtually no radio Inter-
ference,. Price 2595 plus 20p post and insurance.

TANGENTIAL HEATER UNITS
This heater uaN Is the very latest type, most eificient, and quiet running. Is as
fitted In Hoover and blower heaters costing £15 and more. We have a few only.
Comprises motor, impeller. 2kW. element and 1kW. element allowing switching
1, 2 and 3kW. and with thermal safety cut-out. Can be fisted into any metal line

case or cabinet. Only newt control switch. a-50.
211W. Model as above except 2 kilowatts 1350.
Don't miss this. Control Switch Up. P. a P. 40p.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp socket. in metal box to take

standard 13 amp fused plugs and onioff switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up reads to work. a 28 Plue23P P. a I

THIS MONTH'S SNIP
5 AMP VARIAC for L3

Thle heading Is not quite accurate because It is not a variable transformer
that we are offering but a solid state device which serves the same purpose
In almost all applications and, of course, much smaller. Made by Ultra
Electronics, can be fitted into ordinary switch box. Engrave a circle on
the front plate, mark this off In divisions, fit a po nter knob, calibrate
with your voltmeter (you will find the scale almost mile.) you now have
a power controller equal to a 6 amp varlet costing 812 or more.

BARGAIN PARCEL OF SEVEN MOTORS
A bargain parcel of 7 motors foe fl. Some not as large
as a postage stamp and only r thick, largest Is 14 x
11" dia. Some work off 11v some as high as 18v. These
motors are used In racing cars. power toys etc. The
largest is so powerful that It will drive a Mini drill,
model lathe, or similar. This is a 4 pole motor, optimum
working 16 -Se but very powerful even as low as 41v.
Don't miss this wonderful snip.

STANDARD WAFER SWITCHES
Man lard size 11' wafer --silver-plated 5 -amp contact,
Ntandard I" spindle 2' long -with locking washer and nut.

No of Poles 2 way 3 say 4 way 5 way 6 way 8 way 9 way lOway 12way
1 pole 40p 40p 40p 40p 40p 40r 40p 40p 409
2 poles 409 40p 409 409 40p 40r 40p 70p 70p
3 poles 409 40p 40p 40p 70p 70p 709 gbp gbp
4 poles 40p 409 40p 70p 70p 70r 70p 11 80 21 20
5 pole. 409 40p 70p 709 95p 9br 95p f1.46 /1 .46
6 poles 40p 70p 70p 70p 96p 914 95p 11 -70 11'70
7 poles 709 70p 709 gbp 11 10 21 PO 11 SO SI .96 11 96
8 poles 70p 70p 709 95p SI 20 SI 80 II SO 12 20 10 20
9 poles 70p 70p 95p 95p 41 46 21.46 61 .46 28 45 Id 40

10 poles 70p 70r. 95p 11 20 41.45 61 .46 11.46 13 70 62 70
11 pole. 709 gbp 95p 11 20 0170 a1.70 11.70 10 96 12 95
12 poles 70p 95p 96p II 20 2170 21.70 01.70 13-y0 13 20

NULLARD Al7D10 AMPLIFIER/I. All In module form,
each ready built complete with heat sinks and connection
tags, data supplied.

Model 1153 500m watt power output Up,
Model 1172 750m watt power output Up.
Model EP9000 4 watt power output 11 46p.
10: discount if 10 or more orde-e.1.

13 AMP TWIN GANG SOCKETS
Offered at lee that wholesale price your
opportunity to replace those dangerous
adaptors -brown bakelite flush mounting -
standard fitting. Unewitched Sflp each. separ-
ately switched Up each. Separately switched.
Le. 10°s ten or more +20p postage II order
under fa.

SO MICRO AMMETER Square, panel mount ng type. 112
INTEGRATED CIRCUIT BARGAIN

A parcel of Integrated circuit, made by the famous Plessey Company. A once -
in -a -lifetime offer of Micro -electronic devices well below cost of manufacture.
The parcel contains 5 IC. all new and perfect, hest -grade device, definitely not
sub -standard or seconds. 4 of the les are single silicon chip OP amplifiers.
The 5th is a monolithic NPN matched oair. Regular price of parcel well over 06.
Full circuit details of the ICs are Included and in addition you will receive a
list of many different IC. available at bargain prices Op upwards with circuits
and technical data of each. Complete parcel only 111 post paid.
DON'T MISS THIS TERRIFIC BARGAIN.

M ULLARD I.F. MODULE
This is a fully screened Intermediate frequency module
for amplification and detection of f.m. eignale at
10 7MHz and cm. signals at 470kHz. The first stage is
used as an 1.1. amplifier for 1.m. and a self ...Mating
mixer for cm. operation, In conjunction with an ex-
ternal oscillator coil. 85p each. 10 for 117116. With
connecting dig.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO IYD

Callers to: ' 02 3 Tamworth Road, CROYDON.

POCKET CIRCUIT TESTER
Test continuity of any low
resistance circuit, house
wiring. car elect... Tests
polarity of diodes and rec
titters. Also Ideal size for
conversion to ognai injector
(circuit supplied). Up or 2 for
top post paid.

AMPLIFIER IN CASE WITH
SPEAKER
Marteted by Britoil Belay under the name
Lux stor. This is in a very neat looking cabinet and
is ideal around the home or in the workshop for
trouble shooting or for testing out a quick lash up
Size approx. 91" x 81° x 31" deep. Input is via
a matching transformer and volume control and
amplifier may be powered by an internal 9v
battery or an external 110v source. Speaker is an
B. -A eliptical 6" x 31" 10,000 gauss. The amplifier
proper Is a Newmarket model ref. P.C.4. Price
1250 each, 10 for 11.850. Post and Insurance 20p.

BAKELITE INSTRUMENT
CASE

Size approx. 61' x x 2'
deep with bra. insert, In

four ...ere arid bakelite
panel. This is a very strong

came suitable to house Instru-
ments and special rige, etc. Price

Up each.

TELEPHONES
Complete u illustrated. Save
your legs, time and temper.
simply by putting in some
telephones. Ex. 0.P.O. not
new -but guaranteed In gas'
condition and serviceable.
...polled with diagram and
instructions showing how to

ponnect. Price 21.00 each +150p
st or 2 for 82.60 post paid.

Also available separately, dial. and barnbet..
Sep each +20p post.

ROCKER SWITCH
13 amp self -doing into an oblong hole.elae

approximately r x 1" Bp each.
10 for 729.

SLIDE SWITCHES
Slide /witch. 2 -pole changeover mond
mounting by two 6B.A. screws. Size
approx. lin x fin. rated 250V lamp.
Op each. 10 for 64p, 100 for 15.10, 500
for 1114. Ditto as above but for printed
circuit 59 each 10 for 46p, 100 for 24
Sub Eltniature Slide leitcb. DPDT Moon

(fin approx.) between fixing centres. 1Se each car
10 for 2110r. SP Change over spring return 250i

KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kits contain elec-
tronic parts only. The case and special
Ileums can be obtained locally. Also batteries
are nut included. Kit. may be returned
for refund if construction has not been
started. We reserve the right to substitute
components should deliveries be protracted
so as to avoid undue delay.
Reprints of projects available 1 for 80p,
3 for Op or 6 for 1100, poet paid.

HOME SENTINEL INTRUDERALARML375
SNAP INDICATOR 7 S o

WINDSCREEN WIPER CONTROL...L225
RECORD PLAYER L550
(amplifier component.. only)

PHOTOGRAPHIC COLOUR

L7-00
L 1 -85

DEMO DEC
FUZZ BOX

TEMPERATURE METER a  65
ASTRON RADIO L3
REMOTE TEMPERATURE
COMPARATOR

WA -WA PEDAL L2.90

ELECTRO LAUGH
RAIN WARNING ALARM

SIGNAL INJECTOR SOP
SOIL MOISTURE METER L3.00
SIMPLE CALCULATOR 12.20
DC POWER SUPPLY LS00
BABY ALARM £4.00
AUDIO TONE GENERATOR L2-60
METAL LOCATOR L4.00
LIGHT TO SOUND CONVERTER 11.70
THRU LENS LIGHTMETER L3.50
DRILL SPEED CONTROLLER £2.00
ELECTRONOME

INVERTER
ELECTRONOME

I.R. BURGLAR ALARM 53 SO
L i M RADIO TUNER 42.50
TAPE POWER SUPPLY MAINS ...

ELECTRONIC MOUSE -TRAP
CAR :212105

REACTORMATIC
RADIO CONTROL RECEIVER £3 00
RADIO CONTROL TRANSMITTER
B IT SAVER
ICE WARNING DEVICE
B ETA TREBLE BOOST & FUZZ 16 00
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PARVALUX TYPE SD2. 200;150 VOLT I
A.C. D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. .<

.

approx. or 3,200 r.p.m. if CI /
used with built in governor,
or variable speed over a wide '

range if used in conjunction with
our Dimmer Switch, illustrate&

VARIABLE VOLTAGE TRANSFORMERS
I INPUT 230 140V a.c. SO 60 OUTPUT
IVARIABLE 0.260V from 3 to SO amp stock.Allik\
SHROUDED TYPE
1 amp, £7.00 2.5 amp, L305
S amp, £11.75

below. PRICE: L175 P. & P. 25p 110 amp, L22.50 20 amp. £49.00
Other models available on request. IS amp, L25.00 15 amp, 1.511.00

37.5 amp. 1.112.00 SO amp, L91300
600 WATT DIMMER SWITCH OPEN TYPE (Panel Mounting) amp. 14.75.

Easily fitted. Fully gua/anceep I I amp, L74/0 24 amp. MOS. All types carriage
by makers. Will control up to
600W of all lights except flu-
orescent at mains voltage.
Complete with simple instruc-
tions. L3inc. P. & P.

et)
1 100 WATT. I ohm, 10A. S ohm, 4 7A;REVERSIBLE SPLIT PHASE MOTOR 10 ohm, 3A; 25 ohm, 2A; SO ohm, I 4A;

Ideal for rim -drive models, display etc.
I 100 ohm, IA; 250 ohm, 0 7A; 500 ohm,

0-45A; I k(1, 280 mA; 14 MI, 230mA; 2.5 kr). 02A; 3.5k12,
250 r.p.m. 100-115 210-240V AC. 2in.  lin.

Extremely powerful for size including small I 65mA 5 kii. 140mA. Diameter hin Shaft length ijin, dia. ii in.
capacitor. 75p. post paid. I All at L1.65 each. P. & P. 7f p.

Firith13118XM- - - - SO WATT. 1 /5/10/25/50/100/250/500/1 It/ 1 :51,/2:5k15kCI. All at

100 Micro Amp
Balance/level meters.
Size ii deep 7Sp
post paid.

AMMETERS NEW!
DC amps I. 5, 15, 20. AC Amps I.
5, 10, 15, 20. L175. incl. P. & P
0-300V a.c. II .90 incl. P. & P.

swi wee eim wee
.40,10.4.40.M.M.M,MM.41,0Y.IMINIPM,0,11,110

SO 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 SO
possible Projects are: Sound Level
Meter 2 Transistor Radio, Amplifier,
etc. Price L7.75. 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 instruction. L1.75 inc. post.

uperior I ua ity recision a l e

NEW POWER RHEOSTATS

ILI-IS each. P. & P. 7fp.
25 WATT. 10/15/50/100/250/300/500/1k/1 5k/2.5k/3 5k0. All
at 90p each. P. 8. P. 7fp

RELAYS New SIEMENS PLESSET, etc. Miniature
Relays at competitive prices.

I 2 3 4

(4)

I , 2 3 I 4

52 3-6 2 c'o 63p 700 15-35 2 c/o HD 73p
280 9-12 2 c/o 73p 700 16-24 6M 65p
410 10-18 4 c o 73p 1,250 24-36 4 clo 630
700 16-24 4M 2B 63p 2,500 36-45 16M 63p
700 16-24 4 c/o 711p 2.400 30-48 4 c/o SOp
700 12-24 2 c/o 63p 9,000 40-70 2 c/o 50p
700 6-12 I c o HD SOp 15k 85-110 6M Hip
700 22-30 6 c'o 75p

Price(I) Coil ohms: (2) Working d.c. volts; (3) Contracts:
(HD) Heavy Duty. All Pos Paid. Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Type I: 3 sets c o contacts 5 amp. 78p incl. P & P (similar
to ill ion below).
Type 2: I set of c'o contact 60p incl. P & P.
'DIAMOND H' 230 VOLT A.C. RELAYS
Three sets c/o contacts rated at 5 amps.
Price: SOp P R. P 10p. (100 lots [40.00 incl.
P & P.) (UNUSED)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c'o contacts rated at 7 5 amos. BOXED. Price: 40p.
P & P So .1100 lots L32.00 incl. P & P.)

- HONEYWELL PROGRAMME TIMERS
RAINBOW STROBE 4 240V A.C. 5 r.p.m. motor. Each cam

FOUR LIGHT
CONTROL MODULE
In response to numerous requests, we
now offer a mains operated fully isolated
short -circuit -proof ready -built module.
with variable flash rate. It will operate
four of our Hy-Lyght or Super Hy-Lyght
Strobes in either I. 2, 3, 4 sequence;
2+2; or all together. Fantastic effects
with or without colour filters Modules
can be connected together to operate 8 
or 11 Strobes. Will work on long runs of
up to 50 yards, so that your Strobes can
be spaced out for maximum effect. Size
of module is 5 x611Ilin. Easily fitted I
into your own equipment, or into a

separate case. Thoroughly d and I
reliable. Complete with full connection
instructions. Price: LIB -SO plus 259 I
P. 8. P. Send S.A.E. for details.i Mb 1M NB M !MI M1

BIG BLACK LIGHT
450 Watt. Mercury vapour
ultra violet lamp. Outer bulb
designed to absorb visible
light and to transmit u.v.
rays. Extremely compact and
powerful source of u.v. In-
numerable industrial applica-
tions, also ideal for stage,
discos', etc. P.F. Ballut is essential with
the bulbs. Price of matched ballast & I
bulb L16.00. P. & P. 50p. Spare bulb
L7 00. P. & P. 30L.
BLACK FLUORESCENT U.V.
TUBES
4 ft. 40 watt. Price L5.00 incl. P. & P.
(For use in standard bi-pin fluorescent I
fittings). MINI 9 inch 6 watt black light
U.V. tube.

WM

COLOUR WHEEL
PROJECTOR
Complete with oilfilled colour
wheel. 100 watt
lamp. 200/140 v
AC. F
tremely efficient
optical system. 11111' 50 + 35p P. & P.

operating a cio micro switch. Cams are
individually variable, allowing inumer-
able combinations. Ideally suited for
machinery control, automation etc.

1 Also in the field of entertainment, for
lights, animated displays, etc.

I 15 cam model 1-4-75 + 25p. P. & P.
I 10 L4.75 + 25p. P. & P. S

2 with 15 r.p.m. motor 21.75 + 25P P. & P.

1

SIMPLE 12 CAM PROGRAMMER with 4 adjustable cams and
8 that may be profiled to individual requirements. Available
with 15 or 13 r.p.m. motor ILI SO + 25p. P. & P.

STROBE' STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions £6.30, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 C.o.s. approx. 1 the output of
Hy.Lyght. Price LIO SO. P. & P. 50p.
HY-LYGHT STROBE MK III
Designed and produced for use in large halls and utilises
a silica tube orinted circuit. Speed adjustable 0-20 C.o.s.
Light output greater than many (so called 4 joule)
strobes. LI12 00. P. & P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. 14.00 P. & P. 45p.
Post paid with kit.
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:
 Variable speed from 1-13 flash per sec.
 Reactor control circuit producing an i hits light.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY L20 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector L7.00 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p, P. & P.
13p or post paid with kits.

6 IN COLOUR WHEEL as used for disco lighting
effects etc. 15  75 incl. P. & P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept - EA. 57 Bridgman Road. Chiswick. London, W4 SBB
Phone 01995 IMO SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.

9 LITTLE NEWPORT ST.
LONDON WON 711 01-437 0576

EX COMPUTER PRINTED CIRCUIT
PANELS
2 x 4 in. packed with semi -conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards Sep (8p). With a
guaranteed min. o' 35 transistors -data
included.

SPECIAL BARGAIN PACK
25 boards for CI (25p).
ELECTROLYTICS
10,0000 75v. 33.000µ 40v, 44 x 2) in. dia.,
25,0001, 25v, 20,000/, 30v, 8,000 55v, 44 x 3
in. dia. SOp (12p). 15,00015 15v, 43 x 2 in.
dia. 20p (10p). 2,00015 25v wire ended,
3 x I in. dia. 15p (5p) or 12 for 11.50 (ISp).
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
3A STUD RECTIFIERS. 100 p.i.e.

4 for SOp (Sp)
ASSORTED RELAYS 0 for LI (25p)
SUB MIN. CO -AX PLUGS & SKTS.

4 pairs SOp (5p)
MINIATURE GLASS NEONS

12 for SOp (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTOR BLOWER FANS
100 ern x 4) x 2 L3 SO (28p)
QUARTZ HALOGEN BULBS
12v 55w 50p (5p)
Postage and package for each item shown

in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

B.H. COMPONENT FACTORS
LIMITED

MULLARD POLYESTER nOV. isa) 001.
ii 1111,2 1111:13, 0047. 3p. 0.00a. 61, 015. 4p.

59, 0 79. .17. 89. 0.69, 10p. 1-0, 13p.

MULLARD POLYESTER (^2flfl: 160V. 1o91 001.
Or,, a ie.?, Op. 0 047 0 004 pp, 0.13 0.22 4p.

Op. ".47 8p. 0.04. 1.0. 109. 400V: (µ1,) 0 001,
'ICI:,. 0 0-0033. 0.01. Pp. 0.013. 04133, 50.

MULLARD ELECTROLYTIC 1426. 69. each. 048V1
.4. 4/40, 0/40, 10/40, 10/64, 10.,40

32/I0, 40/16, 64/10, 40/16, 80/25,
leo, 4. 12.410. 125:10.
MULLARDi'437, 04;04, 160/23. 640/64. 99. 160/40,
11p. 1000/0 4. 14p.
LARGE ELECTROLYTIC: 500125, 10p. 500/50. 188
10°../1'2 10P. 1000/25, 2000/12. 23110/12. 189. 1000/50
35n. 2000/25. 259. 2500/25, SOp. 3000/50, 813P

859. 2500/50, 559.
CERAMIC PLATE. 7500. tor) 3, 10, 26, 40, 70. 220.
2'p. 110047/30. 0.01/350, Elp. 0-047/30, Op.

4o. 01/101. Sp. 22pF-0 011.41", 60V. EP.

CARBON FILM RESISTORS. 1W. 5% 10 iihins-2 231
it. nr 100 I, 55e.
SPECIAL RESISTOR KITS 15W. Carbon Filial
101:1210 IT. 10 each 1:12 10ohnee131

A total of 610. £280 net
23E1210 IT. 23 each 1012 value. lnohnrv. 151

A tolal 11 25 16 50 Net.
VEROBOARD 01 015 CARBON POTS

5" 259 299 510.?31 Log 50.1 I.In
23p 17p 139. 'incl.'
29p SOp silk SW. 24p, ,111:11
25p 25p 42p.
8p Bp SCREENED WIRE

Vin DIN 12p. 01.1. 10p 4itielc flits
3 Pin 111N Pain 130. Skt. tell 9p. .t,.0 9p, qua..
5 Pin 1.IS Plug 140.. 15p. Sk.. 129. 190
Preet Skeleton pol. (vertical/ I K -13I 5p
Red Pencl Neon 240V. lap
II I' 0,111 0.22. 2-2, 12, 22 89
Mr Wire 14/0070. 5 s 10 yds. 30o

00V, win. ended 5 10r 20P
P1111 button. pu.h to make 11/p
Trar.1irtner 32.0-32 al 1500.5 50p

I \ 4001. flp. 1 N400.... 29, 1N4003. Op. I *V 1.04. 9p
I S914. 69. 7.1005. I5p. 7401-7 11,71:vi. 15p
...N7n.;. 10p. 041.1.14, Up. Ili 10's. 11p. 20p

pp 10p. µi tad 110 I..% Tic ibe crt.n.s
ar, 0111V n Ica taken (nun our evial.,.11. iiich i.
available Ince. Mon.r hack rcluab.
Dept. EE. 61 CHEDDINOTON RD., PITSTONE
LEIGHTON BUZZARD. BEDS.. LU7 9AQ.
Tel.: Cheddinclon 688446 ISTD Code 0296.
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PREMIER 800
STEREO AMPLIFIER

(Am used In
SYSTEM '8001
A truly high quality stereo amplifier -compare the
specification, compare the price. Output. 5 watts per
channel. Frequency response: 30.20,000 Hz - 2 db.
Dietortion 1% Output Impedance 8 ohm. nom. Inputs
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
sockets for Inputs and outputs. Controls: Bar, Treble,
Volume. Balance, Selector. Mono/Stereo switch.
Stereo headphone socket. Attractive Wm line design
black leatherette cabinet with aluminium front panel.
Size 12r 26r 21'.

ONLY 21510 Carr. 60p.
Mk. 11 Version available with Teak Finish Cabinet.
516-R6. Can. b0p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM ''800"
Consists of the Premier 800 Mk II all transistor stereo amplifier (desenbed
left) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylus and mounted in teak finish plinth with cover and two
cloth front loudspeaker systems. Absolute1r complete and supplied ready .o
plug in and play. The 800 Mk II amplifier has an output
of 5 watta per channel with inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket and neadphone socket. Controls: Sam. Treble,
Volume, Balance. Selector. Morn/Stereo
Headphone socket. Power on/
off. Teak finish cabinet with 5 .00
aluminium front panel. Sloe:
121In x 61in x 211n.

SYSTEM "TWO"
ss above but with
slotted front teak
finish loudspeakers
Oarrard SP36 Mk. III
and magnetic cartridge

24500
Carr. 11 75

Carr. 41.75

SYSTEM "THREE"
Thin consist. of KLINGER KC903 stereo amplifier giving 6
watts rine per channel with Ran. Treble. Volume and
Balance Controls. Inputs for Magnetic and Ceramic pickup,
tuner, tape iv and out. Stereo headphone socket. Garrard
SPI5 Mk. IQ in teak finish plinth with cover and fitted
sonotone 9TAHCD diamond stereo cartridge. A pair of
HMF Speakers size 161. x 101' 257.75-
or fitted EMI units complete 11.75
the matching !system.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

(lives the best poe
stole reproduction of
record., radio and
tape at a reasonable
price.
Fitted with all the
controls and (actinic.
you're ever likely to
want, the Paragon
gives you a degree of

soph attention that is usually only found with amplifiers
coating twice its price. It has bads and treble slide con
[rob volume and balance knob., and eight push -buttons.
There, also  standard stereo jack socket on the front
pane plus a ceramic/magnetic cartridge twitch and a
:lulu outlet socket on the back panel.
Spec fication 10 + 10 watt. into 8 ohm.. Power/frequency
remponws: Od13 10 watts Into 8 ohms -3dB 20Hz - 25KHz.
Distortion typically less than 0.25%. Input. for Magnetic
phono (4mV )Ceramic phono (66m V) Radio/Tape (100m V).
High and low filters. Teak finish cabinet. Size: 12)' x
II' x 10r. £32.00 P. a P. 50p.
PREMIER STEREO SYSTEM '69'
Consists of the Premier Paragon Stereo Amplifier.
Garrard ens III In teak fininh plinth with cover and
fitted Goldring G800 stereo magnetic cartridge plus a
pair of Marsden Flail Annex 100 Loudspeaker Systems.
Complete with Free leads and plugs. Lan Carr. &

Ineurann 1L75

VERITAS V-149 MIXER
Battery operated 4 -channel audio miner providing lour
separate Inputs. Size 6 v 3 x 21n. suitable for crystal micro-
phone low Impedance micro-
phone, with transformer.
radio, tape, etc. Mal. input
1 5v. Man. output 2-5v. Gain
6 dB. Standard incl. plug
socket inputs, phopopluge
output. Attractive teak
wood grain finish case.
MONO f..3 STEREO
MODEL roma, 23'47 P.  P. 15p

E.M.I. 13 x8in.
MI -F1 SPEAKERS
Fitted two 211n tweeters and
crossover network. Impedance

or 15 ohm. Handling capa-
city IOW. Brand new.

23'47 P. P. 88P

PREMIER HI-FI OFFERS
Rogers R brook II
Stereo Amplifier teak
Rogers R 'bourne
Stereo Amplifier teak
Metrosound ST2OE
Stereo Amplifier teak
Goldring GL72
less cart--idge

£38.50
£55.00
£25.50
£22.00

Garrard SP25 III with
Goldring G1100 cartridge £'15.00

P. 8 P. flOp extra any of above.

0A/HARD SP25 MN
III SINGLE RECORD
PLAYER FITTED
GOLDRINC1 800 MAG-
NETIC STEREO CAR.
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total list price over 134.

PREMIER PRICE

£17.95
P. &P fl

Garracl AP76 with
G1100, .eady wired to 5 £29.50
pin Din in plinth with
COver P. & P LI

Garrard AP74
less carfridge

G d401
Transcription Unit

P. 8 P. 60p

P. & P. 60p.

G d 2015 *VC with
Stereo Ceramic Cartridge
G d 2025 TIC with
Stereo Ceramic Cartridge
ready wired in teak plinth
with

£1880
£2660

£8.50
£12.45

P & P Al

CARTRIDGE SARGAINst
Goldring G110014 /5.00; G000 55.50; 61100E
19.50; P a P.10p

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STIL3110
PEE -STRETCHED MATERIAL. THE QUALITY II UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to bruk
age, moisture, beat, cold or humidity. High pollithed splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively booed.

TES 460' POLYESTER 179 DT6 61' 1800 POLYESTER 1111
DTI! Ir 600' POLYESTER 57p 116 fir 8400 POLYESTER 51-17
SPA 5' 600' P.V.C. 42p 8P7 7' 1100 P.V.C. Sip
LP6 6' 900' ACETATE 509 LP7 7' HMO ACETATE 78
DT6 6' 1200' POLYESTER 75p DT7 7' 1400 POLYEBTEES1
LP6 61' 1200' ACETATE 75p 11'7 r 3000 POLYESTER 1140

TAPE SPOOLS 5- 5p. 5', 51 . 7' 911.
Poet and Packing 3'14, n .21', Op, 7' 10p (3 reels and over Poet Free).

WELLER "EXPERT" SOLDER HUN.
rSirmlifles soldering
In toe home and Aer

vice dept. Two position
trigger give. Instant
dual heat. 100/140 watt.

240 volt A.C.

E3.95 P. &goPr;

4milieg==
.Litelsold" Soldering Iron. Lightweight
.11,' pencil bit. Ideal !or regular beach
use and around the home. 25 walla.
240 volt A.C. 5160 P. a P. 16p.

METER BARGAIN
MODEL GT800 SIULTIMETER
A precielon nude pocket sized teat
meter. ideally suited for testing elec-
tronic circuits or electronic appliances.
Supplied complete with teat lead and
batteries. RANGES -DC Voltages: 10.
60, 250, 1.000V (1,000 opV(. AC Volt-
age: 10, 50, 250, 1,000V (1,000opV 1.
DC Current: 1m.. 100mA. Realetance:
0.150K ohm.. Decibel: -10 to + 22db
(at AC 10V range) 6847, P. & P. 25p.

HI-FI STEREO
HEADPHONES
Designed to the highse)
possible standard. Fitted
Mo. speaker units with
soft padded ear muffs.
Adjustable headband.

ohms Impedance. Com.
filets, with Eft lead and
stereo Jul. plug.

22'47 2so P.
ROGERS
RAVEN/BROOK
SEMI-PROFESSIONAL
MODEL as liluetratedi
(Lietsts 50).
OUR

RICE LI2JYZIP

AKAI
E5.25MEN

SENHEHMER also
HD414

P. & P. 25p each

LOW NOISE
CASSETTES
in library cases
co (LW 71p) 4Sp
C90 (List 98p) 65p
et20(Lin51 48)115p
P. & P. 10p

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACH 3 for 6 for 10 for

C60 29p alp £146 12.50

C90 40p 11.11 £2.16 13.50

CI20 S2p 11.40 0.76 1440
P. I P. 10p each IS and over 16p)

I of 02,10.W

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 -1 71
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
671

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P M 6.30 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

7" >. 4" LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. for a well-
known h1-11 set
maker. Size: 71n.

41n. Impedance: 8 °tutu. Fluz:
38,000. Has. Free range: 9011. to
12kHz. Power handling: 5W.
Unbeatable. Price: 5180. Free
Outage on this item.
ADD LUXURY TO TOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended length 100cm
Length under Fender 40ct
Cable Length 120cm
complete with Fixing
Bracket and Es 7c plus 5p
Control SwItch..".7 P A P. 401) tin. 5o P.  P.
5. 0. BROWN -DIPLOMAT" MONO/STEREO HEADSET
Finest quality British 111BAC Lights fight licalphonc-
Incorporate ceramic piezo electric t anslucers.
8pee(lictaim,--Prequency--20-17,500 CPS.
Impedance -Predominantly capacit ve. at 00191F0
per earpiece can he regarded as 150K at Ikes.
Weight-3-5oz. 198 grams).
Please include 10p per set P.P. Bargain at LI .50 ,a, ti set

en in in CHILICENT.'
DIGITAL
CLOCK KIT

Ili Rear Nixie Digital Meek
MIS We Supply:
* A complete set of components
* A complete set of easy to

follow Instructions
* Printed circuits made to

make construction as simple
possible

* A cabinet and front panel to
give a professional Mush.

All for the price of the com-
ponents. US 60.+ 50p. P. a P.
Please send S.A.E. for more
Information.

Nieb MINIATURE RELAY
ft volt 70 ohio
Mingle Pole Changeover.
Approx. rdze oo x 1. r

LOW VOLTAGE AMPLIFIER Few only at
6 translator amplifier complete plus 13p P. a P.
with volume control, is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP Input this am-
plifier will work as a record
player, baby alarm. etc
See.

£1.75

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. 15 ohm
U60 plus 38p. P. A P.
E.M.I. 360 set 8 ohm.
1700 plus 98p. P.  P.
MINI LOUDSPEAKERS
2r 157mml Bohm - 606 each
25' 157mtm 40ohm - 150p each
25 157mml 800hnt - 605 each
Please include fip. P.  T. up to 3
Mini.Loudspeakeu

Our iinnLo size Heathkit
catalogue is full of good
things - Stereo Amplifi as-

ers, Tuners and Loud-
speakers, low cost
Testers and Instru-
ments, Electronic
Calculators, Metal
Detectors, Shortwave
Receivers, Intercoms and
even a Battery Charger. You
name it. Heath can supply.

We guarantee that by using the Heathkit
step-by-step construction method you can build
a piece of electronic equipment without needing to
know the first thing about electronics.

Mail the coupon today !
* No deposit terms up to £30
* Heath monthly budget plan
Heath (Gloucester) Limited, Gloucester GL2 6EE.

TRI-VOLT BATTERY ELIXINAIOR
Enables you to work your tranaistor
radio. amplifier. or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require - On, 74e
or 9 robe. This insane all your tran.l.tor power
pack applications can be handled by this one unit.
Approx. sire: 25' z 2I' z 91'. OUR PRICE -
At 76p + 10p. P.  P. Same model suitably wired
for the Philips Cassette - 13 00 + 10p. P.  P.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 2f'
depth.
0x3 -41p 12 x 3-535
8x1 -49p 12 x -111p

x (1 -6.14 12 x 8 -Sip
10 x7 -68p 14x 3-84),
Please send 10p per chards P. a P.
POWER TRANSISTO
HEAT SINKS
Extruded aluminium.

41" m lie.
Approx. size: lie z isjli

A few only at this low
price - 405 each + Op P.  P.

INTEGRATED CIRCUIT SOCKETS
A must for the experi
menter Interested in
1.CA 14 pip Isp each.
16 pin. 16p each.
Please include 5p P. 
P. sockets.

11x 9-94p
16 x 6 -Sep
16 x 10- 1 Sep

TRI-VOLT CAR
CONVERTER
Enables you to work
your Translator Radio,
Amplifier or Cassette etc.
from the 12 volt ear
supply positive or neg.
earth.
This converter supplies
6, 75 or 9 voile and Is
transistor regulated. Aft.
proz.size 25' x 35' X 2'
Very euy to et and a
real money luring device
for 11.50 + 10 . P. a P.

BARGAIN BOARDS

Component.galore
for the

experimenter.
Ex computer
boards with
Resistors.
Capacitors and
useful Transistors.
Now at this unbeatable price.
16p each. 7 Boards II. 10P

P. I P.

EMUS 3 WA AUDIO AMPLIFIER
An Audio Amplifier designed around the
T1A621 Linear IX.:
Supply Voltage .. 9-24V
:speaker 8-16 ohm
Frequency . 50117.-25k H.
Overall 81ze Sin X Sin X fln
Ideal Amplifier for radios record players,
stereo units. etc.
Full technical data and diagrams with each E2.63
module. All guaranteed and a bargain at

FPlease send me a FREE Heathkit catalogue

"ame

Address

MIC=IMHeath (Gloucester) Limited. Department EE 2:73.
L_Gloucester GL2 6EE. Telephone 0452 29451. J

MODULE

Op
P.  P.

WAFER SWITCHES
1 pole 12 war
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way st;
4 pole 3 way
18p each. Plea.* inc.
rip P. a P. Up to S
switches.

.71"

POTENTIOMETERS
All type. 1' and lees diameter.
SINGLES DUAL

OK Log or OK
10K Lin Lim 10K
23K Switch 25K Lau
SOK 51.. 50K Switch

LOOK ...Vali 100K An.%
250K Doaht 250K -'1:"
600K Kan 500K each

IN Switch IN
2" 2413 Oe. 2M

Up to 3 Pot.. Plea., add
Op. P.  P.

14"-EgriVe
RELAYS

range of
Brand new

British made Relay..
Size- II' x 1' xi'
All two changeover- wilt
260V. 1 5A contact. and
unable for fitting on -Im
Veroboard.
Type Volts Current Ohms.
27/A 12v 17M/A 700 n
21/A 12v 28M/A 430 0
12/A 6v 33M/A 1115 0

SO, each.
Please Include 5p P  P-ap to
3 Relay..

YOU MUST HEAR

miniWiSE audiLECT
YOUR

PERSONAL TUTOR

THE

No. 1
HIT

Get PLEASURE from your CAREER
or HOBBY through ORGANISED TUITION

YOUR PERSONAL TUTOR will give you rapid
UNDERSTANDING -the key to SUCCESS

in your own HOME and at your own SPEED

Your FUTURE in RADIO, T.V. or ELECTRONICS
coutd EASILY be much BRIGHTER

FOR DETAILS OF THIS UNIQUE METHOD
just send us your name and address

MINIWISE PRODUCTS
FREEPOST (XE), BLETCHLEY, BUCKS.

(no one will call)

INCLUDE ONLY E1.20 to own a TRIAL LESSON*
on a C90 cassette or L.P. Tape (state which)

I' your money INSTANTLY REFUNDABLE If not 1I0° convinced that this
can be the turning point In your hobby or career.

THE NATURAL WAY TO LEARN
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains al' the input sockets and
output components you previously bought separately. Alsp in the Project 605 pack
are all the inter -connecting leads, cut to length ansi fitted, at each end with plugs
which clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete X wap 5:ereo amplifier together
with a clear well illustrated Instruction Book All you,have to do is to arrange your
modules in the plinth or case of your choice and ten clip them together - the work
of a few minutes.
Your hi -ft system will, as we said, match the finestin thiViorld and you can add to
it at any time to increase power or extend the facilities. iot example a superb stereo
FM Tuner unit is obtainable for only f25. I et

4

It within 3 months of purchasing Project 605 directly hour OCrou art Ilseatished with it. we will refund VOWguarantee
money at once. Each module is guaranteed to work seedy atll shuld a defect arise in normal use we will
service it at once and without any cost to you whatsoever predrill that A R returned to us within 2 years of the
purchase date. There will be a small charge for service thereafter. No Wide for postage by surface mail. Air -mail
charged at cost

Sincifairliaii:onics Ltd.. London Road..
sinlairSt. Ives.Huntingdonshire PE17 4HJ.
. Telephone : St. Ives (04806)4311

Specifications
Output -30 watts music power (10 watts per channel R.M S. into
3t1)
Inputs- Mag P U. - 3mV correct to R I A A. curve 20-25.000
Hz t 1dB Ceramic pick-up - 50mV. Radio - 50 to 150mV

'Aux. adjustable between 3mV. and 3V
Signal to noise ratio - Better than 70d B.
Distortion - better than 0.2% under all conditions
Controls - Press buttons for on -off. P U . radio and aux. Treble
-15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz

Volume Stereo Balance.
Channel matching within ldB.
Front panel -- brushec aluminium with black knobs
Project 605 comprises Stereo 60 preamplcontro.
unit, two Z-30 power amplifiers. PZ- 5 power supply
unit, the unique new Masterlink. leads and instruc-
tions manual complete in one pack Post free £29.95

To SINCLAIR RADIONIGS LTD.. ST. IVES, HUNTINGDONSHIRE PE 1 7 4HJ

Please send Protect 605 post free n Details and list of sic, 

Name

Address

for which I enclose C29 95 cheque /money order/cash
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi -display -£600 per singe column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
FarrIngdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

TRANSISTORS: mint, branded top
grade AD161/162 c.pr., 60p; BC107B,
12p; BCI69C, 10p; 2N2926G, 12p; 2N3702,
10p; 2N3704, 10p. Diodes: GA90, 6p;
IN4002, 5p. Mail order only, UK post-
age 5p. AMATRONIX LTD., 396 Sels-
don Rd., South Croydon, Surrey, CR2
ODE.

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps. instruments
and guitars, etc. TOA and Eagle amps and
accessories. Ratio mica. etc.
COMPONENTS. Resistors, capacitors. plugs.
sockets, cables, audio leads, semiconductors,
valves, very board. etc., for the constructor.
Power packs and car droppers for the
recorder or radio.
S.A.E. for list and enquiries. P.A. list ISp.

11 Smarts Lane. Loughton, Essex
Tel. 01.501 1715 Closed all day Thursday

LOGIC POWER SUPPLY. 6v -1A d.c. power supply
with overload and abort circuit protection, works
from 220V or 240V 60kla a.c. mein. Input, brand
new and tented. Output voltage of 6 OV -0,26V le
Ideal for DTL/TTL integrated circuits. Mounted
on a 6" by I' printed circuit card, the SEA 6010 Is
economically priced at as 00 each, poet free!
EYAIS ELECTRONIC SUPPLIER, 20 Devonshire
Road. Bristol 1160 111J.

EXPRESS COMPONENTS

17 Albert Sq. London EIS 4HA

FUZZTREBLE
Ready built and tested
COMPONENT BOARD
for this E.E.project.

£3.25
£1.50 ( Less T1)

COMPUTER PANELS MIN, diodes. 4-500
post 10o. PANELS WITH SILICON AND GERMI
TRANS. at leeet 50. 5-L1 011 post 15p. UNIT
WITH 4 -LAS POT CORES CAPS Sip post 15p.
ICs 7400 SERIES ON PANEL(S) 10-75p post 10p.
FALLOUTS 5-13p. ORP12 on panel en sculpt.
up cp. WIRE ENDED NEONS 10-45P. 20 -TIP
poet Op. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSORTED COMPONENTS £1.54 cp.

J.W.O. RADIO
71I HAYFIELD ROAD SALFORD II LARCH

MAIL ORDER ONLY

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic Supplies, 7 Regent
Road, Huddersfield HD1 4NR.

HOLIDAYS
HOLIDAY FOR BOYS 14/16 years,
Summer 1973. Tuition and practical
work in electronics (and tape record-
ing), engineering (Karting), and
photography; 11 days in Norfolk -
£17.50. Write for free brochure: Inter -
School Christian Fellowship, c/o 1

Hubbard Road, London, SE27 9PJ.

SITUATIONS VACANT

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct - from 
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 r p.a.
After training, our exclusive ap-
pointments bureau -one of the
world's leaders of its kind -intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

Training Centre
P10, Oxford House

9 -IS, Oxford Street, W.I.
Telephone: 01-734 2874

127. The Piazza. Dept. P10,
Piccadilly Plaza. Manchester I.

Telephone: 061-236 2935

BOOKS

WORLD RADIO TV HANDBOOK 1973,
£2.80. Fortnightly World Radio Bulletin,
0.13 (ask for sample copy). How to
Listen to the World, £1.90. Confidential
Frequency List; stations' QSL policies,
etc., £1.70. P&P 10p per book; de-
liveries first class. David McGarva, Box
114N, Edinburgh EH1 1HP. Giro account
17 412 0001.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066.

WANTED
BACK NOS. E.E. Aug. Sept. Oct. issues
wanted. £1 each given. 'Phone 041 649
1144.

EDUCATIONAL

TECHNICAL TRAINING in Radio. TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House, London, SW8 4UJ.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read Ness
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,

City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics. Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today -FREE!
B.I.E.T. BEET. (CX), Aldermaston Court.

Reading, RG7 4PF
Accredited by the Council for the

4erreditation of Correspo.dener Colic-gr.*

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

MISCELLANEOUS

PSYCHEDELIC
MINI -STROBE

A very POWERFUL. POCKET -SIZED
STROBE -LIGHT that Is SELF-CONTAIN-
ED and you can take anywhere. Go to
parties and really BRAIN -FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
end STOP -MOTION FLASHES. BoMn's
new MINI -STORE kit constitutes a fully
solid-state electronic device which Is
COMPLETE with FUTURISTIC case/
reflector unit, printed -circuit -board, elect-
tronlce, end source -lamp -Ins only extra
Is  battery which you can buy locally. The
whole thing can be easily built In a Lew
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash -rate.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!!
SEND et IN for YOUR MINI -STROBE.

To: Boffin Prolects, 4 Conellfle Road,
Bloneleloh, Ewell, Survey.

RADIO & TELEVISION AERIAL BOOS-
TERS E295p, five television valves 45p.
50p bargain transistor packs, bargain
El resistor and capacitor packs. UHF -
VHF televisions £7.50, carr. t1SOp.
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal for
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where 12V is available.
G d for six months, READY TO
USE at -

12ins 8watt £3.60 post paid
21ins 13watt 24.60 post paid

SALOP ELECTRONICS Callers23 Wyl Cop welcomeShrwlbury, for lists or
Shropshire. Enquiries Large S.A.E.
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THIS MONTHS
BARGAINS

100 sq Ins (min) packs of mixed veroboard only
E1-1Sp. Post/packing free. C.W.O. To -

LAWRENCE ELECTRONICS
5 Rialto Buildings, Salford 7. Tel. 061-773-3953

KITS BUILT
Radio. Hi-Fi, Test Gear, etc.

Also equipment built to published
designs or your specification.

A. Woodrow, 31 Crowland Walk,
Morden, Surrey.

ALUMINIUM BOXES -Copper B
Gold or Grey. Panelled fronts, removable backs'

4" x 3" x 14". 2"-40p, 42p, 44p
e x 4" x I', Ir. Y -41p. 43P. ESP
4" x 1". 1r, 2"-46p. 48p, 50p
4' it 6' a Y. 2r -53p. 56p. S9p

P. & P. 15p. 30 sizes available.

T. H. BARKER and Son.
liaises Paddock, hi Awaits.

Ul eeeee on. Lancs

MUSICAL MIRACLES
KITS to build quality accessories:-
WAA-WAA all parts, electronic 6 mech. E2 OS
FUZZORAMA quality fuzz box E4 75 P6P 20p.
BASS PEDAL 16' and 6' tones 535
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 159 from D.E.W. Lld., 254 Ringwood
Road, Ferndown. Dorset sun IDAR

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE

EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get 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 AMAZ-
ING RANGE -has obvious applications for
SCHOOL PROJECTS. LANGUAGE, LABORA-
TORIES. SCOUT CAMPS. etc.

GET YOURS! SEND ES50 NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD. STONELEIGH, EWELL,
SURREY.

YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS
4W Iskra high stability carbon film -very low noise -sapless construction.
4W Mullard CR25 carbon film -very small body size 7.5 x 2.5mm. 4W 2%
Electrosil TRS. .

Power Values Price
watts Tolerance Range available 1-99 100+

* 5% 4.70-2.2ND E24 I -Op 049
* 10% 3  314C1-10MCI 512 1.0p 0.5Pi 2/1 100-1P1 524 3.Sp 3-1)p
9 IV 10-3.90 E12 1 Op 0.8i2
* 57e 4.70-1M0 512 1.0p 0.11p
4 10% 1n -Ion Eli 6p 5.5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0  5 watt 5% lskra resistors 5 off each value 4.70 to I tin.
512 pack 325 resistors 4240. E24 pack 650 resistors 1.4  70.

POTENTIOMETERS
Carbon track Skil to 2ND, log or linear (log 4W, lin 4W).
Single, 11p. Dual gang I ), 40p Single D.P. switch 249.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 51111. Horizontal or vertical P.C. SOLID TANTALUM
mounting (0 1 matrix). 0 IssF 35V
Sub -mini 0.1W, Sp each. Miniature 0-25W, 6p each. 022µF 35V

0.470 35V
I .00F 35V

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER

Catalogue which contains data sheets for most of the

components listed will be sent free on request
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0 001µF, 3 0015AF, 0 0022AF, 0.0033AF, 0 0047µF, 24p. 0.0068AF, 0.0IAF,
0 OISAF, 0.022µF, 0.033µF, 3p. 0.047µF, 0.068µF, O. I F, 4p. 0 150F, 6p. 0.229F, 74P.
0 33µF, 1 1p. 0.47AF, 13p.
160V: 0 OlisF, 0 OISAF, 0.022µF, 0.033AF, C047µF, 0.068AF, 3p. 0 lisF 34p. 0.15pF,
44p. 0 22AF. Sp. 033µF, 6p. 0.4711F. no. 0 6111uF, Ilp. I OAF, I3p.
MULLARD POLYESTER CAPACITORS C2110 SERIES
2.50V P.C. mounting: 0.01µF, 0.015µF, 0 022µF, 3p. 0 033µF, 0 047µF, 0.068AF
31p0-IAF, 4p.0 15AF. 0 -22µF. 5p. 0 . 33AF, 60. 0  47µF. 0.6111µF, I I p. I  0µF, 13p
1 .5µF, 20p. 2.24F, 14p.

MYLAR FILM CAPACITORS 100,r. CERAMIC DISC CAPACITORS
0 00IAF, 0 002AF. 0 005AF. 0.0/µF, 0 02AF 100pF to 10,000pF, 2p each.
24p. 004µF, 0 OSAF, 0068µF, 0 1µF. 34p.
ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE
REPLACES C426, C487 RANGES
(pF/V) I 0/63, 15/63, 2163, 3.363. 4.7,63. 6.840. IOW, 10/63, 15/16, 15/40.
I5'63, 22,10, 2125, 22'63, 33/6-3, 3340. 47-4, 47/10, 47/25, 47/40, 47/63, 68/63,
68 16. 100/4. 100,10, 100/25, 100/40, 150 6 3, 150/16, 150/25. 220/4, 220/10, 220/16,
330'4, 330110, 470,6.3. Sp each. 68/63, 150/40, 220'25, 330/16, 470/10, 680/6 3,
1000'4 9p. 100'63, 150/61 220,40, 470/25, 680.16, 1000/10, 1500/6 3 11p. 220/63.
470'40, 680/25, 1000/16, 1500/10, 2200/6.3 ISp. 330/63, 680,40, 1000/25, 1500/16,
2200 10, 3300/6-3, 4700,4, 113p.

TRANSISTORS
AC107
AC126
ACI27
AC128
ACI31
AC 132
AC 176
ACI87
AC188
ADI40
AD149
ADI61
ADI62
AF114
AFI IS
AF116
AFI 17
AFII7

15p AFI24
12p AF125
lip AFI26
lip AFI27
11p AFI 39
lip : AFI78
11p AFIBOlip AFI81
22p BC 107
50p j BC108
459 BC109
33p BC U7
369 BC148
lOp BC 149
20p BC 157
10p BC 158
20p I BC 159
38p I BC187

11p
lOp
20p
2.0p
31p
32p
40p
409
flp
Op

139Pp
13p
I3p
14p
149
14p
12p

BDI31
B0132
BD133
BFI IS
8E173
6E177
BFI78
6E179
BF I80
13E181
BF194
8E195
BFI97
BF200
BEYSO
BFYSI
13E1'52
BU105

75p 0C26 459
75p 0C29 509
75p 0C35 50p
lip 0C42 12p
20p i 0C44 12p

0C45 11p
32p 0070 lip
319 0071 11p
329 OC72 lip
32p 0031 12p
ISp 0032D 11p
15p 2N2904 1.0p
15p 2N2926R 9p
31p 2N29260 9p
20p 2N2926Y 9p
2.0p 2N2926G 10p
Wp 2N3054 58p
25p 2N3055 60p

2N3702 13p
2N3703 lip
2N3704 13p
2N3705 12p
2N3706 1 1p
2N3707 12p
2N3708 10p
2N3709 11 p
2N3710 lip
2N37ll Ilp
2N4062 12p
40360 35p
40361 35,a
40362 40p
40408 40p
ZTX302 ISp
ZTXSOO ISp
ZTX502 20P

ZENER DIODES

BEAD CAPACITORS
2.2uF 3SV
4.70F 3SV
680F 25V
IOiuF 25V

22AF I6V
330 10V
47uF 6.3V

100AF 3V

lip

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each
(AF/V)1 10/12, 50/12 100/12, 200/12. 5/25, 10/25, 25/25. 100/25.

VEROBOARD
0 1

31.
2 x 5

lip
24p

3 x 33 24p
31 zi 5 Up

17x 24 75p
17 x 31 100p
17 x S (plain) -
17 x 31 (plain) -
17 x 24 (plain -
21 x 5 (plain) -
2 x 34 (plain) -
Pin insertion tool 52.p
Spot face cutter 41p
Pkt. SO pins 10p

0 -IS
17plIplIp
2.119
57p
711p
61p
60p
42p
lip
II p
51p
414,
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2-5mm insulated
Standard insulated 119 3-5min insulated
Stereo screened 35p 3.5mrn screened
Standard socket ISp 2  Smm socket
Stereo socket IBp 3 -Sinim socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, Spin 180", S pin 240", 6 pin
Plug 12p Socket Bp.
4 way screened cable 15p/metre
6 way screened cable lip/metre

Sp
B p

13p
S p
ap

BATTERY ELIMINATOR 1150
9V mains power supply. Same size as PP9 battery.

400mW 5% 3-3V to 30V. 15p. I AA709 40p AA741 45p 14 and 16 pin 1600AF 64V 74p
AA710 45p AA748 45p

LINEAR IC's (DILL DIL SOCKET LARGE (CAN) ELECTROLYTICS

16p 2500AF 40V 74p

DIODES
RECTIFIER
BYI27
BZY10
BZYI3
IN4001
1N4004
I N4007

1250V
800V
200V

SOV
400V

1000V

IA
6A
6A
IA
IA
IA

lip
259
2.0p
7p
Up
Ilp

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BAI 14

7p
SP
Sp
7p
5p
Bp

BRUSHED ALUMINIUM PANELS
I3in x 6in-25p; 12in a 2fin- 10p; 9in x 2in-7p.

SLIDER POTENTIOMETERS
56mm x 9mm x 16rrim, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 609.
KNOB FOR ABOVE 11p.
FRONT PANEL 65p
18 Gauge panel 12' x 4' with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

TAPES &
THERMISTORS
VA1055S 15p
VAI0665
VAI077
R53
C90
CI20

1Sp
15p

[I.35
65p
65p

2500AF SOV 56p
25000-F 64V 40p
2800µF 100V L3.00

3200AF
4500AF
4500AF
S000µF

I6V 50p
16V SOP
25V LI 48
SOV L1.10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.0IuF lip 0.047µF 13p 0.22AF
0.022AF lip 0.1AF 16p 0.47AF

20p
21p

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI L100
The GDI is the World's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gates such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

POLYSTYRENE CAPACITORS
160V 24% 10pF to 1,000pF E12 Series
values. 4p each

PRINTED BOARD MARKER 97p
Draw the planned circuit on to a copper
laminate board with the P.C. Pen, allow
to dry and immerse the board in the
etchant. On removal the circuit remains
in high relief.
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BSR LATEST SUPERSLIM
STEREO AND MONO
Plays 111". 10' or r records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 month.'
guarantee. AC 200450,
Si.. 181 x Ilith.
Above motor board IINn.
below motor board 211n.
with STEREO and MONO XTAL
MONO -COMPATIBLE
Play. all records

E875 Poet 269.

E7.75 Port tSp.

BSR JUNIOR
Heavy duty 4 -speed motor with separate
Pick-up arm Enid LP/78 g' A.cn Poet
turnover mono cartridge. -" '""' 25p.

E M I WC)°PER AND TWEETER KIT
Available separately
Woofer 84 26 Tweeter SI 90
Comprising a fine example of a Woofer
161 x flein. with  massive Ceramic
Magnet, Noe. Oanu 18,000 linee
Aluminium Cons centre to Improve
middle and top response. Also the E.M.1.
Tweeter Silo. square has a .secial light-
weight paper cons and magnet line
10.000 linos. Croasover condenser and
full instruction. Impelled.
Impedance Standard 8 ohms
Maximum Power .. 12 watts
Useful Response . U to 18.000 cos
Base R.eonance 46 spa
SUITABLE ENCLOSURE 20 a 13 x 9In, E9 POST 25

MODERN DESIGN TEAK WOOD FIRM

E5.75
Poet tiro

SPECIAL OFFER
SMITH'S CLOCKWORK 16 AMP
TIME SWITCH
Single pole two -war.
Maker. last hat price 14 60.
Brand new and fully guaranteed.
Surface mounting with Axing screws.
Will replace existing wall switch to give light for return
borne. , automatic anti burglar lights, etc. Variable
knob. Turn on or ofl at loll or intermediate netting.
Two type. available 0 to 60 minute. or 0 to 6 boors.
OUR PRICE II 50. P & P 15p or Ai pair. Pat Free.
(Please state type when ordering,.

WEYRAD PSG -TRANSISTOR COILS
RA2W Ferrite Aerial.. 721I
Oec. PSO/1AC Up Driver Iran.. LPN% 68
I.F. P60/8CC 470 his Up Printed Circuit, PGAI 68
Srd IF. P60/300 ithp J.B. Toning Gang ... 68
P51/1 or P61/111 86p Warred Booklet 10p
P60/8V iep OPTI 68

Mallard Ferrite Rod 8 x Ise. SOD. 6 a Its.
VOLUME CONTROLS nob. Coax 4p. yd.
Long spindle.. Midget Ns. BRITISH AERIALITE
li K. ohms to 2 Meg. LOO or AKRAXIAL-AIR SPACED
LIN. 16p. D.P. Up. 40 yd. 2140; 60 yd. SS1
S TEREO L/S 66p. D.P. 75p. FRINGE LOW LOU
Edge 6%. S.P . Transinor 259 Ideal 626 and colour. Ise PPL

8in & 10in ELAC
HI-FI SPEAKERS
Dual cone pluticheed roll
surround. Large ceramic
magnet. 60-10.000 cp.
Bus tonna.. 65 cp.
Bohm coil
8in. 10 watt
101n. 12 watt 23.75.0. power.

E.M.I. 13+ 8in.
SPEAKER SALE!
With loin tweeters
and crossover, 10 watt £3.95
E late 8 or 8 or 16 ohm.
(As Illsetrete4) Poet UP
With nand tweeter cone and ceramic
magnet, 10 want
Sam res. 46-60 clia.
Flux 10,000 gauss.
State I or0 or 16 ohm. Pon 25p

TEAK CABINET LS IV

E2.25

le 10 gin

BRITISH MADE STEREO
MULTIPLEX DECODER
Brand New. 7 trannstors pl. integrated
circuit. Fibre elan printed circuit board.
Size 24 . 61 fin. Pre -aligned. Com-
plete with stereo beacon indicator. 12V
d.c. operation. 400mV output for 100pat
input. Poll instruction. lot any FM Tuner.
Some technical experience
amential.

Li inch DIAMETER WAVE -CHANGE SWITCHES Nip.
O p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 25p each.
1 p. 12-wa. or 4 p. B -way. or 4 p. 3 -way 26p.
TOOOLE{WITCHES, sp. 14p; die. 18p; dp. dt. 211p.

HI.FI STOCKISTS RETURN OF POST DESPATCH

WHARFEDALE SUPER
10" HI-FI SPEAKER
16 watt 4 to 8 ohm. Response 20 c/i
to 111 Ke/s. Bass resonance Et opt.
Massive Ceramic Magnet. Deep fabric
co. surround. Cut alloy frame. Weight
6 lbs. (Value 210 50.1
OUR PRICE ES.SO

THE FAMOUS WHARFEDALE SOUND I
R.C.S. STABILISED POWER PACK KITS

All part. and instruction. with Ether Diode, Printed Circuit.
Bridge Rectifiers and Double Wound Maine Transformer
input 200/240v. AC. Output voltages available 11 or 9 or
12 or 16 or 18 or 20,. DC at 100mA or len.
PLEASE STATE VOLTAGE REQUIRED. a POST
Detail. S.A.E. Size 81 . 11 x 11 in.

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tan, P.U.. Guitar. Can be used with
Battery 9-111v. or H.T. line 200-1100v. D.C. operation
Size 11' . 11' . 2'. Response 25 eat to 66 KO. Bilk gain
For um with valve or tranditor equipment. 90 Poe
loll Instruction. supplied. Detail.

GARRARD DECCA DISCO DECK

218'50 Po.t
25p

Single play Stereo
Mono Denim
tranocription
head and arm. 0
Four speed.. /

101in. turntable.
Anti-rnmble filter.
Btu compensation.
Laboratory motor.

METAL PLINTH & PLASTIC COVER
Cut out for most Gthrrard or....N.M. will play with
cover In position. £4.50
19.{  144  7{1n.
Covered In black leatherette.POST 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH -AT SAME PRICE

MAINS TRANSFORMERS ALL POST
116p each

260-0-260 80 mA. 6 8v. 4 amp Ill 60
850-0-250 60 mA. 6 iv. 8 5a. 6 ilv. la or 6.. U. St 60
850-0-860 80 mA. 6 Elv. 8 5.. 6 P. Ia. or 6v. U. U 00
300-0-200v. 120mA., 6 11.. 4a. C.T.; 6 8v. lith nu
MINIATURE 200.. 200mA., 6 IN. la. 21  Si - Sin. 760
MIDGET 220, 45 mA., 6 ith. U. Of x 21  En. 900
HEATER TRANS. 6 iv. 3 a. Op
GENERAL PURPOSE LOW VOLTAGE. Tapped Output.
at 2 amp. 2, 4, 6. 6, 8, 9, 10, 10 15, 19, 24 and 80.. it 26
I amp., 6, 8, 10. 18, 16, 18. 20. 24, 80. 26, 40, 48, 60, 12 S5
tamp. 11. 0, 10, 12, 16, 18, 20, 24, 80, 36, 40, 48, 60.83 26
6 amp. 2, 11. 10. 18. 16. 18. 20, 24, 30, 116, 40, 48. 60. 18 76
3 amp. 6, 5 and 18,. 1100; Ditto 6 amp. 2120.
8 amp. 8.6, 8.10,16 and 15-0-6.. 1180; Ditto 6 amp. 2160.
AUTO TRANSFORMERS 116v. to 1110, or 530,. to 1111..
160, SS U; 600w. *625:760w. 110; 100, 214.
CHARGER TRANSFORMERS. Input 200150v.
for 8 or 12v., 11 amp., 21 60; 2 amp 1180; 4 amp. 0260.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12e. outputs, 11 amp. 40p; 8 amp. 66p; 4 amp. no
BATTERY CHARGERS. 11A 82; 8A &I; 4A 14.
LUCAS 2D111500 Full war" Bridge 70V 6 amp Nip.
FACTORY ACT! MAINS ISOLATING TRANSFORMER.
Primary 0-110-240,. Secondary 0-240M. 8 amps. 720 watts.
Insulated terminal.. Varnish impregnated. Fully enclosed
in stee! can with fixing feet. Famous make. (Value 21.91.

OUR SPECIAL PRICE EIO Carriage 60p.
Can be used as 800 watt Ann Transformer 840 - 1107.

RADIO COMPONENT

NEW TUBULAR ELECTROLYTICS CAN TYPES
2 3500 14p 250/26V .. 149 60+ 60/860V 36
4 350V 14p 500/116V .. 109160* 100/360V 613te

8 460V 14p 100/26V .. Up 61+1111/260V 181:i
16 450V 15p 100/60V . 47,1814-1111/450V 83p
39 460V kOp 8  8/4150V 16p 360+6018250 60p
25 2.5V 10p 8  18/460V 20p 32  82  82 860V 480
50 50V 10p 16 -16/460V 25p 100 Si)  60 8600481
100 260 10p 32.82/860V UP
LOW VOLTAGE ELECTROLYTICS
1 2. 4, 5, 8, 16. 26. 80, 60. 100, 200m7. 160. 101)
600m1. 12V. 115p; 26V. 20p; SOY. SOp.
1000m1". 120. 17p; 650. 85p; UV. 47p: 100V. 70p.
2000mP. IV. 26p; 250. 42p; 60V. 57p.
2600m1. 60V. 62p; 3000mIt. UV. 47p; 60V. 669.
6000mF. 6V. Up; 180. 42p: UV. 76p; 36V. Up; 60V. 96p
CERAMIC 191 to 0 01mIr, 4p. Silver Mica 8 to 5000pt 4p.
PAPER 860V-01 Op, 0 5 18p; lmF 16p; Pmt 100V 15p.
500V-0 001 to 0 00 4p; 0 1 6p; 026 8p: 0 47 26p.
SILVER MICA. Close tolerance 1°. 2 2-500pr 8p; 600-2 200
pP 10p; 2.700-6.6000F top; 6.8000-0 01, mid 30p; each.
TWIN OANO. "0-0" 208pr  176pP,115p; Slow motion drive
865 . 865 with 25+ 25pr. 60p; 500pr standard 45p; Single
dent MOO, 76p; small 8 -gang 500pP, 8180.
SHORT WAVE, SINGLE. lOpP 80p; 260 660; 500 65p.
NEON PANEL INDICATORS 200V AC; DC Amber 20p.
RESISTORS, 1 w., 4 w., 1 w.. 1p; 2 w. Op 10 ohm. to 10 meg
HIGH STABILITY. 1 w. 8°., 10 ohms to 1 meg., 10p.
Ditto 15% Preferred value. 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 6 watt, 10 watt, 15 watt
10 ohms to 100K, 10p each ; 0 6 ohm to 8 2 ohms, 109.
TAPE OSCILLATOR COIL, Valve type, 86p.

Push -Pull Ready built, with volume control. 9.. £4.50

ALL MODELS "BAKER SPEAKERS" IN STOCK
HI -F1 Enclosure Manual containing BO plans Suit.,

crossover data and cubic table.. 42p. Post Fre..

BAKER
timip7..: la
' ''.411 I. .' '

. se .

'1111k

1 2in. MAJOR £9
80-14,600 c.p.e.. 121n.
double cone, woofer and
tweeter cone together

, with a BAYER commie
magnet assemble haviog
a IIoa density of 14.000
non and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p... Rated
60 watts. Voles coils
$ or S or 15 ohms. Post hoe
Modals kit, 80-17.000 e.t.a,
with tweeter, crossover.
battle and L11.50theft action..

BAIZE
'Group 211"Group

15 inch 18
25 watt ..
8 or 8 or 16 ohm

"BIG - SOUND" SPEAKERS
35' I 'Group 50'

12 luck /1:1 I la inn ,f10
U watt 1 60 watt ....

liar 8 or 16 ohm ' 8 or 16 ohm
TEAK 111-F1 SPEAKER CABINETS.
For 12in. or 101n. dia. speaker 20 .18 . tin. 89. Post 15p
For 18  Sin. or Sin. .peakin 16 .10 . No. IS. Post 159
For 10  Sin. or Olo. menet 16 . 8. tin. 24. Post Up
LOUDSPEAKER CABINET WADDING 18in. wide, 169 ft

GOODMANS (si In. HI-FI WOOFER £4
II ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Prequ.ney
moons 80.16,000 Id...Ideal P.A. Columns.
Hi-FI Enna.. System., etc.
01n. STANDARD CONE, 12w. 24 60.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the hither freqounee
and a smooth extension of total Tenons.
from 1,000 cp. to 18,000 cu. Sias 01
St x tin. deep. Rating 10 watts. 3 ohm
or lb ohm models. LI Ain

Post 10,

SPEAKER COVERING MATERIALS. Samna' Lane S.A.E.
Horn Tension 2-16U/s, 10W 8 ohm or 115 ohm 61.110.
De Luxe Horn Tweeters 2-111 /this. IOW. 13 ohm W.
TWO-WAY 8000cps CROSSOVERS 8 or 8 or lb ohm 969.
LOUDSPEAKERS P.M. 8 OHMS. 7 x 41n. 26; 611n. 61.60;
8 / No. 11 60; x Selo. 905 flin. SI 75; 10 flin. 2190.
SPECIAL OFFER! SO ohm Olin.; Slin.: 88 ohm, Ea; Sta.
26 ohm, Silo. dia.; Sin. dia.:6 lin.; / 1 EACH
18 ohm. dia.; 8 x 41n.; 7 x 4th.;(1 . Sin. n'a ' TYPE
8 ohm. Nth., Sin. dla. i6 x 41n. 8 ohm. 11.601
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
810. diameter 4 watt; 10ln. 6 watt; 12in. 8 watt 8 or 6 or
It ohm model. 62.110 each. Post 16p.
VALVE OUTPUT TRANS. Up; MIKE TRANS. 60:1 UP.
6 WATT MULTI -RATIO, S. 8 and 16 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 Inuits stench and
mule. Mixing facilities.
Response 10-60,000 cp.. Match..
all loud.wabn. A.C. 200/280V.
Separate Treble and Bass Control..
Guaranteed. Details S.A.E.

£4 Post
Free

BARGAIN AM TUNER. Medlom Wave. E4.95Translator Superbet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add munical highlights and sound effect. to recordings.
Will mix Microphone, r.corde. tape and tuner 13,95
with severste controls into Ingle output. 9 volt.
STEREO VERSION OP ABOVE 1596

BARGAIN PM TUNER U-108 Mess Six Translator. 9 volt
Printed Circuit. Calibrated slide dial toning.
Walnut Cabinet. Si,. 7 x 6 Oinch E14.8S
BARGAIN FM TUNER as above lass cabinet E9.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE Ifip
OUTLET BOXES, SURFACE OR PLUSH 250.
BALANCED TWIN RIBBON FEEDER 800 ohm., Op yard.
JACK SOCKET Std. open -circuit 14p, closed circuit top;
Chrome Lead Socket Up. Phono Plugs 6p. Phono Rocket 5p.
JACK PLUG/ Std. Chrome 15p: 3 5mm Chrome 129. DIN
SOCKETS Chassis 8 -pin 10p; 6 -pin 10p. DIN SOCKETS Lead
6 -pin 189; 5 -pin Up. DIN PLUGS 0 -pin 1St; 6 -Din 259.
VALVE HOLDERS, Op; CERAMIC 8p; CANS bp.

4 E.M.I. TAPE MOTORS Post 15p.
120v. or 240.. AC. 1,200 r.p.m. 4 pole
136mA. Spindle 0 187 . 0 thin 11,25
Site 31 x 21 . kilo. iiihmtrated) ....
E.M.I. GRAM MOTORS

120v. or 240v. A.C. 1,200 ram. 2 pole
70mA. Spindle I . A10. Sae 75p21 x 21 x 2Iin. Poet 15p

MINIMUM POST AND PACKING ISp CUSTOMERS FREE CAR PARK CALLERS WELCOME

SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
0

A on
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for 51W/LW'. Retractable, chrome violet! 7 se lion Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output
using 1300mw Transistors. Car Aerial and Tape Reeonl Sockets. 10 Transistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section.
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive
Case in black with silver blocking. Size 9" x 7" x 4". Easy to follow Instructions and
diagrams. Parts price list and easy build plane 30p (FREE with parts). Earpiece with plug
and switched steiket for privets listening 90p extra.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW I, MW2, LW, fiWI, SW2,
8W3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
600mW transistors. Car aerial and Tape record socket..
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case In rich chestnut shade with
gob! blocking. Sire 9 x 7 x din. approx. Easy to
follow Instructions and diagram.. Parts Price List
and Easy Build Plana Ebp (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p ell ra.

Total building cost
2698 P. P. a(Overseas P. & I' ill Ins. 46p.

tilessesteewlissaewlesiessiNolewersestossossoseasseswesas-wwwessiteseesesses.

POCKET

FIVE
S Tunable Waveband.:
MW, LW. Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg. etc.
7 stages -6 transistor. and 2 diodes.
supersen.itive ferrite rod aerial. One
tone moving coil speaker. Attractive black and gold
case. lilre bt x If x 3f in. Easy build plan. and
parts price list 10p (ER EE with parts

Total building costs £229 r(Overseas P. & P. 63p) Ins.23p

11, ere, as P. 0: P. t

ROAMER

SEVEN

MK IV

Tunable Wave-
bands: M W 1.
LW, SW I, SW2,
tiVV3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for SW. Socket for Car Aerial.
l'owerful push-pull output. 7 transistors and 2 diodes.
fine tone moving coil speaker. Alr spaced ganged
tuning condenser. Volume/on/oft, tuning and wave
change controls. Attractive case with carrying handle
Size 9 x 7 o din. approx. Easy to follow instructions
and diagrams. Parts price list and easy build plans
9.4 (FREE with parts).
Earpiece with plug and switched socket for private
listioting 80p extra.

Total building costs 25.98 P. P aithersees 1'. .t P. LI) Ina 45p.

Total building cost

113.50
P. P. & Ins. Cifip

(Overseas P. & P. Ell

411.410.41,11,11,111. 410.40^41.41. 411.-4111.40.41.4111..

TRANSONA

FIVE

5 TRANSISTORS

AND 2 CIODES

3 Tunable Waveband.: MN% , I.iV and Trawler Band.
7 stage transistors and ,liodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving ooll speaker. Attractive case with red speaker
grille. Size 84 x If x If In. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs 12.50 P. P. a(Overseas P & I'.63p) Ins. 24p

NEW! "EDU-KIT fl

BUILD RADIOS. AMPLIFIERS. ETC..
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Pine Tone Moving Coil Speaker: Terminal

Strip: Ferrite Rod Aerial: 3 Plugs and Sockets:
Battery Clip.: 4 Tag Boards: Balanced Armature

Unit: 10 Translators: 4 Diode,: Resistors'
('apacitoru: Three f" lit..dos. Units once

instructed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal for Schools, Educational
Authorities and all those interested III
ratio construction.
Parts price list and ea.) build plans Up
(FREE with ports).

V.P.
Case and Plans 25.50 Inc 32p
All parts including

FULL AFTER
SALES
SERVICE 4

Callers side entranc "Lavelle" Shop
 Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

ROAMER

SIX
6 Tunable Wave-
bands: MW, LW,
SW1, SW2, SW3
Trawler,bandplus
an extra Medium
wevebnd for
easier tuning
of Luxembourg
etc Sensitive fer-
rite rod aerial and
telescopic serial
for Short Waves.
Sin. Speaker.
stages -8 transistors and 2 diode,. Attractive black
case with red grille, dial and black knobs with polished
metal inserts Mae 9 x 6t x 2i in. approx. F.asy build
plea. and parts price list 262, (FREE with parts).

Total building costs
(Orem,' & P. ill 23.98 P. P. aIns. 30p

TRANS

EIGHT

8 TRANSISTORS

and 3 DIOCES

6 Tunable Wave-
bands: MW, LW,
8WI, SW2. 8W3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Waves. Sin. Speaker. 8 Improved
type translators plus 3 diodes. Attractive care In
black with red grille, dial and black knobs with polished
metal insert.. Size 9 x fif x 21in. approx. Push pull
output. Battery economiser:switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans SOp (FREE with parts).

Total building costs 24.48(Oversee. P. & P. ill P P. aIns. 32p

61a HIGH ST., BEDFORD, MK40 ISA. Tel. 0234 52367

I enclose £ please send items marked.
ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

'Address

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

L
(Dept. E.E.16.)
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U. K's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

404 406 ELECTRONIC COMPONENTS & EQUIPMENT 01 402 8381
354 356 HIGH FIDELITY & TAPE EQUIPMENT 0140? 5854/4736

OpEN1 303 BARGAIN STORE SPECIAL OFFERS
309 PA DISCO LIGHTING HIGH POWER SOUND 01 723 5963

All Mail to 303. Edgware Rd London W2 1 BW
ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF

041M
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TE°TEXAN
20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
* FREE TEAK CABINET

4r,
FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/ o switch. Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic.. Tape, Tape -head, etc
(Parts list Ref. 20 on request).
Constructional details Ref. No. 21 30p

SPECIAL
KIT PRICE

(As featured in "Practical Wireless"
May to August 1972)

* SLIM
DESIGN WITH

P & P SILVER TRIM
Overall chassis size45p 14)" x 6" x 2" high

COMPLETE WITH FREE TEAK CABINET
Designer iitiproved kits distributed by Henrys!

£21350

LOW COST HI-FI SPEAKERS
E.M.I. Size 13)" 8)". Large Ceramic Magnet.
TYPE ISO 6 watt, 3, 8 or 15

ohms 0 10. Post 22p.
TYPE ISO TC Twin cone ver-

sion 0 75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. L7 85. Post 25p.

TYPE 330 20 watt with tweeter
and crossover. 8 and IS ohms.
L7 70: Post 36p.

POLISHED CABINETS 150, 150TC 450 L460. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled ISO T C) per pair (16 SO. Post 70p
SERIES 8 (Assembled 450) per pair 118 SFS. Post 70p

11111
O.@

ML -3 MW/LW
TUNER to BUILD
Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall

size 7" x 21" x r. TOTAL COST TO BUILD
L4.85, Post ISp. All sold separately. Leaflet No. 6
"BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning. 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD (7-98,

PP. 320. (Battery 22p). All parts sold separately -Leaflet No. 2

CATALOGUE
Fully detailed and illus.

d covering every
aspect of Electronics -
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 55r Paid

(40p FOR CALLERS)

PLUS! FIVE lop
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept.E E ) 3 ALBEMARLE
WAY, LONDON. E.C.I.-
for catalogue by post only.
All other mail and callers
to "303" see above.

TEST EQUIPMENT lust a selection!
SE250B Pocket Pencil Signal Injector LI -90
SE500 Pocket Pencil Signal Tracer 0 -SO
THL33D Robust 2/CiVolt £4.55 with case 95
TEI5 Grid Dip Meter 440 KHz-280 rnHz LI3 45
500 30 K/V Multimeter ESI 25

With leather case LIO SO
200H 20K/V Multimeter L4 20. With case L4 95
AF105 50K/V Multimeter L8 50. With case (9 SO
U4341 AC/DC Multimeter with transistor tester with steel

case (10 SO
TE2OD RF Generator 120KHz-500MHz LIS 95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz C17 50. Carr. 35p
CI -5 3* Pulse Scope 10Hz-10mHz L39.00. Carr. 50p
7E65 Valve Voltmeter 28 ranges 07 SO. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting
UK's L Range -Write f$04

e
6.._

t561 a 1SPphone or call in. Details and
demo ions on request.
DJ301 3 Channel sound to light unit. 3KW. 0975
DJ4OL 3 channel Mic (built-in) to light., 3kW. 1.38.75
DJ70S 70 watt Disco amp/mixer. L49 95
DISCOAMP 100 watt amp/mixer, (66 50
DJ105S 30 watt Disco ampimixer, L32 73
Anti -Feedback Quality Mic., L11 -SO
D J500 50 watt PA Amplifier L4400
GROUP 300 ISO watt rms "Group" Valve Amplifier 18600
FIBRE OPTICS LIGHTING. - MICS. EFFECTL. PROJECTORS.
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock List Ref. No. 18
 PORTABLE DISCOS - D'ETAILS ON REQUEST
111 CREDIT TERMS FOR CALLERS
B UILD THIS VHF FM TUNER
S TRANSISTORS 300 kc/s BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
g ives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL L6 97, p.p. 20p. Decoder Kit 1.597.
Tuning meter unit LI.75
Mains unit (optional) Model PS900 0.47. Post 20p
Mains unit for Tuner and Decoder P56/12 0 15. Post 200

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 0.57; Z50 14.37
STEREO 60 PZ5 097

L7 97; PZ8 14 77

Transformer for PZ8 095

IC12 LI 80; QI6's 05 pr.
Stereo FM Tuner 116 95
Active Filter Unit L4.45

PZ6 L6 37;

Post etc. 20p per item

PACKAGE DEALS
Post 25p

2xZ30, Stereo 60, PZ5 LIS 95
2)(230, Stereo 60, PZ6 418 00
2,a50, Stereo 60, PZ8 00 2S
Transformer for PZ8 L1 95
PROJEC- 605 KIT 09 95

RECORD DECKS
CHASSIS (POST 50p)
SP25 3(10 2S HT70 (14 .S0
MP60 00.95 MP610 (12 95
AP76 L17.95 GL75 L28.30
PLINTH COVERS

(State Model)
SP25 MP60 610 0 10 post 40p
AP76 I4 50 post 40p
CART PLINTH COVER

(Post 70o)
(HL) MP60 G800H PC L18.50
MP6I0 SC5MD TPD2 PC

LI6 95
AP76.M756SM PC L32 50
AP96/M756SM PC 09 9S
(hL) AP76 G800. PC L28.95
(HL) SP25 G800H/PC 08 95
HT70:G800 TPDI/PC 0.4.50
(HL) 2025,9TAHCD PC

L13-95
MP60iSCSMDiPC L17.25
(HL) GL75/G800E'PC L41'95
(HL) GL75/G800 PC 0895

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
LS 90 per pair. Post 113p
MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance 0.00
'18' Med. Impedance 0.00
'36' Med.-Low Imp. 0 SO
Erase Heads for above 7Sp
'63' 2 track mono -

Hi Imp. LI .75
'43' Erase Head for above 7Sp
POWER INTEGRATED

CIRCUITS
Plessey SL4030-3 watt with
8 page data, layouts and
circuits II 'SO. P.C. Board
60p. Heat Sink 14p.
Sinclair 1C12-6 watt with
data and circuits LI .80.
TH9013P-20 watt Power
Amp Module 14.57.
TH9014P-IC Preamp LI .50.
Data Circuits for above
No. 42 10p
7 SEG & NIXIE TUBES

(Post 15p per I to 6)
XN3, XNI3, GN6 0-9 side
view with data, 559.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
30I5F 7 seg 12 each. 17 per
4 with data.
12 and 24 hour clock circuits
Ref, No. 31 ISp.
Miniature Amplifier
5 istor. 300mW o/p.
Fitted volume and sensitivity
control, 9 volt operated.
LI .73 each PP 150.
Quality Slider Controls
60rrins stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K. 2.50K,
500K.
I meg, Log and Lin. 40p each,
10K, 25K, 50K. 100K, 250K.
Log and Lin . 60p each.

Hi-Fi & Tape Equipment
Acknowledged
as U.K.'s.

Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE
16 page lists
(Ref. N. 17)

MORE OF EVERYTHING AT LOW PR CES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there!
Prices subject to change without notice E. L O.E.

Transistors -IC's-SC..5 -
Rectifiers - Triacs, etc.
LATEST BROCHURE Ref.
No. 36 on request, or see
our earlier page

309 354 356 404 406 Open 6 days a week 9am 6pm (303 closed Thurs.) All Stores open all day Saturday

et

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H




