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RELAYS 
Wireless World JANUARY, 196S 

ex stock in 7 days 
;; C.S.A- APPROVED IN CANADA AND GREAT BRITAIN 

'MK 

* 3 pole 7.5 amp 

* 5 million ops. min. 

* 12,4 each per 1000 

Single pole 9,7 each 

per 1000 

'MM Contactor 

* 2 pole 15 amps 

* 5 million operations minimum 

* 17,8 each per 1000 

MHP Plug-in relay 

* 4 pole, 1 amp 

* 100 million 
operations 

13f- 
each 
per 1000 

SOLDER TERMS 

2 poi* 8'- each per 1000 

1051 

* Snap action m:croswitch relay 

* 7.5 amp. 1 million operations 
Also available in plug -in 
version 

* 75 each per 1000 

* 2 pole 5 amp 

* 5 million ops. min. 

* 14,8 each per 1000 

'MKP Plug -in relay 'MK103 

* Single pole 3 amp 
* 1 million operations 

minimum 

* 5f11 each per 1000 

MK403P NEW Plug -in relay 

j * 4 pole 3 amp 
* 5 million 

operations minimum 

* 29f each per 1000 

SOLDER TERMS 

* 21,9 each per 1000 

RELAYS 
P.O. 3000 RELAY 

* Manufactured to full 
G.P.O. specification, 
also to 
Industrial Standards 

* Contacts up to 30 amp 

P33 
PLUG -IN RELAY 

* Plug -in version 
to 8P0 3000 relay. 
made to measure 
for Industrial 
Applications 

* Contact ratings up 
to 10A/750V 

* Positive -lock 
retaining clip 

* 30 million 
operations minimum 

made to measure 
APPROVALS: C.E.G.B. No. 131 & 92 B.R. 
POST OFFICE KRL U. K.A.E.A. 

P.O. 600 RELAY 

* Compact version of 
BPO 3000 relay 

* Contacts up to 10A 

* Sensitivities 
down to 30mW 

* Up to 18 contact 
springs 

COMPONENT BOARD 
P304 

CONTACTOR 
K700 RELAY 

* High -current, high 
voltage 3000 -type 
relay 

* Contact up to 
30A240V a.c. 

* Sensitivities down 
to 45mW 

* PTFE armature 
bar /lifting rods 

* Plug -in component 
board unit for low 
cost, easy 
chassis fabrication 

* 15f each per 500 

FROM STOCK 

KEYSWITCH RELAYS KEYSWITCH RELAYS LIMITED 
120,132 Cricklewood Lane London NW2 Tel : 01-452 3344 
Telex: 262754 
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Why 
When it gives you (a) ±0.3% accuracy, (b) (c) 100% solid state, 
(d) (e) (f) semiconductor characteristics data, (g) valve character- 
istics data, or (h) digital L/C /R measurements. 

WIRELESS WORLD 

is an Avo meter not an Avometer? 

PRECISION AVOMETER Measures d.c a voltage (1.5 -1500V scales, t 0.3% fs.d.) 
d.c. current (1.5mA -15A scales, ±0.5% 
f.s.d.), a.c. voltage (3V -1500V scales 
±0.75 %, fa.d.), a.c. (3mA -15A 
±0.75% f.s.d.). 'meets B.S.S 89/1954 for 
precision -grade instruments. 

.Y OI 

L MULTIMETER H 110 Battery-operated 
U fully -transistorised, measures a.cld.c, 
voltage (100mV -1000V scales, '.4°./ ±3°: 

a.c. /d.c. current (111A -3A scales, 
á 4 % /r3% f.s.d.), resistance (2kO -20MO 
scales), power ( -20 to , 60db, 9 scales). r.f. 
voltage (300mV -IOV scales, up to 250MHz 
with external probe available separately). 

MULTIMETER CI'471A Battery -oper- c atad. fully -transistorised, sensitivity 
100MÇUV,m .c /d c. voltage (12mV- 
1200V scales, ±3/ ±2% f.s.d.), s.c. /d.c. 
current (I2mA -1.2A scales, 4 3°á/ +2 %f.s.d.), 
resistance (120 -120Mí) scales, _ 3 °., m.s.d.), 
h.Llv.h.Lln.h.f. voltage with multiplier (4V- 
400V scales up to 50MHz; 40mV -4V up to 
1000MHz). 

SIM: O - r s 
'VW. 

a 

t: r 
el IN- CIRCUIT TRANSISTOR TESTER 
L1 TT184 Direct -reading, easy to operate. 
accurate measurements under static and 
dynamic conditions. CoUector voltage: con- 
tinuously variable, 0 -10V. Collector cur- 
rent: continuously variable 0 -1 OmA, 20mA, 
SOmA. Measures beta (150 -300 scales, 
±5 %) and leakage cu (300nÁ -1mÁ 
scales). 

_-e 
ti) ao 

i 

0 
a)gfo 

TRANSISTOR & DIODDE TESTER 
e TT5S7 Measures both transistor and 
diode characteristics. Collector voltage: 
continuously variable 0 -12V, stabilised. 
Collector current: IDA -1A. Base current: 
0.1 pA -50mA. Measures hfe (50 -1500 scales, 
±3 °A leakage current (50mA -1.5A seals), 
diode forward voltage drop (1.5 -5V scales, 
0 -500mA forward current) and breakdown 
voltage (100 -1000V scales. 3mA & 200:A 
currents limited on short circuit tol3mA & 
1.3mA). 

4' TRANSISTOR ANALYSER MK2 Avail - 
1 able in both mains- powered and bs ttery- 
poweredversions; provides accurate measu- 
rements In grounded- emitter configuration; 
acecmmodates high -power and switching 
types. Collector voltage: 0.05 -12V (up to 
150V external). Base current: 1 -40mA 
scales. Collector current: to IA in 5 ranges. 
Measures leakage current (from 2mA). hfe 
(25 -250 scales), saturation voltage, turn- 
over voltage and noise factor. 

V 0 
A 

VALVE CHARACTERISTIC METER 
gVCM183 The most comprehensive 

instrument of its kind ever offered by Avo. 
Provision for testing nuvistora, compact- 
Tons and other special types with up to l:t 
pin connections. No need to back off stand- 
ing anode current before measuring mutual 
conductance, which is continuously moni- 
ored under all conditions. Heater voltage: 
0-119.9V in 0.1V steps. Anode and screen 
voltages: 12.6V-400V. Grid voltage: 0-100V 
continuous. Measures gm: 6 -60mA, V f.s.d. 
in 3 ranges. 

IICIImnp 
pp 

NIlnlllllllltl 
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Q 

4 
j, UNIVERSAL BRIDGE B150 A battery - 
11 operated general- purpose bridge with 
unique automatic digital display of meas- 
ured component values. No multiplying fac- 
tors required. Overall accuracy of induc- 
tance, capacitance and resistance measure- 
ments is ;:1°.1:+1 digit. Residuals O.2pr. 
0.15pH and 2mí). Internal 1kHz oscillator 
&9Vbattery,provislon for external supplies. 

Here are eight members of the Avo test equipment range that combine traditional 
Avo quality with some of the most advanced instrument technology available 
anywhere. Start your measurements with a standard Avometer, of course, but as 
your requirements develop and expand, remember the many other ways in which , 

Avo can continue to help you. For full details, contact Avo Ltd, Avocet House, 
Dover, Kent. Telephone Dover 2626. Telex 96283. L_ _ 

AVS2 MEANS BASIC MEASUREMENTS ALL OVER THE WORLD 
CI 
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2 WIRELESS WORLD JANUARY, 1968 
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SILENTBLOC 

and when we get 
the bit between our teeth 
there's no letting go 
until we have the solution to your 
transmission, shock, vibration 
or what -have -you problem. 
There is usually more than one way 
to approach the answer 
and that is where 
Silentbloc mental flexibility comes in- 
our design team 
will bend over backwards 
to make sure it's the best possible, 
not only functionally but cost -wise too. 
The spotlight is on Silentbloc 
mountings, couplings, bearings, 
ball joints, link assemblies and 
every kind of vibration -damping device. 

SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 27733 Telegrams: Silentbloc Crawley Telex: 87177 

Andre Rubber Co. Ltd. is another Silentbloc Company. Silentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd. Melbourne. 
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i 1,1 WIRELESS WORLD 

Mercury Vapour Thyratrons 

DATA 

Type 
Service 
type 

Peak Inverse 
voltage 
max. (kv) 

Peak forward 
voltage 
max. (kv) 

Peak anode 
current 
max. (A) 

Mean anode 
current 
max. (A) 

BT5 CV1147 1.5 1.0 12.5 2.5 

BT17 - 1.5 1.0 40.0 6.0 

BT19 CV1144 2.5 2.5 2.0 0.5 

BT29 - 2.0 2.0 75.0 12.5 

BT69 - 15.0 15.0 75.0 12.5 

BT95 CV5141 15.0 15.0 12.0 1.5 

This range of Mercury Vapour Thyratrons is available from the following E.E.V. stockists. Prices are highly 

competitive. 

Coventry Factors Ltd 
Coronet House, Upper Well Street, 
Coventry. Tel: Coventry 21051 

Downes & Davies Ltd., 
G.P.O. Box 555, 72 Chapeltown Street, 
Manchester 1. Tel: Ardwick 5292 

Edmundson Electronics Ltd., 
60 -74 Market Parade, Rye Lane, Peckham 
London SE15. Tel: New Cross 9731 

Gothic Electrical Supplies Ltd., 
Gothic House. Henrietta Street, 
Birmingham 19 
Tel: Birmingham Centra 5060 

Harper Robertson Electronics Ltd 
97 St. George's Road, Glasgow C3 
Tel: Douglas 2711 

The Needham Engineering Co. Ltd 
P.O. Box 23, Townhead Street, 
Sheffield 1. Tel. Sheffield 27161 

Smith 8 Cookson Ltd., 
49;57 Bridgewater Street, 
Liverpool 1. Tel: Royal 3154-7 

Wireless Electric Ltd., 
Wirelect House, St. Thomas Street, 
Bristol 1. Tel. Bristol 294313 

ENGLISH ELECTRIC VALVE COMPANY LIMITED CARHOLME ROAD, LINCOLN, TELEPHONE:26352 
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The 
Lilliput 
Series 

WIRELESS WORLD JANUARY, 1968 

ULTRA MINIATURE, INVERTER, WIDE BAND, CARRIER MATCHING, DRIVER AND 

PULSE TRANSFORMERS, A.F. AND SMOOTHING INDUCTORS 

Gardners Lilliput series of Ultra Miniature transformers has been specifically developed 
for compatibility with other wired -in modules used on printed circuit boards. 
Exceptional performance has been achieved by a unique form of construction in- 
corporating extremely thin (down to 3 ;2 microns) high permeability core materials and 
a very short length of coil turn. Transformers in this new series are particularly suitable 
for pulse and switching circuits with rise times of 10 nanoseconds or less 

GT 12A. Describes the Lilliput 
series of Ultra Miniature trans- 
formers and gives useful infor- 
mation and data on their application 
in transistor con verterlinverter, 
wide band communication and 
high speed pulse circuits. 

The Alpha Series 
FILTERS, DELAY LINES, TRANSFORMERS, MODULATORS, HIGH STABILITY 

INDUCTORS, TUNED CIRCUITS, OSCILLATORS 

A range of custom built components from simple or hybrid trans- 
formers and modulators to highly complex multi -section filters or 
complete active networks of exceptional stability hermetically sealed 
to DEF. 5214 Humidity Class Hl. 

Low Voltage Isolating 
and Auto Transformers 

A comprehensive range of conventional double wound and auto 
transformers for applications in industry and in the home. Nearly 
200 types are available in six different styles and with outputs from 
6 volts to 240 volts and froni'5VA rating to 2 kilowatts. All types 
are normally held in stock in reasonable quantities for immediate 
delivery. 

! l'!!Si riirnting publication(s) required x 

Gardners 
Gardners Transformers Ltd., Christchurch, Hampshire 
Telephone: Christchurch 1734 Telex 41276 

WW-006 

GT 16. Gives a general description 
of the Alpha series assemblies and 
describes their suitability for 
wound components where a high 
degree of stability is required. 

GT 17. Everyone in the electronics 
industry uses low voltage, isolating 
and auto trans formers at some time 
or other and this booklet describes 
the complete Gardner range of this 
type of transformer in a convenient 
and presentable form. 

III MI _ MN _ _ NM _ - 
Lilliput Series Alpha Series 
Low Voltage Isolating, Auto Transformers 
Nanie 
Designation 
Company 
Address .. 

' 
, 
, 
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JANUARY, 1968 WIRELESS WORLD 

Voltage Stabilisers 

DATA 
Type 

Service 
type 

Operating 
voltage 
approx. 
(V) 

Striking voltage (V) 

Tube 
current 
range 
(mA) 

Regulation 
max. 
(V) Base O 

0A2 CV1832 150 185 225 5 -30 6.0 B7G 

OA2WA$ CV4020 150 165 225 5 -30 5.0 B7G 

0B2 CV1833 108 133 210 5 -30 3.5 B7G 

OB2WA$ CV4028 108 133 210 5 -30 3.0 B7G 

0C2 CV8766 75 115 145 5 -30 4.5 B7G 

QS75/20 CV284f 75 110 160 2 -20 6.0 B7G 

0S75/60 CV434 75 117 5 -60 5.0 B8G 

0S92/10 CV188Tj- 92 140 1 -10 5.0 Br.4-pin 

0S95/10 CV286 95 110 2 -10 5.0 B7G 

0S108/45 CV422 108 120 5 -45 5.0 B8G 

QS150/15 CV287 150 170 2 -15 5.0 B7G 

0S150/45 CV395 150 170 5 -45 5.0 B8G 

QS1202$ CV4052 108 133 210 2 -15 3.0 B7G/F 

051203$ CV4053 150 180 225 2 -15 4.5 B7G/F 

QS1215 CV5173 90 115 115 1 -40 8.0 B7G 

* A rugged and reliable type O In normal lighting In total darkness 'Ft Also CV1070 (operating voltage 100V) t Also CV4083 (operating voltage 70V) 

This range of Voltage Stabilisers is available from the following 
competitive. 

Coventry Factors Ltd 
Coronet House, Upper Well Street, 
Coventry. Tel: Coventry 21051 

Downes 8 Davies Ltd., 
G P.O. Box 555, 72 Chapeltown Street, 
Manchester 1. Tel: Ardwick 5292 

Edmundson Electronics Ltd., 
60 -74 Market Parade. Rye Lane, Peckham, 
London SEI 5. Tel: New Cross 9731 

Gothic Electrical Supplies Ltd., 
Gothic House, Henrietta Street, 
Birmingham 19 
7e1: Birmingham Central 5060 

Harper Robertson Electronics Ltd 
97 St. George's Road, Glasgow C3 
Tel: Doaglas 2711 

The Needham Engineering Co. Ltd 
P.O. Box 23, Townhead Street, 
Sheffield 1. Tel: Sheffield 27161 

E.E.V. stockists. Prices are highly 

Smith & Cookson Ltd., 
49/57 Bridgewater Street, 
Liverpool 1. Tel: Royal 3154 -7 

Wireless Electric Ltd., 
Wiretect House, St. Thomas Street, 
Bristol 1. Tel: Bristol 294313 

ENGLISH ELECTRIC VALVE COMPANY LIMITED CARHOLh1EROAD, LINCOLN, TELEPHONE:26352 
WW-007 FOR FURTHER DETAILS 
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6 WIRELESS WORLD JANUARY, 1968 

If it's worth 3 minutes 
of your time to learn 
the state -of -the -art 

in Thyristors, 
start here: Exclusive Multi - 
Gate Thyristors when thyristors are to 
be operated with steeply rising current 
pulses and, or high repetition rates. great 
care must be exercised in establishing the 
operating conditions and selecting the 
device to be utilized. A self- saturating 
reactor may be introduced into the cir- 
cuit to limit the rate -of -rise of current 
Idl /dt); this will permit a conventional 
high -power thyristor to carry heavy load 
currents which exhibit high dl /dt. Where 
it is not practical to use such a reactor, 
which is often bulky and expensive, a 
thyristor with enhanced turn-on action 
must be used. Such action can be 
obtained by providing the thyristor with 
multiple gates. 
lR multi -gate thyristors exhibit reduced 
turn -on voltage at any given . instant 
during the turn -on period and shorter 
time for equalization of current flow 
throughout the entire semiconductor 
wafer. The consequent reduction in turn - 
on power losses will permit increased 
load current to be carried and the device 
will exhibit faster turn -off time. It will 
also be able to withstand greater rates of 
rise of reapplied off -state voltages -be- 
cause of the lower junction temperature 
at the instant of current commutation 

MULTI -GATE VS SINGLE GATE THYRISTOR 

TT 

s . 

70 

so 

II\IProtection IR's epitaxial thyrist- 
ors offer the exclusive feature of metal - 
ion migration (11IM) protection. 

--T - 1 7/ ..,. k ik:.o 

' /±: -- 

I Iil 

During manufacture, the silicon wafer 
for epitaxial thyristors is contoured to 
improve the high -voltage characteristics 
of the device. This illustration shows the 
cross -section of a typical contoured 
silicon wafer. 
Metal -ion migration can occur because 
of the electrical potential that exists at 
the junction interfaces at the edge of the 
wafer. When the device is energised. 
metal -ions are attracted from the metal 
mounting surface towards the junction 
interfaces. Migration may occur even 
though the wafer has been cleaned by 
etching and sealed with inert scalers or 
varnishers. When the minute metallic 
particles reach the interfaces, they can 
cause degradation or failure of the device. 
JR's epitaxial devices employ an exclu- 
sive groove etching technique which 
provides needed contouring and, in addi- 
tion, builds a guard -shield against 
metal -ion migration. 
Bulk Avalanche Thyristors These de- 
vices exhibit true avalanche behaviour in 
the bulk of the crystal, thus avalanching 

tapproximately the same voltage in both 
forward and reverse avalanche modes. 
Bulk avalanche devices are characterised 
by extremely low leakage current, which 
is mostly bulk leakage and which does 
not show any drift or instability under 
long -tern, high -voltage blocking opera- 
tion. In addition, IR's epitaxial thyris- 
.tors can be repeatedly broken over into 
the conduction mode without detri- 
mental effects as long as the power rat- 
ings and the rate -of -rise of turn -off 
current (di /dt) are kept within the listed 
specifications. 
As a result of the epitaxial construction, 
there is a substantial decrease in the for - 

WW -008 FOR FURTHER DETAILS 

ward voltage drop during turn -on. This 
reduces the total power loss during the 
turn -on action, which in turn reduces the 
temperature of the device. Therefore IR 
epitaxial thyristors are well adapted for 
inclusion in inverter and switching 
applications. 
Ultra Fast Turn -Off Thyristors Early 
this year IR implemented a major techno- 
logical breakthrough by going into 
quantity production at Oxted of thyristors 
exhibiting turn -off times below 3 micro- 
seconds, faster than those yet produced 
by any other semiconductor manufac- 
turer. To datte this claim remains undis- 
puted. The devices designated "RCU" 
are offered in two current ranges of 8 and 
IO amperes (full- cycle -average), with 
voltage ratings of 50 -800 volts PRV /PFV. 
The turn -off times of all IR "RCU" 
thyristors are measured at maximum. 
hase temperature. The maximum operat 
ing frequency of a thyristor 'circuit is 
obviously dependent on turn -off time, 
and introduction of "RCU" thyristors 
means that high -power inverter circuits 
may be operated at frequencies in excess 
of 30 k Hz. By utilizing "RCU" thyristors, 
the inserter designer may subsequently 
reduce the site and cost of the inverter 
components used in commutating 
circuits. 
The principal applications for the 
"RCU- thyristors also include high -fre- 
quency induction heating, ultrasonic 
equipment and d.c. -d.c. converters. 
Detailed information about the world's 
leading range of thyristors and how they 
can solve your specific problems is yours 
on request from International Rectifier. 
Just ask. 

Stop here. Now you 
know, thanks to 

International Rectifier Hurst Green 
Oxted Surrey Telephone: Oxted 3215 
Telex: 95219 (RECTIFIER OXTED) 
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JANUARY, 1968 WIRELESS WORLD 7 

This looks like 
a B'size Ignitron 

but it controls 
65% MORE POWER 
and saves money 

The new EEV Mini ̀ C' Ignitron 
It's well -known that 'B' and 'C' Ignitrons are often 
used for applications which call for something in 

between.You can eitheroverworka`B' orunderwork 
a 'C'. Whatever you do wastes money. To cut out 
this waste EEV have developed a new Mini 'C' 
Ignitron which has a standard international 'B' size 
envelope, but can handle 65% more KVA than the 'B' 
size. The new tube has a number of advantages. 
Take -over voltage is low to minimise misfiring at 

low current conditions, which in turn increases 
ignitor life. When used in place of a standard 'B' 
size ignitron, you will find that the Mini 'C' lasts 
nearly twice as long. The cooling water is in direct 
contact with the vacuum envelope, and the inlet 

has been streamlined for better water flow. This 
adds up to better cooling, especially at hot spots, 
and reduced clogging by sediment. Both water 
connections are of the quick release type. Plastic 
coating is optional. The Mini 'C' fits standard 'B' 
size sockets, so that you can use it to uprate 
existing equipment to provide new intermediate 
types. Makers of welding equipment will see in the 
Mini 'C' a means of extending their range, as there 
is no need for a new socket size calling for radical 
design changes. Use the Mini 'C' in place of an 

overworked 'B' size for longer life, or to replace 
an underworked 'C' size for lower running costs. 
In both cases it will save you money. 

EEV's new Mini 'C' Ignitron is available from stockists throughout the country. 

Harper Robertson Electronics Ltd, 97 St George's Road Glasgow CS Tel: Douglas 2711 

Manchester 1 Tel: Ardwlck 5292 
Do- ownes S Davies Ltd. G.P.O. Box 555.72 Chapeltown Street 

Smith Cookson Ltd, 49157 Bridgewater Street 

The Needham Engineering Co. Ltd, P.O. Box 23, Townhead Street 

Coventry Factors Ltd, Coronet House, Upper Well Street 

Gothic Eleetrleai Supplies Ltd, Gothic House, Henrietta Street 

Edmundson Electronics Ltd, 60-74 Market Parade, Rye Lane, Peckham 

Wireless Electric Ltd, Wirelect House, St Thomas Street 

Liverpool 1 Tel: Royal 3154 -7 

Sheffield 1 Tel: Sheffield 27161 

Coventry Tel: Coventry 21051 

Birmingham 19 Tel: Central 5060 

London SE15 Tel: New Cross 9731 

Bristol 1 Tel. Bristol 294313 

ENGLISH ELECTRIC VALVE COMPANY LIMITED CARHOLME ROAD, LINCOLN. TELEPHONE 
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LEVELL 
PORTABLE INSTRUMENTS 

WIRELESS WORLD JANUARY, 1968 

R. C. OSCILLATORS 

With DIGITAL or ANALOGUE Frequency calibration 

TYPE 

FREQUENCY 

ACCURACY 

DISTORTION 

SINE WAVE 
OUTPUT 

SQUARE WAVE 
OUTPUT 

OUTPUT METER 

POWER SUPPLY 

SIZE 

PRICES 

TG66A TG66B 

0.2Hz to I.22MHz. 

0.02Hz below 6Hz 
0.3% from 6Hz to 100kHz 

-I_ I% from 100kHz to 300kHz 
13% above 300kHz 

<0.15% from I5Hz to 15kHz 
<0.5% at I.5Hz and 150kHz 

Source voltage variable from 30, V 
to SV. Output impedance 600t2 at 
all settings 

None 

Expanded voltage scales and - 2dB 
to -, 4dB. Scale length 3.5in. 

4 type PP9 batteries, life 400 hours. 
or A.C. Mains when: - 
selected by batteries 
panel control replaced by 

Power Unit 

76150 TGISOM TGI50D TG150DM 

1.5Hz to 150kHz 

3% 0.15Hz 

<0.1% at !kHz, 0.3% from 50Hz to 15kHz 
<1.5% below 50Hz and above 15kHz 

Source voltage variable from 250,,V to 2.5V, Output impedance 
<2500 above 250mV, 60052 below 250mV. Less than I% variation of 
amplitude throughout frequency range. 

None Variable up to 2.5V peak. Rise 
Time 1% of period 0.214S 

None 
0 to 2.5V and - 10dB to 
-i-10dB 

None 
0 to 2.5V and - 10dB to 

10dB 

2 type PP9 batteries, life 400 hours, or A.C. Mains when batteries are 
replaced by Level! Power Unit 

7in. 10,' -in. 7in. Weight 121b. 

Mains Power Unit 

Leather Case 

EIS() 

included 

ES 

EI20 

EIS 

ES 

IOin. high 6in. wide 4in. deep. Weight 61b. 

E32 E42 E35 

ET 10 - 

E4 10 - 

E45 

LEVELL ELECTRONICS LTD., Park Road, High Barnet,Herts. Phone 01.449 5028 
WW -010 FOR FURTHER DETAILS 
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JANUARY, 1968 WIRELESS WORLD 9 

Meter panel of specialists 

Here at Anders there's a panel of meter specialists 
daily creating panels of special meters. And just special meters on their own. 

For equipment manufacturers, research organisations, nuclear energy establishments. 

For anybody, in fact, whose meter requirements are a little out of the ordinary, 
like non -standard calibrations. Or a lot out of the ordinary, 
like non -standard calibrations plus special modifications, plus ... 
well, you name it. Creating specials is an important part of Anders Meter Service. 

Manufacture and distribution of electrical measuring instruments 

and electronic equipment. The largest stocks in the U.K. for off- the -shelf delivery. 

Prompt supply of non -standard instruments and ancillaries. 
Sole U.K. distribution of FRAHM 

vibrating reed frequency meters and tachometers. 

New comprehensive catalogue available free 
to manufacturers and bona -fide engineers. 

ANDERS METER SERVICE 
Anders Electronics London 103 Hampstead Road London NW1 Telephone Euston 1639 

Ministry of Aviation Approved 

WW-011 FOR FURTHER DETAILS 
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IF THIS 
IS NOT THE 
ONE YOU 
WANT WE STILL 
HAVE A FEW 
MILLION OTHERS 

VIS111" 

VALVES FOR: 

Radio and Television Manufacturers. 

Radio and Television Service Departments. 
Radio Relay Companies 

Audio Equipment. 

Electronic Equipment. 

Instrumentation. 

Computers. 

Marine Radar. 

Communication Equipment. 

Research and Development. 

Government Departments. 

Aircraft Military and Civil. 

Ministry of Aviation Approved Inspection. Air Kegistration Boara 
Approved Inspection. 

For quality, reliability and world -wide availability rely on 
Hall Electric's speed, intelligence and reputation. 

liHALTRON 
RADIO VALVES & TUBES 
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.'N.S. 
Telephone: 01 -485 8531 (10 lines). Telex: 2 -2573. Cables: Hallectric, London, N.W.S. 

WW -012 FOR FURTHER DETAILS 
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Miniature 
circuit 
breakers 
with SIS 
Advantages 

The Belling -Lee "Securex" 
Miniature Circuit Breaker is a 
precision unit which provides 
protection, switching plus a 
dear indication of the circuit 
condition. Two basic types are 
available, thermal or thermal - 
magnetic. Available in many 
ratings from 300 mA to 15 A. 
FOR FULL SPECIFICATIONS RING ENF 5393 
OR WRITE FOR DATA SHEETS E17 -E20 

BELLING -LEE COMPONENTS 
connecting research to industry 

BELLING & LEE LIMITED, GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX 

Telephone: OI -363 5393 Telex: 263265 
WW-013 FOR FURTHER DETAILS 
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Always on- the -air 

JANUARY, 1968 

with the rugged PROVED reliability of the 

PYE ̀ VANGUARD' mobile radio 
Ci Up to 100W r.f. output D All- transistor receiver with 
low current consumption on stand -by Up to 4W audio output 

G.P.O. approved; meets U.S., Canadian and European 
specifications Sealed I.F. block fitters 

A.M. or F.M. versions Dust and splash -proof 
Option of 12I kc /s, 20/25/30 kc /s or 40/50/60 kc,s 

channel spacing 1 to 10 channels available 

Pye Telecommunications Limited, Cambridge, England 
Telephone Cambridge 61222. Telex 81 166 

WW -014 FOR FURTHER DETAILS MR 14 
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VALUABLE NEW HANDBOOK 

FRt 
TO AMBITIOUS 

ENGINEERS 
Have you had your copy of "Engineering Opportunities "? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available- without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On ' SATISFACTION OR 
REFUND OF FEE ' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT ? 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. Applied 
Electronics - Practical Elec- 
tronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. - 
Installations - Draughtsman - 
hip - Illuminating Eng. - 

Refrigeration - Elem. Elec- 
trical Science - Electrical 
Supply - Mining Electrical 
Eng. 

CIVIL ENG. 
Advanced Civil Eng. - Gen. 
Civil Eng. Municipal Eng. - 
Structural Eng. - Sanitary 
Eng. - Road Eng. - Hy- 
draulics - Mining - Water 
Supply - Petrol Tech. 

RADIO ENG. 
Advanced Radio Gen. 
Radio - Radio & TV Ser- 
vicing - TV Eng. - Tele- 
communications - Sound Re- 
cording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsmanship - Metallurgy - Production 
Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Autosnobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Electrical Equipment - Garage 
Al ngeement. 

THIS BOOK TELLS YOU 

* HOW to get a better paid, more interest- 
ing job. 

* HOW to qualify for rapid promotion. 
* HOW to put some letters after your name 

and become o key man . . . quickly and 
easily. 

* HOW to benefit from our free Advisory 
and Appointments Depts. 

* HOW you can take advantage of the 
chances you are now missing. * HOW. irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

I22 PAGES OF EXPERT 
CAREER -GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and 
Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, etc. 
A.M.I.E.R.E. City 8 
Guilds Radio Amateurs' 
Exam., R.T.E.B. Certi- 
ficate, P.M.G.Certifscate, 
Practical Radio, Radio 
A Television Servicing, 
Practical Electronics. 
Electronics Engineering, 
Automation. 

INCLUDING 
TOOLS 

The specialist Ele,- 
ironies Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at hone with 
practical equipment. 
Ask for details. 

B.I. E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES," Send for your copy now -FREE 
and without obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
A.M.I.E.R.E., A.M.I.Mech.E., A.M.S.E.. A.M.I.C.E., B.Sc., 

A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B.. A.M.I.Chem.E., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., C.ENG., CITY h GUILDS. 
GEN. CERT. OF EDUCATION, ETC. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

4464 ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

i...:: 
B I.E.T. 446A ALDERMASTON 

IALDERMASTON. BERKSHIRE. 

POST NOW ! 

I 

I 

I 

I 
THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 

COURT, of posted in 

in,,e.led envelope. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I ata interested in (state subject, 
exam., or career). 

NAME 
ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

WW-015 FOR FURTHER DETAILS 
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t 
Three turntables from the world's greatest range 
of record playing units designed to enable you to 
get closer than ever before to your ideal in sound 
reproduction. 

Garrard 401 
With its magnetically shielded 4 -pole in- 
duction motor, gear -cut stroboscopic mark- 
ing illuminated by an integral high- intensity 
neon lamp, precise variable speed control, 
heavy non -magnetic diecast turntable, anti- 
static mat, and functional styling, the 401 
is the ultimate in transcription turntables. It 
meets the most exacting requirements of 
radio, television and recording studios 
throughout the world and of Hi -Fi enthusi- 
asts everywhere. Each unit is supplied with 
its own test report 

Garrard LAB 80 Mk II 
The LAB 80 Mk II is a transcription turntable 
with facilities for changing records when 
desired. Among the advanced features are 
low- resonance wood pick -up arm, pick -up 
bias compensator and cueing facilities on 
manual. Further refinements are finger -tip 
tab controls, integral calibrated fine stylus 
force adjustment, a record - repeat adaptor 
and automatic play of single records. 
Optional extras -attractive teak -finish base 
(WB2) and rigid clear plastic cover (SPC2). 

Garrard SP 25 Mk II 
A single record -playing unit designed to 
give exceptional performance at moderate 
cost. The SP 25 MK II incorporates a pick -up 
arm bias compensator and integral calibrated 
stylus -force adjustment. A special feature is 
a cueing device which allows the pick -up to 
be raised or lowered at any point on the 
record. When a record has been played, the 
pick -up arm automatically lifts and returns 
to its rest and the motor switches off. 
Optional extras -attractive teak -finish base 
(WB1) and rigid clear plastic cover (SPC1). 

Your Hi -Fi dealer will be pleased to show you these superb Garrard units. Ask for leaflets on 
the complete Garrard range. 
Garrard Engineering Limited, Newcastle Street, Swindon, Wiltshire. Telephone: Swindon 5381 

looks after your records 
WW -016 FOR FURTHER DETAILS 
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ANTEX 

t1TES PRECISION SOLDERING IRON 

r 

If your production processes call for fine precision soldering, 
then you must have the new Antex Precision Soldering Equip- 
ment Catalogue. This details the range of Antex irons, with 
complete performance specifications, full details of spare bits 
etc., as well as information on de- soldering tools, iron stands 
etc. In fact its' 16 pages (in colour!) deal with every aspect of 
Precision Soldering. And its free -just send off the coupon. 

M 
TO: ANTEX LIMITED 
GROSVENOR HOUSE, CROYDON, CR9 10E 

Please send me copies of the Amex 

111 
Precision Soldering Catalogue 

NAME 

POSITION 

COMPANY 

ADDRESS 

a 

ANTEX LIMITED GROSVENOR HOUSE CROYDON CR9 1 QE Telephone: 01-686 2774 
WV -017 FOR FURTHER DETAILS 
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QUAD for the closest approach to the original sound 

NEW 
33 CONTROL UNIT 
303 POWER AMPLIFIER 

Itr .,.. 

QUAD 303 
power oropGfier 

4114 

Mod, to Hcnt.vdon Endond 
E the Aconttcol hilo Co ltd 

During December, 
most dealers will 
have available 
demonstration 
models, and full 
technical details. 

QUAD 

THE ACOUSTICAL 
MANUFACTURING 
COMPANY LTD. 
Huntingdon, England 
Telephone: 
Huntingdon 
(0480) 2561/2 

..,... ,. 
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TIMERS 
MICRO SWITCHES 

IMMEDIATE DESPATCH 

PROCESS TIMERS 
611 -T Delay Relay 

* 2, 5, 15 & 25 
secs. Delay. * IS amp. c o 
micro - switch 
fitted * LARGE RANGE 
OF A.C. & D.C. 
COILS. 

approx. 
40, - each, 
dependent on quantity. 

sYs MINI -TIMER 

AT -10 
PNEUMATIC TIMER -delay relay 

* Fully adjustable up to 
200 seconds. Fitted 
with IS amp. S.P.D.T. 
switch. 

* One model provides 
delay after energise or 
delay after de- energise. 

approx. £6.0.0 
dependent on quantity. 

SYNCHRONOUS MOTOR & CLUTCH 

* IO MILLION OPERATIONS * Instantaneous & Timed out 
3 AMP contacts. * Repeat Accuracy 1 %. 10 

secs. to 28 Hrs. May also be 

used as impulse start and 
automatic reset. 

£9.15.0 dependent on 
quantity. approx. 

STP Sub -Mini Process Timer 
SYNCHRONOUS MOTOR & CLUTCH 

Matchbox size 
frontal area. 
Automatic re -set. 

* PLUG -IN OCTAL 
BASE * INSTANTANEOUS 
AND TIMED OUT 2 

AMP CONTACTS * RANGES: IO SECS. 

TO 36 MINS. 

approx. £5.0.0 each. 

MAINS OPERATED YL 2 GPA PROXIMITY SWITCH 
*FOR HATCHING, CONVEYORS, 

MACHINE TOOL CONTROL, PACK. 
AGING. SORTING, etc. 

*SENSES FERROUS OBJECTS 
*NEEDS NO MECHANICAL FORCE 

OR PRESSURE TO OPERATE * SOLID STATE SENSING HEAD INCLUDES 
CONSTANT VOLTAGE CIRCUIT 

approx. £1 1.0.0 dependent on quantity' 

OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE 

1S 

U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC. 
ALWAYS AVAILABLE FROM STOCK 

SSG 

* I MILLION OPS. 
S amp c o Sub- minia- 
ture Micro -switch. 

2;5 each per 1.030 

VAQ * IO amp. c o 
PUSH BUTTON 

Panel mounting. 
Buttons in six 

colours. 

42 each 

per 250. 

LIMIT SWi'ICI 
WL 10 FNJ 
* 10 AMP 2 CIRCUIT * S INCH FLEXIBLE 

ACTUATOR 

AS ILLUSTRATED 

AS LOW AS 47/7 EACH. 

FIVE OTHER STANDARD TYPES 
AVAILABLE 

* COMPARE 
PRICES W 
TYPES. 
Screw Ter 

V -10 -1A Solder 

HEAVY DUTY PUSH -BUTTON SWITCHES 
7 different panel mounting 
actuators including; knob, 
key, and lever, as well zc 
push on /push off. Up 
to 4 switch blocks can 
be fitted. Dust and 
splash proof, D/P slow 
make and break, 5 

amp rating. kill lit- 
erature on request. 

V -10 -1B 

* I MILLION 
OPERATIONS. * 10 amp. c o. 

OUR SPEC. & OUR 
ITH OTHER SIMILAR 

ms. 2,2 each per 1,000 

Tags 1 II each per 1,000 

* LIGHT FORCE 

* 4 gms. Wire 
actuator. 

* Designed for 
coin -operated mechanisms. 

Q 1 each per 1,000 

VV-15-1A 

* 15/10 AMPS. c, o * 100,000 ops. 

1 ¡8 each 

per 1,000 
Sinefe Throw 14 eneh 

VV-5GW-1 A44 

NEW RANGE OF SLOW BREAK -& -MAKE HEAVY DUTY PUSH -BUTTON SWITCH ACTUATORS. PANEL MOUNTING, TO BE USED WITH I to 4 

D/P S/T SWITCH BLOCKS. COLOURED KNOBS. ALSO PUSH -ON /PUSH -OFF TYPES. SUITABLE FOR MACHINE TOOLS, MOULDING & PACKAGING 

MACHINES & CONTROL PANELS. FULL LITERATURE & DETAILS ON REQUEST. 

(Dept. W.W.9) OMRON PRECISION CONTROLS 
313 Edgware Road, London, W.2 Tel.: 01 -723 2370 

WW-021 FOR FURTHER DETAILS 
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RE- CREATES THE FINER SHADES OF ORIGINAL SOUND 
To re- create faithfully the finer shades of original sound, 
stored as complex mechanical patterns in the 
micro- grooves of modern records, calls for a cartridge 
in the precision instrument class. Goldring engineers 
have spent two years developing such a cartridge . , , 

the Goldring "800" Free Field Cartridge. At a comparatively 
modest cost this cartridge rivals the finest in the world, 
whilst at the same time guaranteeing the complete 
reliability for which the name "Goldring" has stood for 
sixty years in record reproduction. 

GOLDRING "800" FREE FIELD 

STEREO CARTRIDGE £12.7.6 
t 

SPECIFICATION 
Type Manned- -(Free Field) 
frequency Response 20 Hz -20 kHz 
Sensitivity 1 mv. per crnhec. 
Separation 25dB at 1kH7 and nowhere 

less than 15dB 
Load 100k -47k /ohm; 
Compliance 20 x 10-6 cm /dyno 
Stylus 0.0005" diamond cplaceable 
Effective Tip Mass 1 mg. 
Tracking Weight 1 -3 grms. 
Head Weight 8 grms. 
Vertical Tracking Angle 15° 
Mu Metal Shield for hum protection. 

co 

GaDanNc800 
FREE FIELD 

STEREO CARTRIDGE 

GOLDRING MANUFACTURING CO. (GREAT BRITAIN) LIMITED 486 -488 High Road, Leytonstone, London, E.11 
WW-022 FOR FURTHER DETAILS 
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LT55 6 WATT AMPLIFIER 

A High Fidelity unit pro- 
viding excellent results 
at modest output levels. 
Frequency Response 

Sensitivity III: 
Harmonic Distortion 

NEW RANGE OF SOLID STATE A.C. MAINS AMPLIFIERS 
Employing only high grade components and transistors 

11 r..yulreJ a1 ullr:u'tic 
,..I ralmuttwrth 

I'. ..k r TIr.i.h . 

", 
he 

£3 -10 -0 

Output I.,r 3-8 -1i ohm 

Recommended 8 
GNS Retail price 

Size 9; 2f x 51in. 
Controls (5) Volume, 
I:ass, Treble, Mains 

Input Sockets for ' Miko,' I,r.IiII. . II I Switch, Input Selector 
"1uner!Tape Re. L'. Switch. 

LTA15 15 WATT AMPLIFIER 
High Fidelity Output 
switched inputs for Gram, 
'Mike,' Tape, and Radio. 
Frequency Response 

; " - , 
yIlt 

Base Control 
it p, r;r- Recommended 

Treble Control Retail price 
7.1I : t !Olt at t t I:, . Size 9l 3f 5 ;in. 

Output 1 -s -15 ohm Loud- 
Hum and Noise -8od1: 

16 GNS 

LT66 12 WATT STEREO AMPLIFIER 
A twin channel version 
of the LT55 providing up 
to 6 watts High Fidelity 
output on each channel. 
Switched Input Facilities 
Socket (s) rape or costal l'U 
(2) Radio Tuner (3) Ceramic 
PG Microphone 
Controls (6) Voluuu, Bass, 
Treble, Balance, Mains Switch, 
Input Selector Switch. Stereo /Mono Switch 
Facia Plate Rigid Perspex with black/silver background and 
nl.t liiii_ I I, L 1_, I I:nohs with spun silver centres. 

PTA30 HI -FI PUBLIC 
ADDRESS AMPLIFIER 
A successor to our popu- 
lar Conchord 30 watt unit. 

Ili\II\ - : ins III \ Ic;.... 
*output. ;o kau>. Recommended 10 GNS *Output ferutinals or Loud- Retail price 

spe; ker or combination of Size 12 3' 6in. 
Speakers with total im Housed in tulle lielosed 
pcdanee between 3 ohm; stove enamelled ,tep I ca 
and ,, aluns. Controls vol (i) Vol (2) Vol * Tho e individually run- with mains switch, 'l'rebl, 
trolled Jack Inputs for ' lift ' and ' cut '. Hass 
mixing ' lift ' :nul ' rut.' 

AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS 

Recommended 15 GNS Retail price 
Size 12 3 

Harmonic Distortion u._ °;, at nit. a .,ntput. SUITABLE FOR ANY KIND OF ' MIKE ' AND INSTRUMENT 
Please send a stamped addressed envelope for full descriptive details of above PICK -UP, ALSO FOR RADIO, TAPE OR GRAM. 
units, also TUNER/AMPLIFIERS STEREO and .MONO. AVAILABLE FROM YOUR LOCAL HI -FI DEALER 
Wholesaleand LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS Retail enquiries to: 

WW -023 FOR FURTHER DETAILS 
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OLSON 
instrument cases 
and chassis 

ADVANCED DESIGN 
HIGH QUALITY 
RIGID CONSTRUCTION 
MADE IN VARIOUS SIZES 
LOW PRICE 

WRITE FOR FURTHER DETAILS TO 

OLSON ELECTRONICS LIMITED 
FACTORY No. 8 5 -7 LONG STREET 
LONDON, E.2 TEL. 01-739 2343 

W W -024 FOR FURTHER DETAILS 
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NEW E.H.T. 42 

METER 

FOR 

COLOUR T.V. 

HANDS FREE OPERATION 
* High Accuracy 
* Specially designed for Colour TV 

* Calibrated within 400v at 24kV. 
* Compact, Portable, Safe 

* Easy connection to CRT 

Price -Complete with leads: 

£30.10.0 
EX WORKS 

Obtainable from your service depot or direct 
from: 

MILES HIVOLT LTD. 

Riverbank Works 

SHOREHAM BY SEA Sussex 

E.H.T. terminal is fully shrouded aid she earth and 

E.H.T. leads are designed to be attached to the re- 

ceiver and left on. In this way the E.H.T. is continuously 

displayed enabling the engineer to carry out other 
measurements. 

Quote TV DCM I and ask for details of this and our 
full range of High Voltage Measuring and Generating 

Equipment. 

WW -025 FOR FURTHER DETAILS 
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See all these models, and many more e . 

in the latest HEATHKIT Catalogue 
LOW -COST TRANSISTOR STEREO AMPLIFIER, TS -23 

Incorporates all the essential features for good 
quality sound reproduction from record, radio and 
other sources 16 transistor, 4 diode circuit 

Good frequency response 3 watts r.m.s. 
(15 ohms) each channel 6 position selector 
switch easily handles your record, radio or tape 
inputs -stereo or mono Separate controls pro- 
vide bass boost, treble cut, amplifier balance and 

volume Printed circuit board construction Compact, slimline styling Measures 
3,in. high x I3in. wide x Bin. deep Beautiful walnut veneered cabinet (optional 
extra) Attractive Perspex front panel. 

KIT [17.15.0 (less cabinet) KIT £18.19.0 (with cabinet) 
Walnut veneered cabinet L2157'- extra. 

THE AVON COMPACT MINI SPEAKER SYSTEM 
The ideal compact system for bookshelf or other 
small spaces 6 1in. bass speaker 3 }in. totally 
enclosed treble unit Speakers rigidly mounted 
to Ain. thick aluminium alloy plate Inductor - 
capacitor cross -over unit Strongly constructed, 
sully finished walnut veneered cabinet Cabinet 
resonances are minimised by stout internal bracing 
and special acoustic absorbent filling Suitable 
for use with amplifiers having an output impedance 
of 8-16 ohms, and power output of S to 15 watts. 

Fast, easy assembly Gives best possible performance relative to smallest 
possible size Frequency response 50 c /s- 19,000 c /s. Size: 71in. wide x 13 }in. 
high x 81in. deep. Comprising: Walnut veneered cabinet kit ¿8/18/ -. Loud- 
speakers and cross -over network kit L4!I8:- incl. P.T. 

TOTAL PRICE KIT [13.16.0 incl. P.T. 

NEW! TRANSISTOR AM -FM STEREO TUNER, AFM -2 
18 Transistor, 7 diode circuit AM- LW /MW, FM 

Stereo and FM Mono tuning Automatic stereo 
indicator light Stereo phase control for maximum 
separation, minimum distortion Automatic fre- 
luency control for positive " lock -in " tuning Auto- 
matic gain control for even, steady volume Pre - 
assembled and aligned " front end " FM unit 
Separate AM and FM printed circuit boards Self - 

powered Low -silhouette styling- matches AA -22U amplifier Handsome 
fully finished walnut veneered cabinet, available as optional extra. Comprising: 
AFM -2T RF Tuning Heart kit E7/17/6 incl. P.T., AFM -2A IF Amplifier and power 
supply kit ¿24/9/6. 

TOTAL PRICE KIT [32.7.0 incl. P.T. 
Optional extra: Walnut veneered cabinet E2 /5 /- extra 

TRANSISTOR FM STEREO TUNER, TFM -IS 
(Mono version TFM -IM available) 

14 transistor, 5 diode circuit for cool instant 
operation Mono TFM -IM and Stereo TFM -IS models 
available Automatic frequency control Stereo 
phase control to maximise stereo separation, minimise 
distortion 4 -stage IF section ensures high sensitivity 
and selectvity Filtered outputs for direct " beat - 
free " stereo recording Automatic stereo indicator 
light Prealigned, preassembled "front -end" tuner 
and one circuit board for fut, simple assembly. Cabinet E2 /5 /- extra. Comprising: 
TFM -TI RF Tuning Heart Kit, E5 /16 / -incl. P.T., TFMA -IM (Mono) IF Amplifier, Power 
supply E15 /3/ -. Kit or TFMA -IS (Stereo) IF Amplifier, Power supply ¿19/2/- Kit. 

TOTAL PRICE KIT (Stereo) [20.19.0 incl. P.T. 
TOTAL PRICE KIT (Mono) £24.18.0 incl. P.T. 

Optional extra: Walnut veneered cabinet E2í5 - extra. 

'I9 l'IiIlllilllllllllllllllllllll41111;IIIIIIIItl11111111111IIIil I P"... ,._ .. .,, .i. P'lllllllllllIIIIIIIIIIIIIIIIIIIIII1111i11111111' 1:111111111:C111,111. F, d09IIIILi'IIIIIIIIIIIIIIIIIIIIIII'I59111IIIÜdIIIlllllir,p. u: 

All models must perform to published specification when assembled in accordance 
with the instruction manual. ALL MODELS COVERED BY MONEY BACK GUARANTEE. 

.., InIIIIIIIIIIIIIIIIIIIIII 

BERKELEY SLIM -LINE SPEAKER SYSTEM 
Specially designed to obtain optimum performance from 

the slim elegant cabinet Beautiful walnut veneered, fully 
finished cabinet Makes attractive addition to any room 
Stood on end only uses 17ín. x 7 }in. of floor space Two spec- 
ially designed loudspeakers give adequate power handling for 
most applications 12in. low resonance unit and 4in. Mid /High 
frequency unit. covers 30-17,000 cis. Build it in an evening 

Professional attractive styling Use one for mono and a pair 
for stereo Outstanding performance at a low price Shelf 
or floor standing Use vertical or horizontal Designed to 
harmonize with modern or traditional decor. 

KIT [19.10.0 Assembled [24,0.0 

LOW -COST SPEAKER SYSTEM SSU -I (not illustrated) 
Build it yourself in an evening All wooden parts accurately pre -cut, drilled 

and sanded Wide frequency response Two specially designed loudspeakers 
Hi -Fi on a budget Glue, sandpaper, etc. are included in kit Use one for mono, 

two for stereo Finish it to match your own furnishing 16 page instruction 
manual 7in. or 15in. legs optional extra 14/6 Use vertical or horizontal. 

KIT £11.17.6 (less legs) 

LOW -COST SHORTWAVE RECEIVER, GR -64E 
4 bands -3 short wave bands cover I Mc /s 

to 30 Mc -s, plus 550 kc /s to 1,620 kc /s AM 
broadcast band Built -in Sin. permanent 
magnet speaker for a big, bold sound Illumi- 
nated 7in. slide -rule dial with extra logging 
scale Easy to read lighted bandspread tuning 
dial for precise station selection Relative 
signal strength indicator aids pin -point station 
tuning 4 -valve superhet circuit plus two 
silicon diode rectifiers Variable BFO control for code and SSB transmissions 

Built -in external antenna connections Built -in AM rod antenna Fut, 
simple circuit board construction assures stabilite Handsome "low -boy" styling 
-charcoal grey cabinet, black front panel, and green and white band markings 

Headphone jack for private listening. Power requirements: 115, 230 v. 50-60 cjs 
A.C. 30 watts. Dimensions: 134in. wide x 6in. high x 9in. deep. 

KIT £22.8.0 Assembled [27.8.0 

GENERAL COVERAGE RECEIVER,GG -IU (not illustrated) 
Powerful 10 transistor, 5 diode circuit Tunes 580 to 1,550 kc /s and 1.69 to 30 

Mc /s in five bands Bandspread on all bands Fixed -aligned ceramic IF trans - 
filters for best selectivity Pre -assembled and aligned "front -end" for fast, easy 
assembly Built -in 6in. x 4in. speaker Tuning meter for pin -point tuning 
Completely self-contained for portability. 

KIT [37.17.6 Assembled [45.17.6 

NEW ! 

FREE CATALOGUE 
Now r colour. Fully 
describes these models along with over ISO 
models for StereoiHi -Fi, test and laboratory 
'nstruments, amateur radio gear, intercom, 
radio educational kits. Includes helpful in- 
formation on Hi -Fi in your home and planning 
your Hi -Fi system. Mail coupon or write 
Daystrom Ltd., Dept. WWI Gloucester. 

VISIT THE HEATHKIT CENTRES 
23.: TOTTENHAM COURT ROAD, LONDON, W.I 

Open Mon. -Fri. 9 a.m. -5.30 p.m. Sat. 9 a.m. -1 p.m. 
AND 

17-18 ST. MARTINS HOUSE, BULL RING, BIRMINGHAM 
Open Tues. -Sat. 9 a.m. -6 p.m. inclusive. 

HEATHKIT 
To: DAYSTROM LTD., Dept. WW.I Gloucester. Tel.: 20217. 

j Enclosed is L post paid U.K. only. 

Please send model(s) 

11 Please send me FREE Heathkit Catalogue. 

NAME 

ADDRESS 

CITY 
Prices and specifications subject to change without notice. 
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JANUARY, 1968 AYFItISLESS Vb(1RI.D 

Heathkit World- famous Easy -to -build 
INSTRUMENTS HI -FI RADIO ELECTRONIC KITS 

(Deferred terms available on all orders over £10, U.K. only) 

NEW! 12 I2W TRANSISTOR STEREO 
AMPLIFIER 

Model TSA -12 

Luxury performance 
at lowest cost 
17 transistors, 6 diode circuit I dB., 16 to 50,000 cis 

at 12 watts per channel into 8 ohms Output suitable 
for 8 or 15 ohm loudspeakers 3 stereo inputs for 
Grams., Radio and Aux. Modern low silhouette styling 
Attractive aluminium, golden anodised front panel 

Handsome assembled and finished walnut veneered cab- 
inet available Matches Heathkit models TFM -I and 
AFM -2 transistor tuners. 

Kit L30.10.0 (less cabinet) Ass'Id L42.10.0 
Beautiful Walnut cabinet (2.5.0 extra. 

20 20W TRANSISTOR STEREO 
AMPLIFIER 

Model AA -22U 
An International Class am- 
plifier which offers superb 
realism and beauty of 
music at a very com- 

petitive price. Professional, elegant, compact, slim -line 
sty.ing. The best of American transistor techinques 
a. low high output with low distortion. 
S stereo inputs (five each channel) for pick -up, radio 
tuner, tape and two other sources. 20 transistor, 10 diode 
circuit. Beautiful, fully finished walnut veneered cabinet 
(optional extra). 
Kit .. L39.10.0 (less cabinet) Ass'Id. £59.15.0 

(inc. cabinet) 
Walnut cabinet L2.5.0 extra. 

5 W HI -FI MONO AMPLIFIER 
KIT Model MA -5 

A low- priced general purpose Hi- 
Fidelity amplifier based on the popular 
S -33 for those who do not require a 
stereophonic system. Separate bass 

and treble controls. Gram and Radio inputs. Suitable for 
most crystal pick -ups. A printed circuit simplifies con- 
struction. 
Kit LI1.9.6 Assembled £15.15.0 

STEREO CONTROL UNIT KIT 
Model USC -I 

Incorporates all worthwhile features 
for Hi- Fidelity stereo and mono. 
Push -button selection. accurately 

matched ganged controls to I dB. Negative feedback 
rumble and variable low -pass filters. Printed circuit 
boards. Accepts inputs from most tape -heads and any 
stereo or mono pick -up. 

Kit £19.19.0 Assembled L27.5.0 

LW MW TRANSISTOR PORTABLE 
RADIO KIT Model UXR -1 

Beautiful leather case. Easy -to -read 
scale. 7 semi -conductors. Printed 
circuit board 7in. X 4in. Special 
loudspeaker. Pre-aligned IF trans- 
formers. 9 -volt battery operated. 
Easy to construct. excellent in per- 
formance and value. 

Kit £12.11.0 (inc. P.T.) 

" MOHICAN " 
GENERAL COVERAGE 

RECEIVER KIT 
Model GC -IU 

This fully transistor- 
ised receiver which in- 
cludes 4 piezo- electric 
transfilters, is in the 
forefront of receiver 
design. It is an excel- 
lent portable or fixed station receiver. The 
R.F. "front -end" is supplied as a pre - 
assembled and pre -aligned unit. Its many 
features include a 10- transistor circuit. 
printed circuit board, telescopic whip antenna 
tuning meter, and a large slide -rule dial giving 
a total length of approximately 70 inches. 
Housed in a steel cabinet and powered by 
two 6 volt dry batteries (not supplied), 
mounted internally, it gives frequency 
coverage from 580 kc /s to 30 Mc /s in five 
bands; thus enabling world -wide reception. 
Electrical bandspread covers the amateur 
bands from 80 to 10 metres -each band 
having a scale length of approximately 8 
inches, BFO tuning and Zener diode stabiliser. 
Size 6 in. x 12in. x loin. 
Please write :or specification leaflet. 
Kit.. £37.17.6 Assmbld... L45.17.6 

STABILISED POWER PACK 
Models MSP -IM and MSP -IW 

specially recommended for 
industrial and laboratory 
use, meeting the need for 
a reliable and versatile 
stabilised power pack 
capable of a very high per- 
formance. Input 200 -250 v. 
40 -S0 cis., A.C., fully fused. Output: H.T. 
200-410 v. D.C. at 0 -225 mA. in 3 switched 
ranges. Unstabilised A.C., 6.3 v. at 4.5 A. 
centre -tapped. Two Sin. " easy -to- read " 
meters for reading voltage and current 
simultaneously. Separate L.T. and H.T. 
supply transformers. All output circuits are 
isolated. Size 13ín. x 8)in. x 91in. 

MSP -1M (with meters) 
Kit.. £36.12.6 Assmbled. £43.12.6 

MSP -IW (less meters) 
Kit.. £29.17.6 Assmbld. .. £36.17.6 

BALUN COIL UNIT KIT 
Model B -1U. Will match unbalanced 
co -axial lines to balanced lines of either 
75 or 300!2. impedance. Frequency range 
10-80 m., input up to 200 watts. 
Kit .. L5.5.6 Assmbld. L5.18.0 

TAPE PRE -AMPLIFIER KITS 
Models TA -IM and TA -1S 

The Combined Tape 
Record!Replay Amplifier 
is available in both 
monophonic and stereo- 
phonic model. Model TA -IM can be modified 
to the stereo version with modification kit 
TA -IC. 

TA -IM Kit (19.18.0 Assmbld. £28.18.0 
TA -IS Kit L25.10.0 Assmbld. L35.18.0 

TA -IC Kit .. L6.15.0 

All prices are mail order and include 
free delivery in the U.K. 

Deferred Terms 
are available on all orders above £10 

AMATEUR TRANSMITTER KIT 

Model 
The World's most most popular 

Amateur TX Kit 
Completely self -contained. 150 w D C. input. 
Built -in highly stable VFO and :.II Power Supplies. 
The K 78 high -level anode and screen modulator stage 
gives over 100 watts of audio from less than 1.5 mV 
input. 
Keying on CW is via the VFO and buffer amplifier cathodes; 
the other RF valves are biased beyond cut-off. 
Provision has been made for remote control operation. 
Covers ail Amateur bands up to 30 Mcfs. 'phone or CW. 
Kit .. L81.10.0 Assembled .. (106.15.0 

AMATEUR BANDS RECEIVER KIT 
Model RA -1 The ideal economically 

priced fixed station, 
portable o, mobile receiver covering 
the Amateur bands from 160-10 m., 
each band separately calibrated on a 

large illuminated slide -rule dial. Features: Signal strength 
meter. tuned RF amplifier stage, half -lattice filter, ad- 
justable noise limiter. Freq. coverage 160, 80. 40, 20, 15, 

10 metre bands. I.F. 1620 kc/s. 
Kit .. L39.6.6 Assembled .. L52.10.0 

AMERICAN HEATHKIT 
SINGLE SIDE BAND EQUIPMENT 

Transmitters. Receivers, Transceivers. Send for 
details of models. Fully illustrated American 
Catalogue of Heathkit range sent for only I!- 
post -paid. Or see selection of models in British 
catalogue. 

REFLECTED POWER METER KIT 
Model HM -IIU Indicates reliably but inexpensively, 
whether thy R F. power output of your transmitter is 

being transferred efficiently to the radiating antenna. 

Kit .. £8.10.0 Assembled .... (10.15.0 

VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF -IU 

Specially dcsigned to meet the 
demand for the maximum possible 
flexibility from an amateur Trans- 
mitter which would otherwise be 
subject to certain limi ations imposed 
by crystal control. Calibrated for all 
Amateur bands 160-10 metres, 
fundamentals on 160 and 40 m. Ideal for Heathkit DX -40U 
and similar transmitters. 
Kit .. (10.17.6 Assembled .... (15.19.6 

Q MULTIPLIER KIT. Model QPM -I 
A reasonably priced Q Amplifier 
for the amateur and short -wave 
enthusiast. This self -powered unit 
(200-250 v. 50;60 c;s.) may be used 
with communications receivers to 
provide both additional selectivity 
and signal rejection. 
Models QPM -I for 470 kc /s. IF. QPM -16 for 1.6 Mc.s. IF. 

Kit, either model L8.10.0 
Assembled L12.14.0 

AERIAL TOWER KITS. Model HT -I, 
HT -1G 

Height 32ft. sq. section aft. x aft. at base (no stays re- 
quired). Accessories available as extras: 

HT -1G Kit (galvanised) £43.15.0 
HT -I Kit (red oxide) (37.15.0 

DAYSTROM LTD 
DEPT. WW.I, GLOUCESTER, ENGLAND 

Member of the Schlumberger Group i cl 'ding the Heath Company 
MANUFACTURERS OF THE WORLD'S LARGEST- SELLING ELECTRONIC KIT -SETS 
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Outstanding British Equipment by Heath k i t 
(All models available as easy -to -build kits or factory assembled). 

FM TUNER KIT, Model FM-4U 
Tuning range 88 -108 Mc s Fly- 
wheel tuning. Attractive Pers- 
pex front panel in two tone grey 
with golden trim. Thermometer 
type tuning indicator, pre - 

aligned I.F. transformers. Own built -in power supply. 
Tuning heart model FMT -4U 0 /I5/- Incl. P.T. 
I.F. amplifier and power supply, Model FMA -4U. 
Complete with case and valves C13/13'- Sold 
separately. Kit Total L16.8.0. 

STEREO DECODER SD -I 
Ideal for use ,sain valve FM Tuners. 
Kit .. L8 IO 0 Assembled .... (12.5.0 

3 3 W HI -FI STEREO AMPLIFIER 
Kit Model S -33H An inexpensive 

stereo -mono ampli- 
fier with the high sensitivity necessary for lightweight 
miniature ceramic pick -ups (e.g., Decca Deram). 
De luxe version of the S -33 with attractive two -tone 
grey Perspex panel. 
Kit L15.17.6 Assembled (21.7.6 

MONO CONTROL UNIT KIT 
Model UMC -I 

Ideal for use with MA -12 
or similar amplifier. Output 
0.25 v. Send for full details. 

Kit L9.2.6 Assembled E14.2.6 

AMATEUR TRANSMITTER KIT 
Model DX-40U 
Covers all amateur bands from 

crystal 80 to 10 metres, crystal controlled. 
Power input 75 watts C.W. 60 watts 
peak control led carrier phone. Out- 

put 40 watts to aerial. Provision for VFO. Filters mini- 
mise T.V. interference. Modulator and power supplies 
are built -in. Single knob band switching is combined 
with a pi- network output circuit for complete operat- 
ing convenience. A high -grade moving -coil meter 
indicates the final grid or anode current. Provision is 
made for the use of 3 crystals. 
Prices now reduced to:- 
Kit .. L29.19.0 Assembled .... L41.8.0 

GENERAL COVERAGE RECEIVER 
KIT RG -I 

An inexpensive communications type receiver specially 
designed for the short wave listener with many refine- 
menu found only in receivers costing much more. 
Freq. coverage 32 Mc /s. -1.7 Mt /s. in 5 ranges also 
M.W. band. 
Kit .. L39.16.0 Assembled .... L53.0.0 
Optional extras available. 

GRIP -DIP METER KIT. Model GD -1U 
Functions as oscillator or absorption 
wavemeter. With plug -in coils for 
continuous frequency coverage 
from 1.8 Mc's. to 230 Mc's. 

Kit LI1.9.6 Assembled L14.9.6 
Additional Plug -in Coils Model 341 -U extend 
coverage down to 350 kc/s. With dial correlation 
curves. 17/6. 

TRANSISTOR INTERCOM KITS 
Models XI -IU and XIR -IU 

9 e. battery operated. Up to five remote stations can 
be operated with each Master. The Master unit can 
call any one, a combination, or all five Remote stations 
and any Remote station can call the Master. 

Model XI -IU (Master) 
Kit .. LI1.9.6 Assembled .... LI7.9.6 

Model XIR -IU (Remote) 
Kit .. L4.9.6 Assembled .... L5.18.0 

HI -FI STEREO AMPLIFIER 
KIT Model S -99 

18 w. output (9 per channel with 
0.2 per cent. distortion at 9 w. per 
channel). It has ganged controls 
Stereo /Mono gram. radio and tape recorder inputs 
and push -button selection. Ultra -linear push -pull 
output. P.C. boards. Attractive Perspex front panel 
with golden surround and grey metal cabinet. 

Kit L28.9.6 Assembled L38.9.6 

s 

HI -FI SPEAKER SYSTEM 
Model SSU -I 

Ducted -port bass reflex cabi- 
net " in the white." Fre- 
quency response is 40- 16,000 
c /s. Power rating 10 watts 
Matched speaker units Bin. 
high flux (12,000 lines) with 
hyperbolic cone and 4in. 
wide angle dispersion type 
for higher frequencies. 
Kit (with legs) LI2.12.0 

KIT 

(less legs) LI 1.17.6 
(inc. P.T.) 

A.M. F.M. TUNER KIT 
Tuning range 88 -108 M. (FM) 
16 -50. 200 -550. 900.2,000 m. 
Flywheel tuning. Attractive 
Perspex front panel in two-tone 
grey with golden trim. Thermometer type caning 
indicator, pre -aligned I.F. transformers. Switched 
wide and narrow A.M. bandwidths. 
TUNING HEART Model AFM -TI E4/13/6 (inc. 
P.T.) I.F. AMPLIFIER and Power Unit Model 
AFM -I. Complete with metal cabinet and valves 
E22/114. Sold separately. 

Kit Total L27.5.0 

ELECTRONIC WORKSHOP KIT 
EW -I 

20 exciting experiments can be made with this one kit. 
Kit L7.13.6 (incl. P.T.) 

SINE SQUARE 
GENERATOR 
Model IG -82U 

Covers 20 c /s -I Mc ¡s. in 
5 bands. Simultaneous 
Sine and Square Wave outputs. Less than 0.150S 
rise time on Square Wave. Less than 0.5% 
distortion on Sine wave. Up to 10 volts 
output. This attractively styled generator is 
designed for maximum operating convenience. 
Size 13in. x 8( x 7in. deep. 

Kit L25.15.9 Assembled L37.15.0 

OSCILLOSCOPE TRACE DOUBLER 
KIT Model S -3U 

This device will extend the use 
of your single -beam oscilloscope, 
and at a nominal cost, will give 
you the advantages of a double 
(or other multiple) beam 'scope. 

Kit L13.10.0 Assembled L19.10.0 
OSCILLOSCOPE ACCESSORY KITS 

Demodulation Probe kit 337 -C L2.17.6 
Low -cap Attenuator Probe kit Pk -I 

L3.12.6 
See also Oscilloscope page 

Deferred Terms ava.lab'e on all order above C10. 

HI -F1 MONO POWER AMPLIFIER 
KIT Model MA -12 

A compact Hi- Fidelity power 
amplifier (including auxiliary power 
supply). 12 watts output. Wide 
frequency range and low distortion. 
A variable sensitivity control is 
fitted enabling it to be used with 
an existing amplifier in a stereo- 
phonic system. Other applications 

includes sound reinforcement systems, transmitter 
modulators, for use with tape recorders. 
Kit L12.18.0 Assembled LI6.18.0 

" COTSWOLD " SPEAKER 
SYSTEM KIT 

This acoustically designed en- 
closure measures 26 x 23 x 
141in., and houses a special 12in. 
base speaker with 2in. speech 
coil, elliptical middle speaker, 
together with a pressure unit to 
cover the full frequency range of 
30- 20,000 c /s. Its polar- distribu- 
tion makes it ideal for really Hi -Fi Stereo. Delivered 
complete with speakers. cross -over unit. level control, 
grille cloth. etc. Left in the white for finish to 
personal taste. 
Kit (25.12.0 
Also available assembled and finished E33.4.0 

41in. VALVE VOLTMETER KIT 
Model V -7AU 

The world's most popular valve volt- 
meter with printed circuit and I per cent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D.C. volts 
to 1.500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 megohms, 
with internal battery. D.C. input resistance is II 
megohms and dB measurement has a centre -zero 
scale. Complete with test prod, leads and stand- 
ardising battery. Power requirements, 200.250 v. 
40-60 c /s. A.C. 10 watts. 
H.V. and R.F. Probes available as optional extras. 
Kit (13.18.6 Assembled L19.18.6 

DECADE RESISTANCE BOX KIT 
Model DR -IU. Range I- 99,999U in lU Steps. 
Ceramic switches throughout. Current rating from 
500 mA. to 5 mA. according to decades in circuit. 
Polished wooden cabinet supplied complete. 
Kit (10.18.0 Assembled LI4.18.0 

Prices include Postage U.K. 

DECADE CAPACITOR KIT 
Model DC -I 

Capacity values 100íi1á to 0-ll,.F in 100tgiF steps. 
Precision silver -mica capacitors and minimum loss 
ceramic wafer switches ensure high accuracy. 
Kit 0.15.0 Assembled (10.18.0 

TELEVISION ALIGNMENT 
GENERATOR KIT 

Model HFW -I 
Offers the maximum in performance, flexibility and 
utility at the lowest possible cost. Several outstanding 
features have been incorporated in this model which 
are unusual in instruments in this price range. Fre- 
quency coverage 3.6 Mc /s. to 220 Mc /s. on funda- 
mentals. Unique non -mechanical sweep oscillator 
system. High level output on all ranges. Sweep 
deviations up to 42 Mc /s. Built -in fixed and variable 
marker generator (5 Mc /s. crystal supplied). 
Kit (38.18.0 Assembled L49.15.0 

Prices quoted are Mail Order Prices; retail 
prices slightly higher. 

-°- - --- -- -°- - D A Y S T R O M LTD 
DEPT. W.W.I. GLOUCESTER, ENGLAND 

Member of the Schlumberger Group including the Heath Company. 

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS 
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Heathkit World-Leader in 
INSTRUMENTS HI -FI RADIO Electronic kits 
The construction manual provided with the kit ensures successful assembly 

Sin. WIDE BAND GENERAL -PURPOSE 
OSCILLOSCOPE, I0 -12U 

' Y " sensitivity 10 mV. r.m.s. per cm. at I kc /s Band- 
width 3 c /s -4.5 Mc /s. Frequency compensated input 
attenuator X1, X10, X100. T /B, 10 c/s -500 kc /s. in 5 steps. 

Two extra switch selected pre -set sweep frequencies in 
LB range. TIB output approx. 10 v. peak to peak. Built - 
in IV calibrator Facility for " Z " axis modulation Elec- 
tronically stabilised power supply Power req. 200-250 v. 
A.C., 40-60 c /s., 80 watts Fused Front panel, silver and 
charcoal grey Cabinet, charcoal grey, size 81': 14 17ín. 
deep. Net weight 231b. 56 -page construction and operation 
manual. 

Kit [35.17.6. Assembled L45.15.0 

Attenuator and demodulator probes available as optional extras 

bin. VALVE VOLTMETER, IM -13U 
Modern styling Extra features The ideal 

VVM for the Electronic Engineer 6M. Ernest 
Turner 200.A. meter with multi -coloured scales 

Unique gimbal bracket allows bench, shelf or 
wall mounting Measures A.C. (r.m.s.), D.0 volts 
0 -1.5, 5, 15, 50, 150, 500, 1,500 Resistance 
range 0.1 to I,000Mid with int. battery Vernier 
action zero and ohms adjustment Roller- tinned 

printed circuit High Input resistance (I IMU) Comprehensive assembly and 
operation manual Sire 5 . 121-1 x 4jin Complete with test prod and leads. 

Kit [18.18.0 Assembled [26.18.0 
4)in. Valve Voltmeter -V -7A (not illustrated). Kit L13,18.6. 

Assembled [19.18.6 

0IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIII 1III,I'IIIIIIII 

3in. PORTABLE GENERAL -PURPOSE 
SERVICE OSCILLOSCOPE, OS -2 

Modern styling lightweight and co:npacs size, make 
this the ideal 'scope for service man, laboratory tech- 
nician, amateur radio enthusiast or hobbyist " Y " 
bandwidth 2 c /s -3 Mds -3 dB. Sensitivity 100 mV' 
cm Push -pull vertical and horizontal amplifiers Wide 
range time -base generator 20 c/s -200 kc /s m four ranges. 

Automatic lock -in synchronisation Mu -metal c.r.t. 
shield Printed circuit board construction Power req. 
200 -250 v. 50 -60 c/s A.C. 40 watts Fused Front panel 
silver and charcoal grey. Size Sin. w.. 7jin. h. 12ín. 
deep. Weight: 911b. 

Kit [23.18.0 Assembled L31.18.0 

GENERAL -PURPOSE SERVICE 
RF SIGNAL GENERATOR, RF-1U 

Ideal for the alignment and trouble shooting 
of RF, IF and audio circuits Large easy -to -read 
dial Pre -aligned coil and bandswitch assembly 
RF output of at least millivolts 100 kc/s -100 
Mc /s fundamentals up to 200 Mc /s hat monies 

400 cycle audio signal with 4 v. output 
Dimensions 9jin. wide 6)in. high Sin. deep. 

1 

Kit [13.18.0 Assembled [20.8.0 
AUDIO SIGNAL GENERATOR, AG -9U (not illustrated) 

Kit [23.15.0. Assembled L31.15.0. 

IIIIIIIIII'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllllllllllllllllllllll',Il'III.III111IIIII IItIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIII!II I' 1'. 

See these and other Heathkit models in the FREE catalogue 

NEW! PORTABLE STEREO 
TAPE RECORDER, STR -I 
s ; track stereo or mono record and play- 
back at 7), 31 and I¡ I. p.s. 18 transistor 
circuit Record level indicator Digital 
counter with zero reset Stereo mit and 
aux. inputs. Speakerheadphone outputs. 

Built -in audio amplifier gives 4 watts rms 
output per channel. Two high efficiency 
8in. x Sin. speakers. 
Versat.le Recording facilities. So- easy -to- 
build. Outstanding performance for price. 

Kit L45.18.0 Assembled [59.15.0 

THE CAR RADIO TO COMPLETE YOUR MOTORING 
PLEASURE CR -I 
Complete your motoring pleasure with this 
small, compact, high output unit. Superb 
long and medium wave entertainment 
whenever you drive. For 12v. positive or 12v 

negative car earth systems. 

8 latest semi -conductors (6 transistors, 2 diode circuit) Powerful output 
(4 watts) will drive two speakers. Styled to harmonise with most car colour 
schemes Supplied in two units, pre- assembled and aligned RF unit kit. E1.13.6 
nc. P.T. IF /AF amplifier kit LI1.3.6. 

Total price kit (excl. LS)....[I2.17.0 inc. P.T. 
L /speakers and accessories available at extras. 

Prices quoted are Mail Order, and include free delivery in U.K. Retail prices slightly higher. 

NEW! PORTABLE STEREO 

Compact, economical stereo and mono 
record playing for the whole family 

Mains operated All " solid state " 
Ir cuitry. Modern compact styling 

Detachable second loudspeaker gives 
optimum stereo effect Automatic 
playing of 16, 33, 45 and 78 rpm records 

Suitcase portability Two 8M.. 5in. 
speakers Controls: Volume. Balance 
and Tone. Dimensions: overall 27in. 
wide r 141m. high 7jin. deep. 

Kit [27.15.0 Assembled price on request. 

RECORD PLAYER, SRP -I 

"OXFORD" LUXURY TRANSISTOR PORTABLE, UXR -2 

This superb transistor radio is the idea! domestic 
or personal portable Medium and Long Wave 
receiver Solid leather case and handle Easy -to 
read tuning scale Extra large loudpseaker. 
Push button L, MW and tone 10 semi- conduc- 
tors (7 transistors plus 3 diodes) Sockets for 
personal earphones, tape recorder, car aerial 
Internal 9 -volt battery (not supplied) lasts for 
months Latest printed circuit techniques 
Comprehensive, easy -to- follow, fully illustrated 
Instruction Manual. 

Kit [14.18.0 jnc. P.T. 

t,._.. ......_.._,._.._.._,._,._- ._.._,._. D A Y S T R O M LTD _.._. ._.._.._.._.._.._.._,._.._.._.7 
DEPT. WW.I, GLOUCESTER, ENGLAND s 

Member of the Schlumberger Group including the Heath Company i. 

1 MANUFACTURERS OF THE WORLD- FAMOUS EASY -TO -BUILD ELECTRONIC KITS i 
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26 WIRELESS WORLD 

NÎW 
SINGLE-FUNCTION PORTABLE METERS 

AT REALISTIC PRICES 

JANUARY, 1968 

Produced, to Anders' specification, by a leading overseas 
manufacturer. D.C. accuracies within 1.5% F.S.D. 
A.C. accuracies within 2.5% F.S.D. Mirror scale approx. 3.5" 
Case dimensions 71" x 41" x 3 ". Dual connection terminals. 
Supplied complete with robust leads. Models marked with an 
asterisk have varistor protection against 50% overload. 
"SM -301. DC MICROAMMETERS. with range 
selection by rotary switch. 
RANGES: 50, 100, 250. 500 and 
1.000 Microamperes. £9.2.6 nett 

*SM -311. DC MILLIAMMETERS. with range 
selection by rotary switch. 
RANGES: 1, 5, 10, 25, 100. 250, 
500 and 1.000 Milliamperes. £8.0.0 nett 
SM -321. DC AMMETER, with range selection by 
terminals. 
RANGES: 1. 2.5. 5. 10 and 25 Amperes. (8.0.0 

nett 
SM -331. DC VOLTMETER. with range selection 

by rotary switch. 
RANGES: 1. 2.5. 5. 10. 25 50. 100. 250, 
500 and 1,000 Volts. 
SENSITIVITY: 20.000 Ohms per Volt. £9.15.0 

nett 

SM -351. AC MILLIAMMETER. with range 
selection by rotary switch. 
RANGES: 5, 25. 100. 250 and 
1.000 Milliamperes. £8.10.0 nett 
SM -361. AC AMMETER. with range selection by 
terminals, incorporating Current Transformer. 
RANGES: 1. 2.5 5. 10 and 25 Amperes. £9.15.0 

nett 
*SM -371. AC VOLTMETER. with range selection 

by rotary switch. 
RANGES: 5, 10. 25. 50. 100. 250. 500 and 
1.000 Volts. 
SENSITIVITY: 2.000 Ohms per Volt. (8.15.0 

nett 

ANDERS ELECTRONICS LIMITED 103 Hampstead Road London NW1 'Telephone: Euston 1639 
WW -030 FOR FURTHER DETAILS 

CHASSIS and CASES 
by of 

EDGWARE R0. 

H. L. SMITH & CO. LTD. 
Electronic Components Audio Equipment 

287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: 01 -723 5891 

We shall be pleased to quote for all your component requirements. 

BLANK CHASSIS 
SAME DAY SERVICE 

Of over 20 different forms made up to YOUR SIZE. 
(Maximum length 35m., depth 4m.) 

SEND FOR ILLUSTRATED LEAFLETS 
or order straight away working out total area of material 
required and referring to table below, which is for four -sided 
chassis in 16 s.w.g. aluminium. 

48 sq. in. 4/6 176 sq. in. 9/10 304 sq. in. 15/2 
80 sq. in. SILO 208 sq. in. 1112 336 sq. in. I6/6 

112 sq. in. 7/2 240 sq. in. 12/6 368 sq. in. 17/10 
144 sq. in. 8/6 272 sq. in 13/10 and pro rata. 
P. & P. 2/6. P. & P. 3/- P. & P. 4/6. 
Discounts for quantities More than 20 sizes kept in stock for 
callers. 
FLANGES ( }in., Oin.), 6d. per bend. 
STRENGTHENED CORNERS I;- each corner. 
PANELS: Any size up to aft. at 6'- sq. ft. 16 s.w.g. (l8 s.w.g 
5;3). Plus post and packing. 

Type W 

.. Type Y 

Type Z 

Type U 

CASES 
ALUMINIUM, SILVER HAMMERED FINISH 

Type Size 
U 4x4x4 
U 
U 
U 
W 
W 
W 

Price 
10- 

51x4 }x4} IS 6 
8x6x6 21;- 
9 }x7 }x3} 22 - 
15 x 9 x 9 44/6 
8x6x6 21/. 
12 x 7 x 7 34/- 
15 x 9 x 8 44/. 

Type Size Price 
Y 8x6x6" 26/6 
Y 12x7x7 41/- 
Y 13x7x9 461- 
Y 15 x 9 x 7 48/6 
Z I7x10x9 66/- 
Z 19 x 10 x 8} 7I /- 
"Height 

Plus post and packing. 
Type U has removable bottom or back, Type W removable front, Typa 
all- screwed construction, Type Z removable back and front. 

Y 

WW -831 FOR FURTHER DETAILS 
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Over 100,000 valves a year ar 
Initially stabilised by us for International 

Computers and Tabulators Limited. 

After seven days and nights on 

the process jig illustrated, poten.ial early 

failures which could destroy invaluable 

computer time have been elimina.tad. 

Then follows rigorous mechanical 

and electrical selection, enc ing with 

a vital simulated " user " test. 

Only Pinnacle agreed to tackle this job . . . 

Just another facet of this Company's 

unique valve service to the electronics 

industr}. 

Pinnacle 
PINNACLE ELECTRONICS LT1 
ACHILLES ST. NEW CROSS LONDON S. -.W 

Tel: 01 -69! '215 

WIRELESS WORLD 

ettìng a 

good start in 

life._ 

27 
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TRANSISTORS LIMITED 

We've tied up some of the loose ends 

in Packaged Circuit Amplifiers ... 
Now the Newmarket Transistors range is rationalised 
and uprated, but still gives you off -the -shelf, all the 
experience of our team packed into more than a dozen 
pre -assembled amplifiers, pre -amps and power supplies 
which are all pre- tested, guaranteed, economical and 
time -saving. (Ask our world -wide customers!) Specifi- 
cally, our PC's use higher output transistors for better 
high- temperature ambient operation and better over- 
load characteristics. So why not unravel your amplifier 
problem by dropping a line for our revised ABC Guide to 
Newmarket Packaged Circuits? 

r Please give me details of your extended range 
of Packaged Circuits. 
My particular interest is:._ _ 

Name 

Company 'Address 

To: Newmarket Transistors Ltd. 
Exning Road, Newmarket, 
Suffolk ONE 8 3381 

L. 

Position 

Newmarket 
TRANSISTORS LIMITED 

WW-033 FOR FURTHER DETAILS 

JANUARY, 15'68 

^^°ln.*ew=1llwi11111k- ---1. 

63óchecNmate 
10- 100,000Hz (4 ranges; scale 

length 81 inches each range). 
Maximum outputs: 25Vrms sine - 

wave, 50Vp -p squarewave (continu- 
ously variable from 1 mV). 

The new Taylor 192A L.F. Oscillator is 
designed to meet the requirements of 
engineers checking the performance of 
amplifiers, transformers, loudspeakers and 
other devices. Its low distortion (less than 
0.5% at 1 kHz) enables you to test both 
steady -state and transient responses 
through the audio band and well beyond. 
Its UK list price is £36.10.0. Trade prices 
on application. 

Completetechnical information available 
from Taylor Electrical Instruments 
Ltd, Montrose Avenue, Slough, Bucks. 
Telephone: Slough 21381.Telex 84429. 

WW -034 FOR FURTHER DETAILS 
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RCA COLOUR TUBES 
two totally unique advantages 

New Rare Earth Red Phosphor 
These new red phosphors- cxclusi%e to RCA- combined with 
efficient sulphide blue and green phosphors produce pictures at their 
brightest and most dependable. They completely overcome the 
imbalance of the three guns which cause red blooming, colour 
fringing and failure of the red gun due to overwork. RCA's New 
Rare Earth Red Phosphor achieves UNITY CURRENT' RATIOS 
-equal beam current from each electron gun; higher brightness, 
picture contrast and highlight; much longer tube life. 

Perma- Chrome 
This is a four -point, temperature -compensated shadow 
mask assembly which accurately adjusts and sets the 
shadow mask position relative to the screen. Shadow mask 
expansion limits the performance of a rectangular colour - 
tube- --Perms- Chrome renders this problem negligible. 
Perma -Chrome produces full- colour fidelity and tempera- 
ture equilibrium throughout normal operation. It main- 
tains excellent field purity and uniformity.. 

RCA `HI -LITE' COLOUR PICTURE TUBES... 

THE BRIGHTEST IN THE INDUSTRY 
For full technical specification and application information, write to: 

RCA COLOUR TUBES LTD PINFOLD PLACE PIMBO SKELMERSDALE - LANCS - TEL: TAWD VALE 4951 

WW-035 FOR FURTHER DETAILS 
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Pat. 110 
mono -bloc 
connectors 

with 
closed entry 

contacts 
FULLY APPROVED TO DEF 5325 -5 STANDARD FOR 

9, 15, 25, 37 AND 50 WAY CONNECTORS. 

FULLY APPROVED 

JANUARY, 1968 

UICK DELIVERY 

A.D.S. P.O. 

3000 

SERIES 

Throughout 30 years' telephone 
service, and automation refinements, the world's 
most versatile relay: I too coils in limitless permutations 
from 4 milli -amp to 20 amps (0.1 to 400 volts); fast, slow, and A.C. 
versions; I to 16 contact units (36 springs max.); Standard contacts 
0.3 to I amp; Alternatives for switching Dry- state, Inductive, and 
10 amp circuits. Insulation from 100 to 4,000 volts; Life up to 100 

million operations; Plain or tropical finishes; approx. dimensions 
1312" x 3 }" x 2}" max. An A.D.S. 3000 Type to meet all 
specifications -G.P.O., E.I.D., C.E.G.B., ADMIRALTY, 
U.K.A.E.A., ALL COMMERCIAL, ETC. 

These connectors consist of one -piece Diallyl Phthalate 
moulding with hard gold plated plug pins, socket contacts, 
and beryllium copper contact clips. Closed entry contact 
design eliminates the risk of damage to the sockets by test 
probes. The shells are of passivated cadmium plated steel 
and the covers and cable clamps are of die -cast aluminium 
Grade LM6. 

ELECTRICAL RATINGS Working voltage: 750 volts DC 
Current capacity: 5 amps max per contact 

CARR gl]OBUGEG3 00 QY0 
the firm with the best connections 

Stapleford,Nottingham. 

Telephone: Sandiacre 2661. 

Sales of lices: Wembley, 

Brmingham,Sale,Glasgow. 
WW -036 FOR FURTHER DETAILS 

CARR FASTENER 

U N I T E D - C A R R C R O U P 

A.D.S. P.I. PLUG -IN 
3000 TYPE 

Plug -in version of 3000 and K3000 
series; Coils and contacts to G.P.O./ 
R.C.S. and variations; Standard contact 
insulation is 250v working; 4001750v 
also provided; bases available for 
immediate installations ex stock; 
Relays changed in seconds avoiding 
stoppages. Another approved Relay. 
Approx. dimensions Ir" x 3" x 4 } ". 

A.D.S. P.O. 600 
SERIES 

Miniaturised 3000 Type with 
similar, but restricted, speci- 
fication; requires only }in. 
chassis space (twelve in same 
length as nine 3000 Type): I or 2 coils: I to 6 

contact units (14 springs max.). Approx. dimensions -Fr x 3 }" x I¡" 

5 RELAYS 

WW -037 FOR FURTHER 

A.D.S. RELAYS 
LTD. 
97 ST. JOHN STREET, 
LONDON, E.C.1. 
Telephone: 01 -253 3393 

DETAILS 
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41.) 

(4 -, 
The same safeguards in manufacture and control that have won governme It contracts for 

TEONEX in over forty different countries apply equally to ensure top quality for private users too. 

When you require valves to comply with E.V.S. or M.I.L. standards - choose TEONEX. 

The TEONEX range (for use outside the U.K. only) incorporates the entire series of British - 

produced valves or their Continental equivalents, including a wide range of colour T.V. valves. 

Price list and technical specifications may be obtained from:- 

Export Enquiries Only Please! TEONEH LIMITED 
TEONEX 

1 

2a, Westbourne Grove Me\\s, 
London, W.11 
England. 

WW-038 FOR FURTHER DETAILS 
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TRANSIT PACK 
PROTECTION 

WITH 

FORMAIR 

Jr..4ti,.; 

Prevention is better than claim. Even your 
most fragile apparatus will arrive intact when 
packed in Foamair. A flexible urethane, Foamair 
gives complete protection against vibration and 
shock. 
The illustration shows a highly successful 
transit pack designed for exporting brittle fur- 
nace elements to Russia. Commissioned by 

Morganite Electroheat Limited, the bespoke 
pack was repeatedly tested at the prototype 
stage: complete consignments survived four - 
foot drop tests on to concrete. 
As it can be cut or profiled to any shape, let us 
tailor Foamair to your product. If you cannot 
risk sending it, we'll arrange to have it collected. 
Then we'll safely consign it back to you packed 
in Foamair. 

'111 FOAMAIII LIMITED 
©21 West Ferry Road, Millwall, London, E.14. 
Telephone: EASt 5665 (4 hues) 
Member of the Kayloam group of companies 

WW-039 FOR FURTHER DETAILS 
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r r RADFORD' 
AUDIO LABORATORY INSTRUMENTS 

LOW DISTORTION OSCILLATOR (Series 2) 

An instrument of high stability providing very pure sine 
waves, and square waves, in the range of 5 Hz to 500 kHz. 
Hybrid design using valves and semiconductors. 

Specification 
Frequency coverage: 
Output Impedance: 
Output Voltage: 
Output Attenuation: 
Sine Wave Distortion: 

5 Hz -500 kHz (5 ranges) 
600 Ohms. 
IO Volts r.m.s. max. 
0-110 dB continuously variable. 
0.005 " from 200 Hz to 20 kHz 

increasing to 0.015' , at IO Hz 
and 100 kHz. 

Square Wave Rise Time: Less than 0.1 microseconds. 
Monitor Output Meter: Scaled 0 -3, 0 -10, and dBm. 
Mains Input: 100 V. -250 V. 50'60 Hz. 
Size: 14x I 1 x8in. 
Weight: 25 lb. 
Price: £125. 
Rack mounting version available. 

DISTORTION MEASURING SET (Series 2) 

A sensitive instrument for the measurement of total har- 
monic distortion, designed for speedy and accurate use. 
Capable of measuring distortion products as low as 0.002",,. 
Direct reading from calibrated meter scale. 

Specification 
Frequency Range: 
Distortion Range: 
Sensitivity: 
Meter: 
Input Resistance: 
High Pass Filter: 

Frequency Response: 

Power Requirements: 
Size: 
Weight: 
Price: 
Rack mounting version 

20 Hz -20 kHz (6 ranges) 
0.01 °;, -100°;, f.s.d. (9 ranges) 
100 mV. -I00 V. (3 ranges) 
Square law r.m.s. readinr 
100 kOhms. 
3 dB down to 350 Hz. 
3 dB down to 35 Hz. 

I dB from second harmonic of 
rejection frequency to 250 kHz 

Included battery. 
I71-x I I Bin. 
15 lb. 

190. 
available. 

VOLTMETER (new item) 
A transistor operated voltmeter satisfying the requirements 
for audio frequency measurement. 

Specification 
Sensitivity: 
Calibration Accuracy: 
Frequency Response: 
Input Impedance: 

Meter Scaled: 
Power Requirements: 
Size: 
Weight: 
Price: 

I mV.-300 V. f.s.d. (12 ranges) 
2" f.s.d. 

I dB. IO Hz-500 kHz. 
1 MOhm. I mV.-300 mV. 
10 MOhm. I V.-300 V. 

0-3, 0-10, and dBm. 
Included battery. 
110( 6+ 6in. 
7 lb. 
E35. 

RADFORD LABORATORY INSTRUMENTS LTD 

Ashton Vale Road 
Bristol 3 

WW -040 FOR FURTHER DETAILV 
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NOW 
FROM 

Antiference 
IMPROVED RECEPTION AND 

A VITAL BREAKTHROUGH 

FOR THE FUTURE 

DLP7 

LP5 L P7 

Antiference 

LOG -PERIODIC AERIALS 

FOR BAND III 
Fu//y covered by Peroni No 808878 Reyu Des. No.933070end others penduhy. 

Antiference are first with wide -band tv aerials using the 'log- 
periodic' principle. Here are aerials with incredibly even response 
:hroughout the whole of Band Ill - not just in respect of forward 
gain - the front /back ratio, beamwidth and impedance are. 
constant too .... No other aerials have cleaner polar diagrams! 
The sophisticated technical design has been cleverly matched 
by uncomplicated aerial engineering. The transmission line 
feeding the elements is incorporated in the double boom. 
Because transmission line theory is an integral part of the log - 
aeriodic design these aerials stack more efficiently than Yagi's. 
Nocompromise has to bemade electrically ormechanically. 
The result .... No present reception problem is too tough for the 
L.P and for the future ?.... No matter what changes are 
made to Band Hl channels or standards, Antiference log - 
periodic aerials can cope better than any other. 
Naturally L.P's cost a little more than ordinary Band Ill aerials - 
hut they're worth it! Send for further details. 

a 
Antiference Limited Aylesbury Bucks TeI:2511 Remember Antex'... 'Hilo "... "Trumatch' 

WW-041 FOR. FURTHER DETAILS 
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34 WIRELESS WORLD JANUARY, 1968 

FOR QUICK AND CLEAN HOLES 

Simple operation 

Quick, clean holes (up to 16 gauge mild 
steel) 

Saves time and energy 

Burr -free holes -no jagged edges 

Special heat treatment maintains keen 
cutting edge 

Anti- corrosive finish prevents rusting 

Used all over the world 
Used by all government services- Atomic, Military, Naval, 
Air, G.P.O. and Ministry of Works; Radio Motor and 
Industrial Manufacturers, Plumbing and Sheet Metal 
Trades, Garages, etc. 
Obtainable from Radio, Electrical and Tool Dealers 

WHOLESALE & EXPORT ENQUIRIES ONLY TO 

Patent Nos. 619178 & 938098 

SIZES: 
Round: r. i,k ". } , 

il'. +t . r. 
+F. F. +i'. I". 

1.V. 
lj". Ir. I. I }', 2" 

2,,'. 21 Square: +} ", and V 
Rectangular: }}' 

NOW! Three NEW round hole punches) 
2}" 

3" 

"Q-MAX" (electronics) LTD. Napier House, High Holborn, London, W.C.1. 

WW -042 FOR FURTHER DETAILS 

multi -range 
testing... 
mini 
A pocket size instrument with big performance. Measures 
A.C. and D.C. volts, D.C. current and resistance. Clear scale, 
knife edge pointer and tough Melamine cover. The 
movement is built into a pressed steel case, effectively 
screened from external magnetic fields. 
Look at these features : - 

G D.C. sensitivity 20.000 ohms per vo!t. D C accuracy 21% F.S.D. 

A.C. sensitivity 2,000 ohms per volt LI A C. accuracy :_ 21% F.S.D. 

Small size, 5r. 3f' x 21' C! A C. accuracy maintained up to 201c,. 
r] Weight 18ozs. i -! 20 ranges. 

minitest multi -range test set 
uA n,uvernent 2u,UUJ uhrr,, 

for only £7.17.6 (trade price) 
t ogler on request. 

Cass) SALFORD ELECTRICAL FC INSTRUMENTS LIMITED 
Peel Works. Barton Lane. Eccles. Manchester Tel ECCIes 5081. Telex: 66711 
London Sales Office: Bropk Green. Hammersmith, W.6. Tel : 01 -603 9292 
A Subsidiary of the General Electric Co. Ltd. of England. 

WW -043 FOR FURTHER DETAILS 
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N}IRA\ 
TRANSISTORIZED 

VHF TV 

TRANSPOSER 

C 100 mW or 500 mW output power 
Fully transistorized 
High stability 
Mains or battery operation 
Rack or cabinet mounting 
For black and white as well as 

colour transmission 

Manufacturers of 

TV Transmitters and Accessories 
FM Broadcast Transmitters 
Microwave Systems 

AKSJESELSKAPET NFRA 
Pilestredet 75C, Oslo 3, Norway 

Representative for U.K.: 

ASH ELECTRONICS LIMITED 
12 Swallow Street, Piccadilly, London W. 1 

i 
WW-044 FOR FURTHER DETAILS 

low -loss 
OR 

HIGH ALUMINA 

pressed or extruded, 

have a high reputation 

for dimensional 

accuracy at 

very competitive 

Full details available from :. 

21 GERMAIN STREET, 
CHESHAM, BUCKS 

Chesham 
4808/9 

WW-045 FOR FURTHER DETAILS 
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. , 

We can't 
show them all 
The Partridge ran. c u ransformcrs 
Hi -Fi circuits covers most leading p 
lished designs. Write now for D 
Sheets, or let us have your speci 
enquiry- there's bound to be a model 
suit your needs. 

/ 
FARTRIDGE TRANSFORMERS LTD. ROEBUC 
CWUSINGTON, SURREY. LOWER WOO 

WIRELESS WORLD JANUARY, 196 

' 
for 
u b- 
ata 
fic 
to 

RD., 
( 4353 

----. 110 

.:i:..:. 

,;1, 
. tii. 

' t, 

.4, 

r 

Iq 

© 

tt tTl 

WW-046 FOR 

FOR `INSTANT HEAT' ... SAFE 
t. e t. EFFICIENT SOLDERING 

With a Weller 'Expert' Dual Heat Gun in hand you can successfully tackle any 
soldering lob -from a small printed circuit up to sheet metal work ! You get 
INSTANT HEAT at the press of a trigger -and tip is cool within 10 seconds 
of releasing trigger. Completely safe for operator ... and components. Simple 

to use ... speedy and accurate Dual Heat 
120 -140 watts Expert Dual Heat Gun 
66!. (Kit 8? 6). Also available: Marks- 
man Soldering Iron 29 - (Kit 38 -!. 

Soldering Equipment 
WELLER ELECTRIC LIMITED. 
Horsham, Sussex. Tel . Horsham 61747 

Name 

Address 

WW-047 FOR FURTHER DETAILS 

FURTHER DETAILS 

FRAHM 
vibrating 

FREQUENCY 

METERS 
are widely used as standards in many industries because:- 

1) They are accurate (to 0.3 or 0.1. as specified) 
2) They are nOt voltage or temperature sensitive, within wide limits 
3) They are unaffected by waveform errors, load, power factor or phase 

shift 
4) They will operate on A.C., pulsating or interrupted D.C., and super- 

imposed circuits 
5) They need only low input power 
6) They are compact and self -contained 
7) They are rugged and dependable 
FRAHM Vibrating Reed Frequency Meters are available in miniature, 
switchboard and portable forms, in ranges from 10 to 1700 cps. Descriptive 
literature on these meters, and on FRAHM Resonant Reed Tachometers, 
freely available from the sole U.K. distributors:- 

ANDERS METER SERVICE 
ANDERS ELECTRONICS LTD. 103 HAMPSTEAD ROAD LONDON NW1 

TELEPHONE EUSTON 1639 MINISTRY OF AVIATION APPROVED 
WW-e43 FOR FURTHER DETAILS 

NOMBREX 
NEW STYLE IMPROVED INSTRUMENTS 

OTHER MODELS AVAILABLE- 

o POWER SUPPLY 22 ... ... .. 

A.F. GENERATOR 30 

INDUCT. BRIDGE 33 

SH PREVIOUS 'SSUES FOR DETAILS 

LI 4.0.0 

CI9.10.0 

E20.0.0 

ALL IN FULL PRODUCTION ,`'r'' I 

C. R. TEST BRIDGE 32 [10.10.0 R.F. GENERATOR 31 £12.10.0 I 

TRANSISTORISED 
6d. STAMP FOR ALL LEAFLETS 1 NOMBREX LIMITED - _EXMOUTH - DEVON-J RÁDE AND ËXPORT ENQÚITtIES 

INVITED 
WW -C4) FOR FURTHER DETAILS 

POST & PKG. 6; 6 EACH EXTRA 

www.americanradiohistory.com

www.americanradiohistory.com


Iv.: 11:Y. 19rOS WIRELESS WORLL 

EDDYSTONE COMMUNICATION RECEIVERS 
For the Professional or Amateur user who likes the Best. 

Model Cash 
Price 

ECIO £53 

840C £66 
EB35 £60 6 

940 £133 

EA12 £185 

HIRE FURCHASE TERMS 

3 

Payments over 30 mortns it desired. 
Cuatation en request. 

Del vered Carriage pp id by Passenger Train. 

CARRIAGE PAID 

840C 

E66 

Deposit 12 mthly. Total 24 mthly. Total 
01 H.P. Price of H.P. Price 

£15 £3 8 2 £55 18 0 £1 19 2 £92 0 0 

£16 10 0 £4 8 9 £69 15 0 £2 7 6 £73 10 0 

£15 6 3 £4 0 7 £63 13 3 £2 3 0 £C6 18 3 

£34 £8 17 3 £140 7 0 £4 14 9 £147 14 0 

£47 £12 7 3 £195 7 0 £6 12 3 £205 14 0 

AI 
RADIO_ 

Telephone: AINTREE 1445 

SPadST I.III' FOR LITERA TIRE 

The Eddystone 
Specialists 

SERVICES LTD. 
5I COUNTY ROAD 

LIVERPOOL, 4 

ESTAR. 1935 

WW 050 FOR FUR FHIfR DETAILS 

TELEPRINTERS ' PERFORATORS 

REPERFORATORS TAPEREADERS 

EDITING & REPRODUCING SETS 
Codes: Int. Nu. 2 Merrurr Pr. :,.,,. E31:01 803. 

finery and special purpo, Cod ^s. 

2- 5 -6 -7 -8 TRACK AND 
MULTIWIRE EQUIPMENT 

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESáORIES 

Picture Telegraph, Desk -Fax, Morse Equip:nen;; 
Pen Recorders; Switchboards; Converters and Stabilised 
Rectifiers; Tape Holders, Pullers and Fast wind:rs; 
Governed, Synchronous and Phonic Motors; Tele- 
printer Tables and Cabinets; Silence Covers; Ditor- 
lion and Relay Testers; SendReceive Low and High 

.. . Pass filters; Teleprinter. 
Morse, Teledeltos Paper, 
Tape and Ribbons; Pola- 
rised and specialised relays 
and Bases; Terminals V.F. 
and F.M. Equipment; 
Telephone, Carriers and 
Repeaters; Multiplex 
Transmitters; Diversity 

Frequency Shift, Keying Equipment; Line, Mons 
Transporters and Suppressors; Racks and Consoles; 
Plugs, Sockets; Key, Pu,h Mini ture and other S.'itches 
Cords, Wires, Cables and S vitchb bard Accessories; 
Teleprinter Tools; Stroboscopes and Electronic Forks; 
Cold Cathode Matrics; Test Equipment ; Oscilloscopes; 
Miscellaneous Accessories and Spares. 

W. BATEY & COMPANY 
Gaiety Worsts, Akeman Street, Trigg, Herts. 

Tel . Tring 3476 (3 Imes) Cables: RAHND TRING 
STD: 044 -282 TELEX 82352 

WW -051 FOR FURTHER DETAILS 
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WIREWOUND 

ADJUSTMENT 

POTENTIOMETERS 
Now Ex -Stock 

A really high quality single turn, 
humidity proof potentiometer. Re- 
sistance Range IOS/ to 50K!!. Tem- 
perature Range 55 C to 150 C. 

A sub -miniature single 
turn humidity proof 
potentiometer. Re- 
sistance range 2051 to 
20K11. Temperature 
Range 55 C to 150 C. 

Full details of these 
and other types [room 

W.GRFEN WOOD 

(LONDON) LID. 
21 GERMAIN STREET, 
CHESHAM, BUCKS 

Chesham 
4808/9 

WW -052 FOR FURTHER DETAILS 
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MXT 6 Mixer Unit complete with Modules 

HIGH 

PERFORMANCE 

COMPACT 

MODULAR 

CONSTRUCTION 

RACK OR 

CONSOLE 

MOUNTING 

FIRST GRADE 

COMPONENTS 

AND 

MATERIALS 

MODULAR 
AUDIO 

MIXERS 
Assemblies, 
housing up to 
fourteen chan- 
nels with com- 
bining amplifier 
etc., ran be sup- 
plied for either 
Rack or Console 
mounting. Power 
supplies, v.u. 
meters can be 
incorporated to 
meet individual 
requirements. 

SPECIFICATION 
Combining Pre -Amplifier M XT, 6. Output Imp. 2K ohms 170 mV 

balanced, or Zero dB a 600 ohms balanced or floating. 
Tone Controls: Bzss 10dB -8dB I00Hz. 

Treble: 8dB -10dB ,, I0kHz. 
MIC. Module MU'30. Input Imp. SO ohms balanced. Frequency response 

SOHz- 20kHz. Sensitivity: 80 dB. 
50Hz- 20kHz. Sensitivity: 80 dB. 

MIC. Module MU 200. Input Imp. 200 ohms balanced. Frequency response 
50Hz- 20kHz. Sensitivity: 74 dB. 

MIC. Module MU, 1. Input Imp. 50K ohm unbalanced. Frequency response 
20Hz- 20KHz. Sensitivity: 32 dB. 

GRAM. Module GUI. Input Imp. IM ohm. Frequency response 20 Hz- 20kHz. 
Sensitivity: 16 dB. 

TAPE Module TU I. Input Imp. 100 K ohm. Frequency response 20 Hz- 20kHz. 
Sensitivity: 26 dB. 

RADIO Module RUII. Input Imp. 100 K ohm. Frequency response 20 Hz- 
20kHz. Sensitivity: 10 dB. 

SIGNAL 'NOISE RATIO PER CHANNEL. Better than 60 dB. 

Write for catalogue of full range of Sound Equipment. 

Q«dk STANSTED, ESSEX 
PHONE :- 

STANSTED :-3132 3437 

WW-053 FOR FURTHER DETAILS 

JANUARY, 1968 

METER PROBLEMS? 

A very wide range of modern design 
instruments is available for 10/14 
days delivery. 

Full information fron: 
HARRIS ELECTRONICS (London) LTD. 
138 GRAYS INN ROAD, W.C.1 Phone: 01,837,7937 

WW-054 FOR FURTHER DETAILS 

TRANSFORMERS 
COILS 
CHOKES 

LARGE OR SMALL QUANTITIES 

TRADE ENQUIRIES WELCOMED 

SPECIALISTS IN 

FINE WIRE WINDINGS 
MINIATURE TRANSFORMERS 

RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 

ELECTRO -WINDS LTD. 
CONTRACTCRS TO G.P.O . A.W.R.E. LE B., B.B.C., ETC. 

123 PARCHMORE ROAD, THORNTON HEATH, SURREY 
01.653.2261 CR4 8LZ EST. 1933 

WW -055 FOR FURTHER DETAILS 

AVONCEL 
EQUIPMENT TROLLEYS 

Medium Duty from E17. Heavy 

Duty from C35. Wide range of 

Standard Models. Quick Delivery. 

Special Models made to order. 

ttAVONCEL" 

AVON COMMUNICATIONS & ELECTRONICS LTD 
318 BOURNEMOUTH (HURN) AIRPORT 

CHRISTCHURCH, HANTS. Tel. NORTHBOURNE 3774 (P.B.X.) 

WW-056 FOR FURTHER DETAILS 134 
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M. R. SUPPLIES, LTD., 
(Established 1935) 

properly. Instant I. h,r, 
FANFLOW EXTRACTOR FAI,S. r1...L1. _-- _,..,.-, :ue:,:r n.. ,.. .,-. 
r induxtrial n.,. l'..1 ,.d.- s.. . 7.' on ,. u. p,l h..n, I.n. .In.i. 

,II. (tidy r,1,1 . lin. ont nett I.1 e, on., £6 15 -,I.al. 1 1 (i . 

EXTRACTOR FANS. Iliac u,n.nu.I :1 .,.9:d eoiotru I,.,,. '1- I. 
d t operation, ,. Itlw.l.. loin. 1. ..ha. mo r. V. }I. £5 15:- oleo.. ,. ..u.., I. ..did 

,. Blade. I2fn. Irae . deg.., n I'A.. Si.. £6 e - il,'-. I. 

SMALL GEARED MOTORS. In :,d.hl.. I, .. ,,. Il kI... .. noun .I.1 -, ,: ,I ..I.. ,, 
'II,.r x mall open lyie_ .d'. 11,11 -, . I. n. l'_'. 24. , .5.1....q.1,1. 

allIn Ill. shall Ih , t ion , u'li -111 ,.w1 I.I. -.I v..irli s. t,1,11;,1I tor IIII,) 11.4. 

rk and many iteliiit IA i... thl.l, 6tl 61.. .. '- 

SYNCHRONOUS TIME SWITCIIES..I. ' 

rab pre-set switch.. rtI, 
I r ' 12J hours at any n.. . 

amps. l' fact lF I,- -. 
wake new n 1)01111'M 1. yl 
vol and 13.u11p Vlnc. 

. ntnmtioos sent aith (so 

MINIATURE COOLING FANS. 211012511 v..\.t \t.th open type induction motor un 
o,I-r.mx). Overall In,. , :1 ¡fu. 2;íu. Fined 6- 1.1adeil metal impeller. Ideal for 
«t',ieelor tuna cooling. IIL'li duty estraetnr., el....tl11 only 28/6 /des. Jj61 
MINIATURE RUNNING TIME METERS ts:u,ga,n"). \vr has, crest demands for thin 

larkahle unit ate) ran no .,Ipl.l), .i lately fron,.tnsk. 21mj25a V. 511 e. nyntt,nnon nu, u 
will I,1n 'omitting up m !1.!I!tH lu,lln, ordo indi, .d nr. Only 11ìn. square, with cyclometer 

Ind. depth 21,. Maus drobntriai and dom, tic alplieal don, to Indicate the running time 
any electrical apparnlu,, ea.p to install, 8¡J;_ 11.1InI pail). 

AIR BLOWERS. llichly ellikkmt units fitted induct i..,, totally cocked motor 2:11 
5,1 s. uIt e. I ph. Slod, 1 411 26, lin (I'M (free air) to 11.5 l'FM al .Ir, N't: (site appris. 

Onitrt. _ ; i l l . x,pla , £8,'10r. (.Ie. .. sI.. -I. 1 41)27. 1_u ('FM (tr ira t.. 
to.('I'Ms at I:c Wit. a .. IIni.. nutlet 2111, -. £iI 1s 61dee.. 5j-). Skel'I 

. 

-. 
I51 ('FM (free air) to 127 1'1'M at 1.5 MAI, 11 > - .11.9 21n. sel £13117.6 l'1, ^. 

.K. fail. 
iYNCRROIOUS ELECTRIC CLOCK MOVFMFSTS , nt lolled and min i, 
any national Journal-i. 2011 ;. - Fitted spindles for hours. Infl,nt,. 
oon) central ewer, t. han.I -. 1.,1 . i. . ilia. 21í1a. Depth behind dial 

II,1. With hark din) rover. 35.- I.1.. 1 :, net .1 dame liraex, hands in grand plait. 
1 t le. For 517ín. dial 2¡6. For s; la dial soi ..-i. 

SYNCHRONOUS TIMER MOTORS (v:ulg.inn). 20a250 v..50 On. Self ntartinc 2111. dia. 
deep. ('Inni., ..I I -dl..w nlq speeds: I r.p.m., 12 r.P.h.. 1 r.pb.. I re,. 12 horn, 1 re, 

Per ,lay. A11 ,- 30 6 '1... l'd). : \hi Liah t.,r,lne nn.drl Iii 1:.1'.1. La . In tin. Y. 1 :1 
, r.p.,n.. 57,6 oie_. I 61. 

IMMEDIATE DELIVERY of Stuart Centrilu_al Pumps. including «tandem steel lirai.) 
del.). Philips Variable Transformers .all u.. -.. 

M. R. SUPPLIES. Ltd., 68 New Oxford Street, London, W.C.1 

(Telephone: 01 -636 2958( 

- 1.1116 

HOUSING 
HI-FI? 
FREE HI -FI HOUSING 
ADVISORY SERVICE 

Simply tell us the equipment you 
propose to house and we will be 
pleased to recommend the most 
suitable cabinet. Remember - 
housing Hi -F. Is our business. 

Whatever your 
set -up there's a 
R E C O R D 
H O U S I N G 
Cabinet to meet 

your needs. Amplifiers, tuners. turn- 
tables, loud- speakers, records, tapes. 
tape decks and even a complete tape 
recorder -you name it we'll house It! 
The room setting above features our 
Schubert Equipment Cabinet (left) 
42 gns. and Hi -Flex Speaker En- 
closure (centre) L12 19, -. These are 
examples of the Record Housing 
range of equipment cabinets, speaker 
cabinets and record cabinets -over 
20 different models priced from 
7 gns. Send for free catalogue and 
list of over 600 stockists (U.K. only). 

RECORD l O 
1110011111 

Dept. W.W.I), brook Road, London, N.22. Tel: 01-888 7487 

WW-057 FOR FURTHER DETAILS 
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Irstantly remove, 
unwanted solder f-un, 
printed circuits ;nd 
other joints. Sans 
time, increases pro- 
duction, eliminate; 
risk of damage to 

components. 

Available now from 

W 

INSTOUMENIS LID 

W W -058 FOR FURTHER DETAILS 
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MODEL 15 

MICRO 

SOLDERING 

INSTRUMENT 
®DESIGN 

CENTRE 
LONDON 

EXTREME VERSATILITY 
Range of 8 interchangeable bits, 

from ';in. (.047in.) to --in., including 

new non -wearing PERMATIPS. 

ULTRA -SMALL SIZE 

Length 7áin. Weight -- oz. 

Max. handle dia. -kin. 

EXTRA -HIGH 
PERFORMANCE 

Heating time 90 secs. Max. 

bit temp. 390 C. Loading 15 

watts -equals normal 30/40 - 

watt iron. 

ALL VOLTAGES 
The ADAMIN range includes five 

other mm ers (5, 12, -- 18- and-- 
24 watts), Thermal Strippers (PVC 

and PTFE) and a De- Soldering Tool. 

Please ask for colour catalogue A /5. 

LIGHT SOLDERING 

DEVELOPMENTS LTD 
23 Syda:iham Road, Croydon, CR9 2LL 
Tel: 01 -533 8533 & 4i5) 

WW-059 FOR FURTHER DETAILS 

y:. .1' 1.."xs'":1 
i-- ; 

JANUARY, 1968 

If you were born under 
AQUARIUS 

remember there s an RTS in the month! 
A rewarding phase for engineers. Minor adjustments in 
stock procedures bring lasting benefits. Aquarians on the 
look -out for progressive ideas will see particular signifi- 
cance in RTS "by- return" service on electronic components. 
Lucky numbers: Cambridge (OCA3) 51471 -for orders 

Cambridge (OCA3) 59101 -other business 
Send for comprehensive catalogue today to see what RTS holds in store for you. 

RTS for all your components, by return, even overseas! 

RADIO AND TELEVISION SERVICES LIMITED 
P.O. Box 11, Gloucester Street Cambridge 

A MEMBER OF THE 111 GROUP OF COMPANIES 

WW-060 FOR FURTHER DETAILS 

Those transistors cost money! 
Protect them!! 
36A SPACESAVER 
DRAWER UNIT high, 24 
wide, 12 " deep. 36 drawers each 3 
high, 5k' wide, 10s" deep, with 
identification cards. 
(ccARRiAGE FREE) £1 2.0.0 BRAND NEW `` N MAINLAND L 

4198' -1'4 . _ ._... 
1.111f--tirv-., 

12A POPULAR DRAWER 
UNIT 9 _)ugh, 35 wide, 12 deep, 
12 drawers each 3" high, 5' wide, 
108 deep, with identification cards. 
Ideal for shelf or table -top. 

£4.15.0 BRAND NEW 

ORDER NOW 
Send for FREE cata- 
logue of our complete 
range of storage equip- 
ment. 

N.C.BROWN LTD 
INDUSTRIAL pacesetters in storage equipment 

SALES DIVISION 

0000 olv 
lófll 
II fL 11Di 

Eagle Steelworks. Heywood, Lancs. Tel: 69015 
London: 25127 Newton St. WC2. Tel: 01 -405 -7931 

Please send 36A Spacesaver Drawer Unit 
12A Popular Drawer Unit 

1 ick where apphcahleand send cash with orders under E5 

NAME 

ADDRESS 

WW -061 FOR FURTHER DETAILS 
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8 TRACKS 
ON 1/4" TAPE 

8/8 4/8 2/8 
The ever -increasing application of digital techniques to data acquisition has prompted Marriott Magnetics to investigate 

track density in á inch wide magnetic tape. The possibility of using readily available and comparatively cheap tape 

and tape transport mechanisms opens up new and attractive avenues of approach to many applications which hitherto 
have been dismissed on cost grounds. This 8/8 head is a valuable newcomer to our standard range which now includes 

4/8 and 2/8 in addition to the 4/4 -2/4 and 1/4 configuration. 

Combination Record, Playback /Erase heads to the above configuration are available for some of the above types. 

Marriott Magnetics were the very first company in the world to mass -produce miniature heads, and in 1959 Marriotts scooped the world 
by mass- producing a lour -track head. Well over 5 million heads have been sold since then, and it is the company's firm intention to continue 
leading the world in the design and manufacture of Magnetic Recording Heads. 

RESEARCH AND DEVELOPMENT 
Marriott Magnetics' research and development activities are directed towards continuously improving the mechanical and electrical character- 
istics of their heads through the use of many new ideas, engineering approaches and manufacturing techniques. 
Much research and development effort is applied to the development of heads with unique configurations for many special and unusual 
instrumentation applications. A highly efficient pre -production group works closely with research and development to provide a fast 
service of prototypes, small quantity production and special heads. 

MANUFACTURING 
Marriott Magnetics maintain a complete facility; fully equipped with the machines, tools, optical equipment and electronic test instruments 
for mass production of precision heads. Machinery, assembly, test and inspection operations are performed by operators experienced in 

close tolerance and precision assembly work. 
Material handling methods are used to permit cost reduction and quick delivery of Standard Heads. Assembly, test and inspection 
procedures are carried out under most controlled conditions. 

ENGINEERING 
Marriott Magnetics' engineering staff has extensive experience in application of design, manufacturing and test techniques to head production 
problems, and taking a new design through the prototype stage to quantity manufacture. The ability to analyse and to provide answers 
quickly to engineering problems peculiar to precision heads results in a quality product with superior operational characteristics and very 
uniform production runs. 

QUALITY CONTROL 
Continuous piece part inspection and evaluation of each Sub -Assembly are the two basic points of Marriott Magnetics' quality control 
system. Incoming materials and parts are closely inspected to ensure that mechanical and electrical specifications are met. All completed 
heads are vigorously inspected and performance tested to ensure complete customer satisfaction. 

MARRIOTT MAGNETICS LTD. 
WATERSIDE WORKS PONSHARDEN PENRYN CORNWALL 

Telephone: Penryn 3591 -3363 

WW -062 FOR FURTHER DETAILS 
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OXLEY MINIATURE 

'BARB" 
PT.F.E. TERMINALS 

I = ---i- 
T 0 a 

ASSEMBLY S 
A.PUSH OVER- 

SIMPLE 
QUICK 

SECURE 

See your Electrical 
Engineering Index for 

fuel technical data 

A SELECTION OF ACTUAL SIZE 'BARB' 
INSULATORS 

The wide range of Oxley'Barb' lead-through 
and stand -off insulators enable rapid positive 
asr.embly .nto plain drilled or punched holes 
offering the ultimate in electrical and 
mechanical performance due mainly to the 
design and use of dispersion grade P. T.F E. as 
tht insulating medium. 
Assembly is effected by simply inserting the 
insulating bush into the chassis mounting 
hoe and oressing the heavily silver - plated 
conducting spill through the bushing, thus 
ex.mnding the latter below the chassis to 
provide fi -m achorage: 
Many of the components have Ministry 
Approval ,o 53348. 
The stand+nd finish is silver -plate and 
op'ional 1 nishes include gold. 
All types .tie available in eleven different 
co -ours. 

OXLEY DEVELOPMENTS CO. LTD., ULVERSTON, LANCS. 
TEL ULVERSTON 2621. CABLES: OXLEY ULVERSTON 

WW -063 FOR FURTHER DETAILS 

WHAT'S 
THE 

BIG NEW 
PLUS 

ON 

MAY PRECISION COMPONENTS LTD 

POTENTIOMETERS 
AND CONTROL ACCESSORIES 

SAME 
DAY 

SERVICE 
FROM 

Please send for literature and lu// Rrs catalogue. 

RADIO & TELEVISION SERVICES LTD. 
P.O. Box 11 Gloucester St. 
Cambridge 
Ring Cambridge 51471 
direct line for spares orders. 
Ring Cambridge 59101 
for other business. 
The STD prefix for Cambridge 
s OCAS 

A MEMBER OF THE (,r, GIOUP OF COMPANIES 

WW-064 FOR FURTHER DETAILS 
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We make our monolithic 
capacitors in Britain 
Monobloc ; an advanced 
product for sophisticated 
applications. A tiny 
component that has becdme 
the most exciting prodigy 
this side of the Atlantic. 
Its capacitance is vast, its 
size minute - up to 1 of in 
0.3 0.3 < 0.1 in. (nine 
times smaller than a postage 
stamp). This capacitance - 

to- volume ratio is achieved 
by the unique monolithic 
construction. Wafer -thin 
ceramic dielectrics and 
platinum electrodes are 
fused into a solid, layered 
structure, to give a 

volumetric efficiency 10 to 

100 times that of 
conventional capacitors. 
It's a rugged little device. 
The layered construction 
gives excellent stability and 
resistance to every form of 
shock and environmental 
stress. 
We manufacture a preferred 
range, concentrated on the 
individual requirements of 
the British designer. There 
are other configurations 
available for more 
complicated desiç its 
glass -encased, p, ecision 
moulded, phenolic coated, 
and unencapsulated chips 
for hybrid integrate circuits. 

WW-065 FOR FUR HER DE i AILS 

The monolithic capacitor is 
already a pretty important 
contribution to the progress 
of modern electronics - our 
Monobloc Ceramicon design 
caters for projects of the 
future. 
Contact us for the full details. 
Technical Sales, 
Erie Resistor Limited, 
South Denes, 
Great Yarmouth, Norfolk. 
Phone : 0493 4911 
Telex : 97421 
Monoblocs are featured in the 1968 
edition 6 catalogue of S T.0 1 
Electronic Services. 

Monobloc and Ceramicon 
are registered trade mark 

A3 
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Celestion SI11(f1(1 

JANUARY, 1968 

loudspeakers for 
the perfectionist 

for high fidelity 
Write for Catalogue No: RCS 2002 

Rola Celestion Ltd 
CX2012 Ferry Works, Thames Ditton, Surrey, England. 

Telephone: 01 -398 3402 Telex: 266135 
W\ W -066 FOR FURTHER DETAILS 

1 

NEW 
* LOW COST * * ALL S4 CO iTY TRANSISTORISED AUDIO KITS 

PLANAR 
Silicon transistors fabricated by Planar techniques are charac- 

terised by low leakage, low noise and high stability of para- 

meters. 

The low noise performance obtained by operating the tran- 

sistors at extremely low collector currents is of particular 
interest to high fidelity enthusiasts. 

The use of Planar devices in audio equipment has a number of 

other advantages and these are: 

*Very low distortion figures can be obtained since the current 
gain does not vary appreciably with collector current. 

*The low leakage currents of Planar transistors make it pos- 

sible to design simple biasing circuits of high stability: 
changes in operating point due to leakage current are so 

small that they can usually be neglected. 

*Transistors manufactured by epitaxial techniques have very 

low saturation voltages and high collector breakdown 

voltages, consequently, distortion' can be kept low and the 

early stages of the equipment can tolerate large overload 

signals. 

*PRE- AMPLIFIERS 
P.A.20 
*8 transistor with Zener diode decoupling. 
*Rumble filter. 
*6 inputs. 
*Equalisation f I dB. of B.S. * 0.1% total harmonic distortion. 

_0.3% for 10: I input overload. 
*Signal to noise 60dB. 
*Bus +12dB to - 15d8 at 30 c /s. 

*Treble +12dB to - 12dB at 15 kc,s. 

KIT E10,12,'-. BUILT £145¡6. P.P. 3; -. 

I5W R.M.S. AMPLIFIER 
*7 transistors with 2 diodes. 
*Stabilised bias for drivers to eliminate crossover dis- 

tortion. 
*Sensitivity 20 min R.M.S. for rated output. 
*Total harmonic distortion 0.25% (I Kc) 
*Freq. response with Ida (20 cis-20K/s) 

KIT E8 I5' -. BUILT £10,'10, -. P.P. 3; -. 

7W AMP.: To same circuit and spec. 
KIT L7 16 6. BUILT £9 11 6. P.P. 3 -. 

P. A.30 
*3 transistor: 2 diodes 
*5 inputs. 
*<0.1% harmonic distor- 

tion. 
*Signal to noise 60dB. 
*Bass + 15dB to - 15d8 at 

30c; s. 

*Treble ! I5dB at 15 k /c. 

KIT £8'2l- 
BUILT £10/2'0 

P.P. 3,' -. 

30W R.M.S. AMP. 
*9 transistors. 4 diodes. 
*100 Kc,'s multivibrator 

circuit to eliminate cross- 
over distortion. 

*Sensitivity 20 miv. 
*Total Harm:dis: <O.4% 

(IKIc) 
*Freq. resp.: within IdB 

(20 cis -20 kc /s) 

KIT f14/51- 
BUILT £16 5'- 

P.P. 3; -. 

P1 Lits are supp 1,d w,1th first :la's components .ncludin. 
fibreglass P.C.B. Ferranti devices are used and the circuits are 
to their specifications. Further details and information for 
power supplies and tape kits are available on application. 

WELBROOKENG. á ELECTRONICS LTD. 
BROOKS STREET, STOCKPORT. Tel STO 4268 

RN --C67 FOR FURTHER DEI AILS 

WW-068 

Celestion POWER 
loudspeakers for 
the perfectionist 

--for guitars 
and organs 

Write for Catalogue No: RCS 162 

Rola Celestion Ltd. 
Ferry Works, Thames Ditton, Surrey, England. 
Telephone: 01 -398 3402 Telex: 266135 

FOR FURTHER DETAILS 
1 
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HOWELLS RADIO LTD. 
MINISTRY OF AVIATION INSPECTION APPROVED 
TRANS t'. RMERS 
STANDARI' RANGE OR DESIGNED TO YOUR 
SPECI I I CAT ION 
0 -50K' n. " C " CORE, PULSE, 3 PHASE, 6 PHASE, 
TOROIDS, ETC. 
Transformers for 20W Transistor Amplifier (W.W., Nov. 
1966). 
Driver 22/6 Carr. 2/- 
Mains 29/6 Carr. 4/6 
L.P. Filter. Chassis Mounting 11/6. Carr. 1 / -. 
L.P. Filter, Printed Circuit Mounting 14/6. Carr. 1/ -. 

*MAINS TRANSFORMERS 
350 -0-350 v. 60 mA., 6.3 v. 2 A. £1/151-. Carr. 4/6. 
500 v. 300 mA. 6.3 v. 4 A., 6.3 v. 1 A. £3/1216. Carr. 5/6 
500-0-500 v. 0.25 A., 6.3 v. 4 Act., 6.3 v. 3 Act., 5 v. 3 A. 
£411016. Carr. 6/6. 
525-0 -525 v 0.5 A., 6.3 v., 6 Act., 6.3 v., 6 Act., 5 v. 6 A. 
£5/5/ - Carr. 6/6. 
"LOW VOLTAGE 

30 -0 -30 v. 4 A. £2/5/6. Carr. 5/6. 
15 v. 2 A. £1/12/6. Carr. 3/ -. 
15 v. 6 A. £2/1/ -. Carr. 4/6. 
15 v. 10 A. £2/15/ -. Carr. 5/6. 

STEP DOWN TRANSFORMER 
Primary 0- 415 -440 v. Sec. 250 v. 1.5 A. £5/5/ -. Carr. 6/6. 
'PRIMARIES 10-0- 200 -220 -240 v. 

CHASSIS, CABINETS & PRECISION METALWORK 
ELECTRONICS -DEVELOPMENT & ASSEMBLY 

CASH WITH ORDERS PLEASE 
Carlton Street, Manchester 14, Lancashire 

TEL. (STD 061) 226 -3411 

WW -069 FOR FURTHER DETAILS 

V HAKE-HIGH CURRENT 

SMOOTHED POWER SUPPLIES 

WITH ACCUMULATOR PERFORMANCE 

FROM A.C. MAINS 

TYPES 
250VR U/30;20 
25). RU /60,10 
250VRU'120 5 

250VRU 240 2.5 

PRICE: 4131.5.0 

FEATURES. Type 250VRU 30/20 0 -30 v. Continuously Variable up to 20A. 
RIPPLE CONTENT. Negligible. IMPEDANCE and REGULATION 
equivalent co accumulator performance. SILICON RECTIFIERS. Inad- vertent' SHORT" protection. 
OVERLOAD CAPACITY. 200% for short periods. Supplied to M.O.Tech 
for servicing 28 v. aircraft i nstrumentatioo within B.C.A.R.'s. Ref. 10K 
CA3035. Suitable for " 19 " RACKMOUNTING. 
FIXED OUTPUTS ALSO AVAILABLE Smoothed 12 or 24 v. up to 24A. 
APPLICATIONS OPERATING AND SERVICING. Transistorised 
equipment e.g. 12 -24 v Mobile Radio Telephone. D.C. motors, etc., direct 
Irom AC- WITHOUT THE USE OF ACCUMULATORS. 
AVOID THE EXTRA EXPENSE OF SUPER REGULATION YOU MAY 
NEVER NEED. 
PRICES: L14.16.0 to L88.4.0. 

Please writ - to 
Department C36 
for current literature. 

BROWELLS LANE, 
FELT H AM, 

MIDDLESEX, 
ENGLAND. 

LIMITED 
Tel.: FELT HAM 4837 -4242. 01- 890 -4837 4242 

VALRADIO Ind STEREOSONOSCOPE are the registered trade marks 
of VALRADIO LIMITED. 

WW-070 FOR FURTHER DETAILS 
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Just what is 
this ABR, that 
makes such a 
vital difference 
to the 
`DITTON 15' ? 

3 

1. Studio quality high frequency 
unit (HF1300 Mk. 2). 

2. Anechoic cellular foam wedge 
and lining eliminates standing 
waves. 

3. High hysteresis panel loading 
material to eliminate structural 
resonances. 

4. Auxiliary Bass Radiator (ABR) 6. 
-plastic foam diaphragm giving 
high rigidity and low mass; 
double roll suspension allowing 
excursions up to }- with minimal 
distortion. 7. 

5. High compliance bass unit v. ith 

massive Ferroba II magnet 
structure for optimum magnet 
damping and cone treated with 
viscous damping layer to 
suppress resonances. 
Units mounted flush to elimin -. 
ate diffraction effects and tunnel 
resonances; covered by acous- 
tically transparent grille cloth 
for maximum presence. 
Full L -C half- section Crossover 
network. 

It's an interesting story - 
and worth enquiring about. 

Fill in the coupon 

Celestion Studio 
Series 

ROLA CELESTION LTD. 
Ferry Works, Thames Dillon, Surrey 

Please send me the full story on the 

NAME 

loudspeakers for 
the perfectionist 

MMIL 

Tel : 01 -398 3402 

Ditton 15' 

ADDRESS 

GD 997 WW -071 FOR FURTHER DETAILS 
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a 6 üVIRELESS 

HEW NEW NEW 

l»itaìíern 
SPEAKER SYSTEMS 

These superb new speaker systems make available even 
higher standards of performance in sound reproduction 
and uphold the high reputation gained by Whiteley Sten- 
torian speakers throughout the world. 
Attractively designed and soundly constructed, they are 
available in either Teak or Rosewood finish. 

LC93 
A 19" 12 +" 8f" completely enclosed 
acoustically loaded cabinet housing a 9" 
graded melamine paper cone with silico- 
nized cambric suspension giving a fre- 
quency response of 60Hz to 20KHz. 

LC94 
A 291 " 23k" 6á" acoustic Laby- 
rinth enclosure fitted with acoustic 
re;i,tance in the pipe, using the 
same highly efficient 9" speaker unit 
used in the LC 93. Frequency re- 
sponse 45Hz to 20KHz. 

LC95 
The LC95 loudspeaker system is an 
acoustically loaded Bass Reflex cabinet, 
measuring 31f" ' 20f" 13f" fitted 
with two loudspeakers and a crossover 
network. The bass loudspeaker 
being used is a newly developed 
I2in. unit having a Melamine treated 
paper cone with a cambric surround. 
The middle and high frequency unit is a 
new Sin. loudspeaker having a 
Melamine treated paper ribbed cone 
and surround. 
Send for full Technical Specifications 
on these outstanding new additions to 
the famous Stentorian Range. 

WHITELEY ELECTRICAL 
RADIO COMPANY LTD 
MANSFIELD - NOTTS - ENGLAND 
Tel: Mansfield 24762 

London Office: 109 Kingsway, W.C.2. 
Tel: HOLborn 307d 

WW-072 FOR FURTHER DETAILS 

WORLD JANUARY, 1968 

YOU 
WANT 
PARTS 

URGENTLY 
-almost 
immediately! 

So what do you do ? 

You reach for the 'phone and dial ONO 
239 8072, if it is anything made by the 
United -Carr Group. You will be surprised 
how soon you'll get what you want. 

Your immediate needs are our business 
We exist to supply the small user quickly 
with standard parts made by these Com- 
panies and carry large stocks of their 
fasteners and clips and a wide range of 
Radio, Electronic and Electrical compon- 
ents. We're geared to speedy handling and 
dispatch. 

But you will need our latest catalogue 
For quick and accurate ordering you should 
keep our comprehensive catalogue by you. 
This useful reference book gives full de- 
tails of the wide range of parts we stock - 
nearly everything of the kind that you are 
likely to require. 
Even though not ordering anything im- 
mediately, you should write now for this 
useful publication and so be ready to 
handle rush jobs whenever they arise. 

United -Carr Supplies Ltd., 
Frederick Road, Stapleford, Nottingham 

Sandiacre 8072 STD ONO 2398072 

STOCKISTS 

UNITED -CARR 
SUPPLIES 

WW-073 FOR FURTHER DETAILS 
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.;, 

WIR%.-ESS WORLD 

The best pick -up arm in the world 

47 

Only S.M.E. Precision Pick -up Arms offer all these features Cho ce of arm length Model 3009 (9in.) or M.c ?I 3012 (12in.) for still low-2r 

tracking error -of special importance with elliptical styli low inertia High precision ball races and knife -edge bearings for minimum 
pivot friction Linear offset chosen for lowest distortion Automatic slow- descent with hydraulic control Bias adjuster calibrated 
for tracking force Exact overhang adjustment with alignment protractor Precise tracking force from 1-5 grams applied without a 

gauge Shielded output socket Low capacity Oft. connecting cable with quality plugs Light- weight shell Camera finish in Catin 

chrome, gun -black and anodised alloy Comprehensive instructions Rational development -all improvements can be incorporated 
in any existing Series 11 arm. 

For sales and service ring Steyning 2218 

S M E LIMITED STEYNING SUSSEX ENGLAND 
W W 07. Fall FURTHER DETAILS. 

DIfiITAL 
DISPLAY 
UNITS 
£450 

O -9 with decimals, lit by 6.3v bulb. 
* Assemble units into groups to give countless per- 

mutations of numbers. 
* Maximum legibility from a wide angle through 

uniform intense characters. 
* Applications in every industry, for instantaneous 

readout of anything numerical. 
* Price of £4 5'- includes post and packing. 

Automatic Maclime Service 
(CARDIFF) LTD. 

ACE HOUSE, FERRY, ROAD, CARDIFF. TEL. 41456 

WW-075 FOR FURTHER DETAILS 

valptac6 TRANSVERTORS 
(TFANSISTORI: ED D.C. CONVERTERS :NVERTERS) 

_ 

TYPE BII12CCS. - - -_ 

FRICE [67 -12 -0 

INTRODUCING THE VALRADIO "B" SERIES 
SINE WAVE output 200W (120W a'so available). 
FREQUENCY: 50 cis i c's (60 cis to crder). 
OUTPUT V.: 115 -230 v. 10%. 
INPUT V : 12 v. 10% - 25% (24 -50 v. also available). 
* FREQUENCY REGULATION OF » COS% WITH 

ADDITIONAL " RESONATOR ". * INFINITE LIFE. * WILL OPERATE ALMOST ANY ELECTRONIC OR 
ELECTRICAL EQUIPMENT. * SUITABLE FOR SUPER -SENSITIVE RADIO 8, AUDIO 
EQUIPMENT. 

OTHER MODELS Iron, E10 to 079 12 v. tc i iC v. D.C. up tc l kW 

VALRADIO LTD., Dept. CIO 
BROWELLS LANE FELTHAM MIDDLESEX ENGLAND 

Telephone: FELTHAM 4837-4242 . 1.8904837;4142 
VALRADIO and STEREOSONOSCOPES are the registe ed trade marks 

of VALRADIO LTD 

WW -076 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


Y .Cij ..-. -:1`. .-wtIL Ì,%.. 

48 

Ti {IMr,,.. y: rr i>:,..{,j : Gí :r_t.,t.fik ... ,'. ß+t.ti :Ç °;F! . i !,`?UF «I'l;; rÇ°i 
w.. . ! 

WIRELESS WORLD JANUARY, 1968 

RELAY SOCKETS 
Sole Distributors 

Super -Electronics 

Ltd. 
5 Violet Hill 

London, N.W.8 
Tel. Maida Vale 8281 

WW-077 FOR 

SOLDERING 
-you need the Antex / 
SOLDERING TOOL KIT 

HOW TO SOLDER 

Model CN24015W Precision Iron with ;;, "bit, 
Two spare Interchangeable Bits (ÿr" and ") 
Reel of Solder Heat Sink Cleaning Pad 
PLUS 36 -page booklet on "How -to- Solder" 

British made. From The Army & Navy 
Stores, Harrods, and Radio Shops, of if 
unobtainable locally, direct from: 'I ANTEX LTD 
GROSVENOR HSE CROYDON CR.110 

Telephone 01 -686 2774 
WW-075 FOR FURTHER DETAILS 

A.C. SOLENOID OID TYPE SAM 
Now fitted with stainless 
steel guides -six times the 
life. 

Continuous 14 oz. at á in. 
Instantaneous to 5 lb. 
Larger and smaller sizes 
available. 
Also Transformers to 8kVA 
3- phase. 

H. A. WVEBBER LTD. 
KNAPPS LANE, CLAY HILL, BRISTOL 5 Phone 65;7228/9 

WW-079 FOR FURTHER DETAILS 

FURTHER DETAILS 

Out Now! 

Wireless World 
Diary for 1968 

Contains a week -at -view Diary and 80 pages of reference 
material giving a large selection of formulae, charts, 
Circuit Diagrams etc. 

contents 
Abbreviations 
Acronyms 
Addresses of Organiza- 

tions 
Aerials 
Amateur Transmissions 
Binary Scales 
Circuit Diagrams 
Coil Winding Data 
Colour TV Standards 
Component Coding 
Conversion Table 
Decibel Table 
Formulae 
Frequency Allocations 
Greek Alphabet 
Licence Regulations 
Logic Symbols 

Prices: Leather 9s. post 5d. 
Rexine 6s. 6d. post 5d 

Mathematical Signs 
Microwave Bands 
Monochrome TV 

Standards 
Morse Code 
Phonetic Alphabet 
Resistor Preferred Valuer 
Resistors in Parallel 
Square -Wave Testing 
Symbols, Graphical 
Television Channels 
Television Stations 
Transistors 
Transmission Types 
Unit Abbreviations 
Valve Connections 
Wire Tables 
World TV Standards 

available from your bookseller 

ILIFFE BOOKS LTD Dorset House, Stamford St., 
London, S.E.I. 

VITALITY 

iature and Sub -Miniature 
cater Bulbs in sizes from 4.5mm 

oaue from 

VITALITY BULBS LTD 
MINIATURE LAMP SPECIALISTS 

BEETON S WAY. L'R!, ". t. UIiDS, SUFFOLK. TEl ^ i STD 0284/2C; I 

WW-084 FOR FURTHER DETAILS 
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CREI CAN BE YOUR EDUCATIONAL 
LADDER. 
to an exacting, exciting and rewarding 
career. Why ? Because CREI offer the most 
up -to -date home study programmes closely 
related to the problems of industry and in- 
cluding the latest technological develop- 
ments and advanced ideas. 
No standard text books are used -these are 
often 2 years out -of -date when printed. 
CREI Lesson material contains certain in- 
formation not published elsewhere -is kept 
up -to -date continuously. (Over £50,000 is 
spent annually in revising text material.) 
Step -by -step progress is assured by the 

concise, simply written and easily under- 
stood lessons. 
Each programme of study is based on the 
practical applications to and specific needs 
of the Electronics Industry. 

CREI PROGRAMMES ARE AVAILABLE 
IN: 
Electronic Engineering Technology 
Industrial Electronics for Automation 
Computer Systems Technology 
Nuclear Engineering 
Mathematics for Electronic Engineers 
Television Engineering 
Radar & Servo Engineering 
City & Guilds of London Institute: Subject 
49 and Advanced Studies Subject No. 300. 

Over 40 years of experience- 20,000 students 
now taking CREI courses throughout the 
World. 

CREI THE EDUCATIONAL LADDER 
TO SUCCESS 

C.R.E.I. (London) Walpole House, 
173 -176 Sloane Street, London, S.W.1. 

%VW -081 FOR FURTHER DETAILS 

POST THIS COUPON TODAY 

PLEASE SEND ME FOR MY INFORMATION AND ENTIRELY 
WITHOUT 08L16AT10N) FULL DETAILS OF THE EDUCATIONAL 
PROGRAMMES OFFERED BY YOUR INSTITUTE 

NAME 

ADDRESS 

ELECTRONICS EXPERIENCE 

C.R.E.I. (LONDON) (DEPT. WW101 
WALPOLE HOUSE, 173/178 SLOANE STREET, S.W.I. 
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WIRELESS WORLD 

Better performance 

Wider range 

IIPP, 

New styles 

/4: /vof 

lTp. 

The Hatfield range of Modulators, Fixed Attenu- 
ators, Signal Dividers and Hybrids has been 
re- styled and extended. 
The compact V.H.F. Double Balanced Modulator 
Type MD4 (2 above) uses "Hot Carrier" Diodes 
and is capable of very good performance as an 
amplitude modulator, mixer, phase detector or 
current controlled V.H.F. Attenuator. Input 
and output frequency range is 0.5 -500 MHz 
modulation frequency range DC -500 MHz. The 
newly developed Type MD6 (1 above) has the 
same general features as Type MD6, but is fully 
encapsulated and is suitable for direct mounting 
on printed circuit boards. Large scale production 
of this type makes possible an extremely com- 
petitive price. 
The new Hybrids, Types N81 (3 above) and N82 
are passive couplers having a very wide oper- 
ational bandwidth. A significant feature of these 
new types is that all outputs are in phase, making 
the units particularly suitable for coupling multiple 
antennae. 
All the new units are fitted with B.N.C. Connectors. 
Write now for full specifications and for details 
of new U.H.F. Fixed Attenuators and Signal 
Dividers. 

HATFIELD INSTRUMENTS LTD. 
Dept. WW., Burrington Way, Plymouth, Devon. 

Tel: Plymouth (0752) 72773 4. Grams: Sigjen Plymouth. 

HATFIELD BALUN 
WW -082 FOR FURTHER DETAILS 

JANUARY, 1968 

custom- 
built \N 

quality 
mass 
produced 
quantity 
computer- 
speed A' / 
delivery.,: 
Quality, quantity and speed . .. they all add up to 

Harwin precision turned -parts service! 

Quality first. Pins, lugs, inserts - in fact any turned 
part for electronics must be precision -made. 
Harwin do it to order - any size, any shape. 

Now quantity. Thousands? Millions? Harwin can do 

it at speed ... with quick delivery and low costs. 

It all adds up to Harwin service. 
Let its have your turned parts problem 
....we know three ways we can 

solve it better! 

Harwin do you a good turn! Turned parts- indicator units 
lugs -stand-offs- brackets - insulators - resistors 
terminal boards ... and more. 

HAR 
HARWIN ENGINEERS LTD 

FITZHERBERT ROAD 

FARLINGTON, HANTS. 

Tel : Cosham 70451/2/3 

WW-085 FOR FURTHER DETAILS 
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No other 
electronic 

voltmeter 

this Cmuch 
performance 

X90! 
Excellent zero stability: less than 4 mV deflect ion at full 

scale on all ranges for changes in mains supply voltage 
of as much as 10" ;, 

Seven a.c. ranges: 300 mV to 300 V f.s. 20 Hz to 1.5 GHz 

Eight d.c. ranges: 300 V to 10110 V f.s. 

mi 
An English Electric comp,,, Longacres, St. Albans, Herts, England. Tel: St. Albans 59292 Telex :23350 

Marconi TF 2604 Electronic Voltmeter 

Seven resistance ranges: 500!1 to 510 Mil 

Input resistance: 1u1) Mu 

Input capacitance: 1.5 pF 
Multipliers available: extend range to 2 kV a.c. and 
30 kV d.c. 

£90 -U.K. f.o.b. Price. Full technical details on request. 

MARCONI INSTRUMENTS LIMITED 
TA 7214 

51 
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A new science project combining the fascination 
of optics with electronics ... the new field of 

su 

n_nTnel rnirrum tio ri-uructil n a-== 
Demonstrations of these devices 
operating as 

SPEECH LINK 
and 

ON /OFF LINK 
are being given daily at our only 
address, 

52 TOTTENHAM COURT ROAD, 
LONDON, W.1. 

MGA100 
Post Free 

from PROOPS 
These new devices offer features which can be ex- ploited in an extremely wide field of applications. Their outstanding modulation and switching capa- bilities, coupled with completely solid state circuit 
design and small physical size make them ideally suited to such purposes as short distance speech and data links, remote relay controls, safety devices, burg- lar alarms, batch counters, level detectors, etc. 

TYPE MGA 100 General Purpose Gallium Arsenide Light Source A filamentless, Gallium Arsenide infra -red emitter, only 5.54 mm. dia. and 8.1 mm. long. Features a robust cylindrical package coaxial with the beam, facilitating optical alignment and heat - sinking. 

MAX RATINGS 
Forward current IF max.' D.C. 400mA. Forward peak current IF max.° (>k) 6A Power dissipation' 600m W. Derating factor for T0,,a greater than 25 °C ....7.5m W' C Reverse voltage VI/ max 1 -0V. 
'When mounted on an aluminium heat sink lin. X }in. x }in. Supplied complete with suitable I including Line of Sight Speech Link. 

,full Technical Data and Application Sheets, 
2816 
EACH 

TYPE MSP3 Solid State Photo Receiving Device 
An ultra- sensitive infra -red and visible light detector, this device 
is a complete silicon photo -electric receiver with a peak spectral response at 9500A. Size only 6.4 mm. dia. and 25.4 mm. long, yet absolutely complete, the device will generate sufficient power to drive an external relay. Chiefly intended for use in optical links 
based on Gallium Arsenide Light Sources, they are equally suitable for systems based on visible light. Features a robust cylindrical package coaxial with the incident light facilitating 
optical alignment and heat- sinking. 
MAX RATINGS 
Total dissipation (,n free air. To.,, 25 C) I00mW. Derating Factor 2m W' C Output Current Intensity 100mA. Voltage 25V. Operating Temperature from -30 to +125 C. 
Supplied complete with suitable lenses, full Technical Data and Application Sheets, including Line of Sight Speech Link. 

31F2 28'6 EACH 

Post Free 

Type 31F2 Micro -miniature 
Infra -Red Detector 
Extremely small photo di- 
odes of silicon NPN passiva- 
ted planar construction and 
suitable for Punched Card 
Readers, Counters, Film 
Sound Track, etc. 

Supplied complete with suitable lenses, full Technical Data and Application Sheets. including Line of Sight Speech Link. 

PROOPS B 
Rig 

S 
52 Tottenham Court Road, London, W.1. 
Telephone: LANgham 0141 (01-580 0141 ) 

85'.. EACH 

Post Free 

MSP3 

And these new solid state devices ,-- 
RCA TRIACS Type 40432 
Intended primarily for phase control of 
A.C. loads in light dimming, universal 
and induction motor control, heater 
control, etc., these gate controlled full - 
wave A.C. silicon switches, with integral 
trigger, switch from a blocking state to 
a conducting state for either polarity 
of applied voltage with positive or nega- 
tive gate triggering. 
Supplied complete with full Data and 
Application Sheets. 

INTEGRATED CIRCUIT RCA -CA 
3020 AF POWER AMPLIFIER & PRE- 
AMPLIFIER (or servo- amplifier) 
The RCA -CA 3020 is an integrated -cir- 
cuit, Multistage, Multi- Purpose AF 
Power Amplifier on a single monolithic 
silicon chip, providing a stabilized 
direct -coupled amplifier, performing 
pre -amp., phase inverter, driver and 
power output functions without trans- 
formers, and with one power supply 
suitable for sound, communications and 
control systems. 
Supplied complete with full Data and 
Application Sheets. 

RCA 

45'- 
EAC 

Post Fier 

/tat , 
4L, -EAC 1 

Post Free 

WW-086 FOR FURTHER DETAILS 
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Rely on A D V&N C E to do it better 

,Dot and Cross Hatch 
*-44, Generator SG73 

for speedy convergence alignment of Colour T.V. 

The Advance solid state dot and cross hatch generator provides 
instant operation and is smaller, neater and half the weight of 
other similar instruments * All- silicon transistors and glass fibre 
printed circuit board * Front panel controls vary the number of 
horizontal and vertical bars * Switches select Grey scale or 
Pattern, Dots or Cross Hatch, 405/625, VHF /UHF. 
Stabilised Power Supply 200 -260V. 50Hz. Nett trade price £60. 

ADVANCE INSTRUI/SENTS 
Hainault Ilford t .sex. Telephone 01 -500 1(X)0. Telegrams .Attenuate Ilford Tel 263785 

ADVANCE ELECTROTTICO LIMITED 
WW-087 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD 

s t /e44 /Y1W /MAPOPID 
PRIMAX OR PRIMAXA 
SPOTLIGHT SOLDERING GUN 

EAT 
6 $econd& 

PRIMAX 
/W SPOTLIGHTS 

99 /8dEACH 5/- P&P. 

PRI MAXA 
100WW SPOTLIGHTS 

129/8d EACH 

5/- P&P. 

Disributors: 

S. KEMPNER LIMITED 
384A Finchley Road LONDON N.W.2. 
Te:: 01 -794 2371 -01 -435 6365 

WW-088 FOR FURTHER DETAILS 

WFRE'S A 

TRANlIPACK° 
STATIC INVERTER or !! 

NO-BREAK POWER SUPPLY !! 
II 

BESTI!1! 
to suit you - 

II 
DESIGN 

. PERFORMANCE!! 
I . DELIVERY jj 

SINE AND SQUARE WAVE 
-UP TO 80 K.V.A. - 

INDUSTRIAL II 

INSTRUMENTS II 

jj 

LIMITED STANLEY RD., BROMLEY, KENT 
Tel. 01-460 9212. Telegrams: Transipack, Bromley 

I 

.. 
I 

WW-090 FOR FURTHER DETAILS 

JANUARY, 1968 

>.. ... x.tÏa;, 
Te- 

- PRECISION 
PRESSINGS 

Accurate 
components at 

competitive 
prices 

produced 
by progressive 
tooling and 
multiform 
methods 

JOHN S MI JL H L S De 
209 SPON LANE. WEST BROMWICH - STAFFS. I EL. 021 -Ss3 2516 (3 LINES) WOODS LANE CRADLEY HEATH WARLEY WORCS. TEL CR69283 (3 LINES) 

WW -089 FOR FURTHER DETAILS 

LONDON microphones 
Quality sound -at low cost 

The London Microphone range offers you quality 
microphones, good characteristics -and good looks, too, 
at remarkably little cost. Made in Britain. 
LM 100 Dynamic 
Omni -directional 
microphone, 
available in a range of 
impedances to suit many 
different input 
requirements including 
transistorised tape 

LM 200 Dynamic 
cardioid micro- 
phone. Balanced 
output. 
Eliminates unwanted back- 
ground noise. Gives Roo,' 
recordings even 

recorders. U.K. retail under difficult 
price range £3/3/0-£3/18/6. conditions. 
Home and overseas trade enquiries welcome. Write or ring for details: 

LONDON MICROPHONE CO. LTD 
182/4 Campden Hill Road London, W.8. Tel. Park 0711. Telex 23894 

WW-091 FOR FURTHER DETAILS 

U.K. 
prices 

£4'19!6 
£5/15/0 

Your choice of 
Live Sockets - 
Instantly! 
A Lexor DIS -BOARD gives yoA up to 6 i oo V sockets from one power outlet. Portable 1` i i A 
or permanent fixing. compact traits, 

1 with safety neon. Over l.000 socket 
combinations available from stock. 
All types of fittings and fetishes. \\ ' Ó. 
brochure from 0 
LEXOR DIS- HOARDS LIMITED, \` psis \. 
Allesley Old Road, Coventry. 

....7i'=. Telephone 72614 or 72207 a _ 
WW-092 FOR FURTHER DETAILS 
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there is a standard 
Claude Lyons voltage stabiliser 

already built to 
your specification * and that includes price 

Claude Lyons make the most comprehensive range of voltage stabilisers available today. You will 
almost certainly find the stabiliser to suit your application in the Claude Lyons standard catalogue 
range. Distortionless servomechanical types from 1 to 120 kVA (and 360 kVA 3- phase). Solid -state 
types from 400 VA to 10 kVA. Simple tap- changing types from 600 VA to 2.4 kVA. All very high 
quality. All very reasonably priced. Full facts and figures from Publicity Department, Hoddesdon. 

1968 

Claude Lyons Ltd Valley Works, Hoddesdon, Herts. Hoddesdon 67161. Telex 22724. 76 Old Hall Street, Liverpool 3. MARitime 1161. Telex 62181 

CLAUDE LYONS 
LEADER IN VOLTAGE CONTROL 

WW -094 FOR FURTHER DETAILS 
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Rely on Anv &vcE to do it better 

(9') Wide Range 
Oscillator SG67 

10Hz -1MHz Frequency Range Sine wave or square wave 
Frequency is continuously variable in five switched ranges covering 
10Hz to 1 MHz. Sine wave or square wave output selected by 
a switch. 
Amplitude is controlled by a variable level control in conjunction 
with a four -position push- button attenuator giving an output up 
to 2.5Vr.m.s. 
The SG67 iscompact and portable, can be run from internal batteries 
or mains. Send for full specification now. 

ADVANCE INSTRUMENTS 
Hainault Essex England. Telephone 01 -500 1000. Telegrams Attenuate Ilford. Telex 263785 

orvfsio of ADVANCE ELECT .ONICB T TMTTED 
WW-095 FOR FURTHER DETAILS 
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38 Why does this Inductance 
Bridge have 27 controls, 
a meter,and a cathode -ray tube? 

Because we've thought 
of everything. 

Our new TF 2702 answers any inductance analysis problem you 
are ever likely to meet ; it does more than any other bridge at any 
price -and yet it costs only £490. A remarkably low price for the 
first true inductor analyser -both a self- contained low and 
medium current inductance bridge and the nucleus of a complete 
high -power inductor test assembly. 
Its inductance range (0.3pH to 21,000 henries) is twenty -one 
tirres wider than its nearest competitor's. It can be used at any 
frequency from 20 Hz to 20 kHz -internal frequencies: 10 kHz, 
1 kHz, and 50 Hz. And it switches to Maxwell or Hay configura- 
tion for equivalent series or parallel inductance, with loss 
resistance indicated directly in ohms. 
The a.c. can be monitored, and d.c. bias applied directly into the 
bridge up to 0.5 amps -or up to 10 amps using our mixer unit 
TM 8339. 

JANUARY, 1968 

Easy to Balance. Although its versatility is unequalled, TF 2702 
is easier to balance than any inductance bridge ever marketed. 
It has two detector systems -a cathode -ray tube display for 
search, and a tuned detector for final balance. The c.r.t. gives 
a positive indication of the direction of inductance unbalance, 
shows up iron distortion, and even tells you if the inductor is 
capacitive at the test frequency. Furthermore, the use of the 
reactance standard as the inductance -balance variable com- 
pletely eliminates the interdependence between the L and R 

balance controls that can make inductance measurement so 
tedious. There's no "chasing the balance" with this bridge. 
If you've grown to enjoy the suspense of hit -or -miss methods of 
inductor analysis, TF 2702 will spoil your fun but it will give you 
the right answer first go -with precisely controllable measuring 
conditions. Ask now for technical data. 

m1 
An English Elechic Company 

MARCONI INSTRUMENTS LIMITED 
LONGACRES, ST. ALBANS, HERTFORDSHIRE, ENGLAND. TELEPHONE ST. ALBANS 59292, TELEX 23350 

TC3a. 
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JANUARY, 1968 WIRELESS WORLD 

HARMS WORTH TO WNLEY 5 CO. 
Components Dept, ask for 

TODMORDEN LANCS Todmorden 2601 extension 1 

59 

_0. , . - -, r -, - ,-' - I 

1 

B R 

INTERNATIONAL 
RECTIFIER 

Quality Semi- Conductors. 

Complete Rectifier Assemblies up 

to thousands of Amps, Diodes, 

Thyristors, Zeners, Encapsulated 

Bridges, Photocells, Klipsel Surge 

Protectors. 

For experiment and teaching: 
ZENER KITS, THYRISTOR KITS, 

bulletins and prices on request. 

A D Yo 

PRINTED CIRCUIT 

DRAFTING AIDS 

drafting time and costs. Self - 

adhesive shapes and tapes. Terminal 

circles -fillets- tees -elbows -universal I 

corners and mounting holes. Bulletins 

and prices on request. 

ENGLISH ELECTRIC 

GS FUSES 

or the protection of rectifiers and 

thyristors. 
Bulletins and prices on request. 

-- $KLIPPONf- 

Rail Mounted Terminals and Terminal 
Blocks 0.5 -250 Amps. 

Bulletins and prices on request. 

WW -097 FOR FURTHER DETAILS 

TRANSFORMERS 
0.25 kVA to 300 kVA 
I phase and 3 phase 

\`i':41`,,.`C"`ì,_ -..- 

LOW VOLTAGE HiGH CURRENT 

TRANSFORMERS 

with output currents of hundreds, 
thousands and tens of thousands of 
amps. 
I phase and 3 phase. 

DC POWER SUPPLIES 
For Magnets, Accelerators, Plating, 
Anodising, Spectorscopy, Plasma Arc, 
Toronto Arc, Electron Beams. Elec- 
trolysis. Welding, Quartz Lamps, 
Mercury Vapour Lamps. From 100 W 
to 200 KW. 

VOLTMOBILES 

64 steps on load switching Auto - 

Transformers. I phase and 3 phase. 

20 -400 Amps. 

Zero to 100% Volts or 125% of 

Input Vets. 
Voltmobiles are low -cost con- 

trollers, for furie :s, re :tifier sets 

and other loads. 

H TO WNLEY 5 CO. 
Equipment Dept. ask for 

TODMOORDEN LANCS NARMSWORTodmorden 2601 extension 3 
WW -098 FOR FURTHER DETAILS 
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What is 
the latest 

In Electronics? 
Come and see how men, 

ideas and 
techniques 

have advanced 
in a year. 

Be 
present 
at the 

INTERNATIONAL EXHIBITIONS OF 

ELECTRONIC 
COMPONENTS 
AND OF AUDIO- EQUIPMENT 
FROM APRIL 1 TO 

PORTE DE VERSAILLE6th S 
1968 - PARIS 

INTERNATIONAL CONFERENCE 

ON COLOUR TELEVISION 
scientific and technical considerations 

FROM MARCH 25th TO 29th 1968 - PARIS 

Programme and registration conditions on request 
SDSA - RELATIONS EXTERIEURFS 

16. RUE DE PRESLES - 75 PARIS 15' - FRANCE 
14 W-099 FOR FURTHER DETAILS 

JANUARY, 1968 

DUAL -IN -LINE SOCKETS 
Suitable for 14 and 16 pin D -I -L Integrated Circuits. 
Large contoured entry holes for easy, damage -free I.C. 
insertion. 
Body: Diallyl phthalate, type SDG. 
Contacts: Spring temper beryllium copper, gold plated 
over dull nickel plate. Mounting Saddle. Stainless Steel. 

PRICES 
1 -99 100 up 
8/IO 7/9 
9/2 8/I 

I2} 

314 -AG3A (14 pins) 
316 -AG3A (16 pins) 

RASTRAElectronics Ltd., - 

275/281 King Street, London,W.6. Tel:RIV 2960 
WW -125 FOR FURTHER DETAILS 

A New delivery 
of the famous 
COWL G I L L 
MOTOR for Beam 
Magnificent fully enclosed motor incorporating 600 -I epicyclic gear box, 
final speed I I r.p.m. on 12 V., 15 r.p.m. on 24 V. Limit switches can be 
removed to provide continuous running in either direction. Size 12'. 

x 3 }in., sin. dia. splined drive shaft sin. long. 4A at 12 V. 

5 5 / Condition as new. Instructions supplied for running on A.C. - 
voltages. 

corr. 7 6d 

S2 Tottenham Court Road, London,W.l. Telephone LANgham 0141 

WW -126 FOR FURTHER DETAILS 

STOCKISTS 

)Inlilll. lit 

Suppliers of Elliott, 

)11'I:lIy1N111: Ills 1 

REPAIR SERVICE 
7 -14 DAYS 

We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 

Release notes and certifi- 
cates of accuracy on request. 

Cambridge and Pye instruments 

LEDON INSTRUMENTS LTD 
76 -78 DEPTFORD HIGH STREET, LONDON, S.E.8 

Tel.: T!Deway 2689 
E.I.D. & G.P.O. APPROVED CONTRACTOR TO H M. GOVT 

WW -100 FOR FURTHER DETAILS 
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JANUARY, 1968 WIRELESS WORLD 61 

LABORATORY CAPACITOR BOXES 

FROM STOCK! 

Compact 140 /Lf paper 
capacitor box designed for 
stacking in units of up to 
six. Tolerance 5 ",,. 

Rated at 300V. AC or DC. 
Each capacitor individually 
fused. 

Triple range precision. Air spaced capacitor with 

slow motion dial and minimum capacitance 

setting of only 5 pf (including strays) 

2 1 S 10 20 20 20 20 20 20 

` V V V V + ;,+ 
1 

CAPACITANCE IN MICROFARADS 

For further details and information on our extensive range of decade boxes, write to: 

J. J. LLOYD INSTRUMENTS LTD. 

BROOK AVENUE, WARSASH, SOUTHAMPTON 

TELEPHONE: LOCKS HEATH 84221 

N-W -101 FOR FURTHER DETAILS 
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WHY FIT TWO 

WHERE ONE 

WILL DO 

JANUARY, 1965 

One Wharfedale Super Speaker 
does the job of bass and treble 
If a frequency range of 40 Hz to 20,000 Hz 
is wide enough to suit your needs, - forget 
about buying a separate bass and treble. The 
Speaker you need is a Wharfedale Super 8. 
In a 2 cu. ft. enclosure this speaker gives superb 
results. The 14,500 oersted magnet gives 
increased sensitivity and excellent transient 
performance. Max. input 6 watts rms or 12 
watts peak. Impedance 10/15 ohms. The 
Super 8/ RS /DD (Roll Surround, Double 
Diaphragm) costs only £7.2.0. (inc. P.T.) 

DIOTESTER 
IN- CIRCUIT TRANSISTOR TESTER 

THE DIOTESTOR detects faulty diodes and 

transistors when still in circuä without nevi 
for unsolde-ing. 

ERITEC LIMITED 
17, Charing Cross Road, Lcndon, W.C.2 

Tel: 01.930 4:70 

WW -103 FCR FURTHER DETAILS 

VAVA 
WHARFEDALE 

WW -- -102 FOR FURTHER DETAILS 

R, C & L BOXES 

lk al 
CAPACITY 15p1 to 1110F 
RESISTANCE 0.10 to 100Kí2 
INDUCTANCE 1mH to 10H 
VOLTAGE DIVIDERS and 
WHEATSTONE BRIDGES 

LIONMOUNT & CO. LTD. 
BELLEVUE ROAD, NEW SOUTHGATE, 

LONDON, N.II, ENGLAND 
Tel. Enterprise 7047. 

WW -104 FOR FURTHER DETAILS 

for good 

SOUND EQUIPMENT 

A.MPIAN REPRODUCERS LTD 
H ,nworth Trading Estate, Feith .nl, Middlesex 

KW-105 FOR FURTHER DERAILS 

WHARFEDALE SUPER 10 /RS'DD 
Gives even better bass results. and 
greater sensitivity. A range of 
30 Hz- 20,000 Hz. Flux density 
16,000 oersteds. Max. input 10 
watts rms or 20 watts peak. 
Impedance 10/15 ohms. 
Price £11.13.4. (inc. P.T.) 
Ask at your local dealer 

RANK WHARFEDALE LTD, 
IDLE, BRADFORD, YORKS. 

You are interested 
in Radio and 

T.V. ? -Why not 

PUT SOME LETTER. 
AFTER YOUR NAM 
You can rapidly quality in your spare tin 
by means of an absorbingly interestil 
Chambers Postal Course. We offer expc 
and highly personal training backed by 
" SATISFACTION -OR- MONEY -BACK 
Agreement. Over 75 years' experience . . 

thousands of successes. 
FREE I00PAGE GUIDE 

Choose from hundreds of Courses - 
Practical Radio (apparatus supplic& 
Radio & T.V. Servicing, Applic 
Electronics, P.M.G. Cert., City 
Guilds, R.T.E.B., A.M.I.E.R.E 
Radio Amateurs Exam., etc. Sen 
today for the informative 100-Pas- 
Chambers Guide To Success - 
FREE. (Please state Career, exan 
or subject of interest). 

Chambers College 
(Dept. £55F) 143 Holborn, London, E.C. 
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6mm tubular midget 
flange S6/8 cap 
over -all length 

14.5 mm. 

It is one of the many Vitality Instru- 
ment and Indicator Lamps that are 

made in an unusually large number 
of types, ratings and sizes. It may be 

just what you need for an existing 
or new project. If not, another from 
the hundreds of Vitality types and 
ratings may well be. Catalogue 66, 

free and post -free, details them all. 

*Many a product owes its success to the 

intelligent addition of an indicator light. 

VITALITY BULBS 
VITALITY BULBS LTD MINIATURE AND SUBMINIATURE LAMP SPECIALISTS 

BEETONS WAY, BURY ST. EDMUNDS, SUFFOLK. TEL. BURY 2071. S.T.D. 0284 2071 

WW -107 FOR FURTHER DETAILS 

TECHNICAL TRAINING by 
S I IN , 

ELECTRONIC 

RA RD 

ENGINEERING 

TELEVISION AND 

First -class opportunities in Radio and Electronics await the I C S trained 
man. Let I C S train YOU for a well -paid post in this expanding field. 

I C S courses offer the keen, ambitious man the opportunity to acquire. 
quickly and easily. the specialized training so essential to success. 

Diploma courses in Radio /TV Engineering and Servicing, Electronics, 

Computers. etc. Expert coaching for: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 

C. & G. TELECOMMUNICATION TECHNICIANS CERTS. 

C. & G. ELECTRONIC SERVICING 
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 

RADIO AMATEURS EXAMINATION. 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 

Examination Students Coached until Successful. 

NEW SELF -BUILD RADIO COURSES 
Build your own S -valve receiver, transistor portable, signal generator 
and multi -test meter -all under expert tuition. 

POST THIS COUPON TODAY and find out how I C S can help YOU 

in your career. Full details of I C S courses in Radio. Television and 

Electronics will be sent to you by return mail. 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

A WHOLE WORLD 
OF KNOWLEDGE j 

AWAITS YOWL_ 
WW -105 FOR FURTHER DETAILS 

International Correspondence Schools 

(Dept. 222), Intertext House, Parkgate Road 

London, S.W.I I. 

NAME 

ADDRESS 
Block Capitals Please 

I.68 

6; 

Armstrong 
high fidelity sound 

series 27 

TUNER -AMPLIFIERS 

for the 

BUDGET SYSTEM 

127 STEREO TUNER -AMPLIFIER (illustrated) 
£40.1.6 

127M MONO TUNER -AMPLIFIER 

227M MONO TUNER -AMPLIFIER 

OPTIONAL CASE, teak and vinyl hide 

£29.18.9 

£40.1.6 

£3.15.9 

Three tuner -amplifiers, identical in size and similar in 

styling, each with the same high performance AM -FM 
Tuner incorporated. The 227M provides 10 watts power 
output whilst the 127M, with 5 watts output, is 

designed for those whose power requirements are 

more modest. The 127 is the stereo version of 127M, 
having two amplifiers, each of 5 watts output. All 
three have similar facilities; pick -up and tape inputs, 
tape recording output, bass and treble tone controls. 

For full details and technical specifications of all mod- 
els, including the new series 400, plus list of stockists, 
post coupon or write mentioning 1 W W68. 

ARMSTRONG AUDIO LTD., WARLTERS ROAD, N.7 

Telephone 01 -607 3213 

Name 

Address 

IWW6a 
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Technicians 
&Engineers 

reg sired for test alignment and servicing of tele- 
vision transmission equipment; applicants should 
be competent and experienced in the use of standard 
test instruments. There are good opportunities 
for promotion to laboratory work. 

Apply to: 
Personnel Manager, 

British Relay (Electronics) Ltd., 
1 -7 Croft Street, 

Deptford, London, S.E.S 
(Near Surrey Docks Underground Station) 

ELECTRONIC TROUBLESHOOTERS 
Required by a leading telephone answering 

machine manufacturer for magnetic recording 
and transistor pulse circuitry. H.N.C. standard 
an advantage but a logical approach to fault 
finding is the main requirement. 

Commencing salary £800 - £1,250 p.a., 
dependent upon qualifications and experience. 
Non -contr.butory sick scheme, overtime avail- 
able. 

Apply: Robophone Limited, 
Unit " U,' 
Menin Works, 
Bond Road, 
Mitcham, Surrey. 

Telephone: 01 -648 627'. 

Science Research Council 
RADIO AND SPACE RESEARCH STATION 

Ditton Park, Slough, Bucks. 

MAI.E ASSISTANT EXPERIMENTAL 
OFFL ERS are required for a three -year tour of 
duty at Stanley, Falkland Islands, for operating and 
main[ ining advanced apparatus for recording 
,cientific mfarmation transmitted by telemetry 
from satIlit s. (Shift work.) Married staff live 
In r.nt - free accommodation in modern %%el I- 
f urnished buigalows. 

QUALIFICATIONS 
University o- C.N.A.A. degree, H.N.C. or equiva- 
lent qual.fic lion. If under age 22, five G.C.E. 
passes incluiing two science or mathematical 
subjects at " A " level (or equivalent). 

SALARY 
Salary whilst overseas on scale £690 per annum 
rising to £1,318; starting salary at age 21 years £809; 
at age 26 years or over, £1,092. Additional overseas 
allowances and shift pay. 

Apply:-The Secretary, S.R.C. Radio and Space 
Rt. search Station, Ditton Park, Slough, 
Bucks. 

JANUARY, 1968 

TECHNICAL 

ASSISTANTS 
WITH THE INDEPENDENT TELEVISION AUTHORITY 

In addition to its present service, Independent Television will soon be entering 
the field of colour T.V. and U.H.F. Engineering; the future is therefore one of interest 
and development. The Authority requires young men with some experience in 
electronics to join its engineering staff; they will be based at Transmitting Stations 
throughout the United Kingdom and be engaged in the operation and maintenance 
of television transmitting and ancillary equipment. 

SALARY- Commencing salary is in the range £950- [I,225 per annum; subject 
to qualifications and satisfactory work, salary will progress to £1,650. 
There are PROMOTION PROSPECTS to posts above this level; the Authority's 
policy is to promote its existing staff whenever possible. 

HOURS -Duties are on a shift basis (day and evening) averaging 8 hours with 
a weekly average of 42 hours inclusive of meal breaks. The evening shifts finish 
shortly after programme close down at about midnight. 

QUALIFICATIONS- Normally a Higher National Certificate or its equivalent 
would be r.quired but as excellent residential training courses are provided, young 
men who have not reached this standard will be considered provided their background 
and experience is suitable. 

If you would like to enter this interesting and developing field of 

engineering, please apply to :- 
PERSONNEL OFFICER 

THE INDEPENDENT TELEVISION AUTHORITY 
70, Brompton Road, London, S.W.3 Quoting Reference WW 583 

SCIENCE RESEARCH COUNCIL 
RADIO AND SPACE RESEARCH STATION 

DITTON PARK, SLOUGH, BUCKS. 
Electrical Engineers or Physicists are required for the fo'.I wine 

(1) Scientific Scientific Officers Senior Scientific Officers and 
Assistant Experimental Ofcers'Experimental Officers for research and development work 

on electronic and other apparatus for use in experiments to be made in rockets and artificial satellites 
for investigating the characteristics of the upper atmosphere and ionosphere. 

Experiments now in active preparation are to be made as part of the U.K. National and European 
space research programmes. Opportunities for foreign travel exist. 
Qualifications required: - 
S.O. S.S.O. 1st or 2nd Class Honours degrees (or equivalent) in appropriate subject plus (for S.S.O.) 
at least three years post -graduate experience. A.F..O.'E.O. University or C.N.A.A. degree, H.N.C. or 
equivalent qualification. If under age 22, five G.C.E. passes including two science or mathematical 
subieçts at A " level (or equivalent). 
Salaries 
S.O.'S.S.O. Between £926 and £2,155. 
A.E.O. +E.O. Between £568 and £1,734. 

Apply: -The Secretary, 
Science Research Council, Radio and Space Research Station, Ditton Park, SLOUGH, 

Telephone: SLOUGH 24411. 
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Government of ZAM i ;IIA 
REQUIRES 

RADIO 
SPECIALIST 

on contract for one tour of 36 months in the first instance. 
Salary according to experience in scale rising from £2205 to 

£2273 gross per annum. A supplement of £25o per annum is 

also payable direct to an officer's home bank account. Gratuity 
25% of total salary drawn. Both gratuity and supplement are 
normally 'FAX -FREE. Liberal leave on full salary or ter- 
minal payment in lieu. Free passages. Quarters at low rental. 
Gluildren's education allowances. Outfit allowance £6o and 

form upkeep allowance £24 payable. Contributory pension 
scheme available in certain circumstances. 

The successful candidate, who will serve in the rank of Assistant 
Superintendent of Police, must hold the equivalent ofa Diploma 
in technology in electrical engineering /electronita and h.. 

III ® 

Radiomobile 
BRITAIN'S CAR RADIO SPECIALISTS 

require an experienced 

RADIO 
MECHANIC 
As the duties will include the servicing of our 
complete range of products (both valve and 
transistorised). the successful applicant will 
have a good working knowledge of radio 
theory, together with a number of years of 
practical experience, preferably, but not essen- 
tially, in the Car Radio Industry. 
Please write in the first instance, giving personal 
information and brief details of work history, 
to: 
The Personnel Department, 
RADIOMOBILE LIMITED, 
Goodwood Works, 
North Circular Road, 
London, N.W.2. 
GLAdstone 0171 

industrial experience in the telecommunications field, os 

alternatively possess lower academic qualifications but with 
teaching experience in telecommunications subjects up to Final 
City and Guilds standard combined w ith industrial experience. 
Knowledge of the techniques of S.S.B. and I.S.B. equipment, 
V.H.F. amplitude and frequency, modulated equipment, 
multiplex equipment and the construction and operation of 
teleprinters and low -power he'd plant preferred. Duties 
in, lude lecturing and tra' g of kw al oils ers. 

Apply to CROWN AGENTS, M. Dept., 4, Millbank, 
London, S.W.z., for application form and further 
particulars, stating name, age, brief details of qualifi- 
cations and experience, and quoting ref. M3D 61357/ WF. 

SMITHS INDUSTRIES LIMITED 
GODALMING 

;QUALITY 
CONTROL : 

We urgently require an additional 
Quality Engineer to be engaged on 
test equipment, some experience 
in this field is desirable and appli- 
cants with H.N.C. or C. & G. in 
electrical subjects would be pre - 
ferred. 
Please address applications to: 
G. D. Keeble, 
Personnel Officer, 

I t I SMITHS INDUSTRIES LIMITED 
Station Road, Godalming, Surrey. 
Telephone: Godalming 2733. 
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A LOT OF 'SCOPE FOR f221 

rectgular double beam mesh CRT 
WITH signal and sweep delay 

proven 25 Mc /s plug -ins 

D53by Telequipment sets 
the pace for a new generation of low cost 
oscillcscopes. By adding this new 
'scope to the established S Er D43 system, 
the potentialities of the system have 
been uplifted. D53 accepts the standard 
range of amplifiers developed for the 
Telequipment 43 series plus two additional 
units types CD Et HD which utilise the .251.i sec. 
signal delay facilities in the 53. 

Type A DC -15 Mc /s, 100 mV /cm; 
DC -800 Kc /s, 10 mV /cm. 

Type B Differential, DC -75 Kc /s, 
1 mV /cm ; Rejection 10,000 :1. 

Type CD As type A plus 3 c /s -75 Kc /s, 
100 f1V /cm. 

Type D Envelope Monitor. 
Type G Differential, DC -10 Mc /s, 

20 mV /cm ; DC -500 Kc /s, 2 mV /cm. 
Type HD DC -25 Mc /s, 100 mV /cm ; 

DC -5 Mc /s, 10 mV /cm. 
D53 anticipates the demands of the 
electronics industry for a general purpose 
oscilloscope for years to come. 

Prices in U.K. £207- £235, depending on choice 
of amplifiers. 
Send for a detailed description of the new 
D53, and for a copy of the current Telequipment 
short form catalogue. 

ITELEQUIPMENT 
Teiequipment Limited Southgate London N14 Tel:01 -882 1166 

WW -110 FOR FURTHER DETAILS 
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There's a BRIMAR tube to meet the needs of every 
oscilloscope designer - ranging from general purpose 
tubes of medium bandwidth to tubes designed speci- 
fically for exacting applications requiring features such 
as short length, wide bandwidth or dual phosphors. Face 
plates range from 82" large displays to 1" types for 
numerical and indicator presentations including the 
latest 7 x 5 cm rectangular size. 

PERSONALISED 
rl'l:CII\TICAI, Sl;liVI(;I; 

The BRIMAR D13 -51GH is a modern Mesh P.D.A. 
6 x 10 cm2 -area tube, which gives improved brightness, 
higher deflection sensitivities and higher ratios of 
screen to deflector voltage with no shrinkage of raster 
area. The D13 -51 GH displays single phenomena up to 
30 MHz bandwidth and is suitable for use with transis- 
torised circuits. It needs fewer control voltages than 
other mesh tubes. Length is only 131". 

We shall be pleased to le! you have full details of the 
BRIMAR D13 -51GH and the rest of the interesting 
range of BRIMAR industrial cathode ray tubes. 

Every BRIMAR oscilloscope tube is backed by a first - 
class technical service and assistance on any type of 
problem involving it - from special characteristics to 
circuit design. BRIMAR engineers are always available - contact is on a personal level. Just phone or write. 

WW -I11 FOR FURTHER 

Thorn -A.E.I. Radio Valves & Tubes Ltd. 
7 Soho Sglu,nc, London W 1. Telephone : 01-437 5233 
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Wireless World 
ELECTRONICS, TELEVISION, RADIO, AUDIO 

A Genuine Reject? 

W 
HILE the article by T. D. Towers in this issue on transistor type numbers should 

assist readers in identifying a particular device and tracking down the manu- 

facturers, one is tempted to ask how much faith can be placed in a type 

number? Large users of semiconductors buy direct from the manufacturers and 

can have every confidence in the devices they receive. The situation is rather differ- 

ent, however, for the home constructor who requires only a couple of AC 107s. 

It has become apparent that unscrupulous dealers are stamping reject transistors with 

well -known type numbers and selling them as genuine items. Type numbers have 

also been altered when a particular device is in short supply; an example of this 

would be ;o remove the D from OC 81D. Restamped devices often do not resemble 

the transistors they replace, electrically or mechanically or both. It is a well -known 

fact that many transistors will operate, to the detriment of the circuit, under conditions 

for which they were not intended, thereby facilitating the deception. The deceit is 

not limited to individual sales of semiconductors; complete equipments and sometimes 

kits are being marketed that use reject semiconductors, although no mention is made 

of this in the literature. 
The home constructor would blame his own workmanship, lack of knowledge or 

the circuit he was making when it failed to operate satisfactorily rather than suspect 

that the semiconductors were not what they claimed to be. We do not deprecate the 

use of reject transistors; we only object when they masquerade as " on spec " devices. 

How can the home constructor recognize these devices? The deception is not easily 

detected although the print used on restamped devices is usually large and untidy or 

the new markings are sometimes placed on a plastic sleeve slipped over the transistor. 

Genuine transistors nearly always carry the manufacturer's name or emblem and 

usually also a batch number -re -marks have neither of these. Another point to 

watch for is the case and lead -out configuration; sometimes the re -marks are not 

even in the correct encapsulation. Because the range using the old European coding 

"OC" is probably the most common and best known as far as the home constructor 

is concerned it is these devices that appear to be most often misrepresented. 

Our advice is, deal only with a reputable supplier, return any devices that are not 

what they are claimed to be and beware of the isolated term " guaranteed." 

Guaranteed for what? 

By Numbers 
ANOTHER aspect of numbering is raised by a correspondent whose letter is published 

in this issue. He pleads for a common identification or part- numbering system for 

components. Instead of each user of a component giving his own part -number to it- 
depending upon the particular piece of equipment in which it is to be used -there 
should be, the writer suggests, a British Standard part number that all could use. 

If this were done it would certainly simplify the specification of components but it 

would, of course, mean that every variant of the physical and electrical specification of 

a particular resistor, capacitor, or what have you, would have to bear a different 

VOL 7 3 NO 13 number. Only those most closely concerned with the supply of components will fully 

appreciate the difficulties experienced in the present jungle, but is the correspondent's 

JANUARY suggestion practicable? Perhaps the introduction of i.cs provides a golden opportunity 

196 8 for starting such a scheme. 
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Radio Signals from the 
Heart of Matter 
An old circuit -the superregenerative receiver -put to a new use in 

analysis of materials by nuclear quadrupole resonance spectrometry 

By D. A. TONG, B.Sc., Ph.D. 

Only too often research into atomic scale pheno- 
mena involves large and costly electronic appara- 
tus. Presented here is a technique that can provide 
useful information about the actual electron distri- 
bution within a molecule but which only costs a few 
pounds to set up. The article should provide enough 
information to enable the interested electronics 
experimenter or student to experience for himself 
the thrill of picking up radio signals from the very 
heart of matter, the atomic nucleus. 

THE superregenerative receiver' was widely used by 
radio amateurs in the early days of v.h.f. because it 
combines very high sensitivity with great sim- 

plicity. Later on as v.h.f. techniques advanced, its 
disadvantages, i.e., poor selectivity, poor frequency sta- 
bility and radiation of interference, resulted in its virtual 
elimination as a serious rival to the superheterodyne re- 
ceiver for communications work. Since the early 1950s, 
however, the superregenerative detector has embarked on 
a new career in a totally different field, that of the branch of 
nuclear magnetic resonance (n.m.r.) spectrometry known 
as nuclear quadrupole resonance (n.q.r.)2 spectrometry. 
Later in this article we will describe simple circuitry with 
which it is possible to detect n.q.r. in suitable solids, but 
first it will be useful to discuss briefly the physical basis of 
the phenomenon itself. 

THEORY OF N.Q.R. 
A spinning atomic nucleus has a magnetic moment which is 
colinear with the axis of spin, and therefore can be regard- 
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Dr. David Tong, who is 28, 
graduated in chemistry at 
Leeds University and re- 
ceived his Ph.D. for research 
into chemical applications of 
N.Q.R. He has been a re- 
search fellow at the Uni- 
versity of Warwick and has 
recently joined the staff in 
the Department of Chemi- 
stry, University of Glasgow. 
Dr. Tong has developed an 
improved superregenerative 
N.Q.R. spectrometer which 
is to be produced by Decca 
Radar Ltd. to which he is a 
consultant. 

ed as a minute spinning bar magnet. Because of its sub- 
microscopic size, however, the motion of such a magnet 
in a magnetic field can only be described adequately by 
means of quantum mechanics, and, in fact, differs some- 
what from that of a spinning magnet of ordinary size. 

When an ordinary bar magnet is placed in a magnetic 
field, it tends to take up a position of minimum potential 
energy; that is, with its magnetic moment aligned along 
the field direction as shown in Fig. 1(a). Any small dis- 
placement from this position makes the magnet oscillate as 
shown in (b), until its potential energy has been dissipated 
by friction, when it again comes to rest. If, instead of being 
stationary, the magnet is continually spinning about an 
axis coincident with its magnetic moment (c), it still tends 
to align along the field (shown by HO, except that any dis- 
placement now results in a precession about the field dir- 
ection (d), instead of a vibration. The behaviour is en- 
tirely analagous to that of a spinning gyroscope in the 
earth's gravitational field, and the angular frequency of the 
precession is proportional to both the magnetic moment, 
M, and the applied field strength. H0. Fig. 1 (e) is a vector 
diagram representation of the precession. 

When, on the other hand, one considers the motion of a 
spinning magnet of nuclear dimensions in a magnetic field, 
one finds that, unlike the classical magnet, it can never 
align itself completely along the field, to do so would be to 
violate the Heisenberg Uncertainty Principle. In fact, the 
angle that the spin axis makes with the field is restricted 
to one of a limited number of " allowed " values and the 
spin axis therefore precesses continually about the field 
direction. 

In practice one is not concerned with the nucleus of a 
single atom but usually with specimens containing ex- 
tremely large numbers of atoms. Under such conditions 
the individual nuclear magnetic moment of one atom 
cannot be observed and one can only detect the resultant 
of all the microscopic moments. Not surprisingly, per- 
haps, this resultant, or " macroscopic ", magnetic moment 
behaves in many ways as if it belonged to a spinning bar 
magnet as shown in Fig. 1. In particular, it tends to align 
itself completely along the direction of an applied magnetic 
field. Then, if the spin- system is suddenly disturbed by 
suitably applying energy to the sample, the macroscopic 
moment temporarily begins to precess around the field 
direction at some particular angle and at a frequency, the 
" Larmor " frequency, which depends on the nuclear 
magnetic moment and the applied field strength. 

The method usually adopted for transferring energy to 
the sample is to introduce a second magnetic field at right - 
angles to the first, but one which is oscillating at a radio 

p..y . :gc. 
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Fig. I. (a) Equilibrium position of a bar magnet in a uniform magnetic field. (b) shows the oscillations of the bar magnet about the equi- 

librium position resulting from a small displacement therefrom. Assuming the bar magnet is spinning about its long axis, (c) shows it in its 

equilibrium position in the uniform magnetic field. (d) shows the precession about Ho which results from displacing the spinning magnet from 

its equilibrium position. In a real system the precession dies away as shown as the potential energy of the displaced magnet is dissipated 

Finally (e) shows in vector form the precessing magnet in the absence of frictional forces; M represents the magnetic moment of the magnet. 

frequency. Such a field is equivalent to two separate 
fields rotating in opposite directions, and if the rotation 
frequency is much different from the Larmor frequency, 
neither has any appreciable effect on the spin system. In 
contrast, when the two frequencies are identical the effect 
is considerable, because, no matter how the macroscopic 
moment precesses, the resultant of the steady field, Ho, 
and the component of the oscillating field which rotates in 
the same direction as the precession, H will always act 
so as to pull it away from the H direction. The system 
is then said to be in resonance, and energy is absorbed 
from the rotating field. This effect is shown in Fig. 2. In 
the case of the hydrogen nucleus, for example, the Larmor 
frequency is 42.577 MHz in a field of 1.0 tesla (10,000 
gauss), and is therefore well within the radio -frequency 
range. All other nuclei have lower frequencies than this. 

So far we have only discussed the phenomenon of n.m.r., 
but it is now only a small step to extend the discussion to 
explain n.q.r. (Fig. 3). Atomic nuclei with the property of 
spin fall into two groups according to whether the distri- 
bution of their positive charge is spherical or non -spherical. 
Nuclei in the latter category, in addition to having a mag- 
netic moment also possess an electric quadrupole moment. 
Such a moment is equivalent to two electric dipoles placed 
back -to -back, and if a quadrupolar nucleus is present in a 

non -uniform electric field, it experiences a torque and will 
tend to align itself with its quadrupole moment (which is 

co- linear with the axis of spin and the magnetic moment) 
along the direction of maximum electric field gradient 
(e.f.g.). Moreover, as the nucleus is spinning, precession 
at certain " allowed " angles will again occur, but in this 
case it will be about the c.f.g. direction. 

Notice, however, that such precession still involves a 

precessing magnetic moment and the resultant of a large 
number of such moments can still couple with a rotating 
magnetic field. In short, in n.q.r. the interaction energy, 
and hence the resonance frequency, is determined by an 
electrostatic field gradient acting on the nuclear quadru- 
pole moment, whereas in n.m.r. the important inter- 
action is that of the nuclear magnetic moment with an ex- 
ternal magnetic field. Both effects can be detected by in- 
teraction between the macroscopic magnetic moment and a 

rotating magnetic field. 
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Fig. 2. Interaction of the macroscopic nuclear magnetic moment M 

with a steady magnetic field Ho and a rotating magnetic field HI. 
(a) When the frequency of rotation w is different from the Larmor 

frequency wo, M remains aligned along H. and is unaffected by H. 
(b) When HI rotates at Wo, M experiences a force which pulls it 
away from the HI, direction, about which it precesses. 

(a) (b) 
Fig. 3. (a) In the case of n.m.r., the component M' of M rotating in a 

plane perpendicular to the steady field direction induces an alter- 

nating voltage in the sample coil. (b) The case of n.q.r. in powder- 

ed samples is similar, except that Ho is not present and M, which is 

now the resultant of a large number of macroscopic moments each 

precessing about a different direction, is accompanied by an equal 

and opposite moment rotating in the opposite direction. 
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The main difference between the two tcchniqu . s in 
practice is that a large external magnetic field must be 
applied to the sample to detect n.m.r., and by varying the 
field strength the resonance frequency can be brought into 
a suitable range. The e.f.g. necessary for n.q.r., on the 
other hand, is already present in most crystalline solids 
and the resonance frequencies are fixed. The e.f.g. arises 
from the detailed electron distribution within chemical 
bonds, and since the n.q.r. frequency depends directly on 
the e.f.g. important information about these distributions 
can be obtained. Typical n.q.r. frequencies range from as 
low as 5 MHz right up to several thousand, depending on 
the properties of the particular nucleus and the type of 
compound. 

THE SUPERREGENERATIVE DETECTOR 
Having looked at the magnetic resonance phenomenon, 
we can now return to what is probably more familiar 
ground and see where the superregenerative receiver 
enters the picture. We have mentioned that to excite a 
resonance it is necessary to place the sample of material in 
a coil which is supplied with r.f. current. This can be done 
very conveniently by making the coil part of the tank cir- 
cuit of an oscillator. The system can then be easily tuned 
over the necessary wide frequency range. If the level of 
oscillation is arranged to be critically dependent on the 
tank circuit Q, as in the so- called marginal oscillator, the 
sudden absorption of energy by the sample as the oscil- 
lator passes through the resonance frequency causes a drop 
in r.f. level and provides a means of detecting the reson- 
ance. Such oscillators, many of them very simple, are 
widely used for studying n.m.r. For n.q.r., however, con- 
siderably greater values of Ht are required, and this is 
where the superregenerative oscillator (s.r.o.) comes into 
its own, for even when a superregenerative receiver is ad- 
justed for maximum sensitivity, the average r.f. level may 
be several volts. In fact, it behaves also as a low -power 
transmitter -as anyone knows who has tried to operate two 
such receivers within half a mile of each other. 

The s.r.o. can successfully combine high sensitivity 
with high r.f. levels because it is sensitive only during a 
very short interval between pulses, and at this point in the 
quench cycle the valve anode current, and hence the gen- 
erated shot -noise, is low. During the bursts of r.f. oscil- 
lation, however, large peak voltages can be attained with- 
out affecting the detection process. There is, though, one 
important difference between a s.r.o. used for n.q.r. and 
one used as a communications receiver. In the last - 
mentioned case the circuit is adjusted to operate in a com- 
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pletely incoherent condition because then the gain of the 
circuit is a maximum, whereas a certain degree of coher- 
ence is essential for resonance excitation. 

The term " incoherent " refers to the random phase 
relationships which exist between successive bursts of 
oscillation when each one builds up from noise voltages 
only, i.e., when each burst is completely damped before 
the next pulse starts to build up. When the r.f. output 
of such an oscillator is monitored on a receiver one finds 
that there is no definite oscillation frequency present 
but only a band of noise spread over several hundred 
kHz. Such a signal is useless for exciting nuclear reso- 
nances because negligible power is present in the relatively 
narrow width (a few kHz) of the resonance line. The 
situation changes, however, if the oscillations are less 
severely damped between pulses, because then the 
starting phase of each pulse is determined partly by the 
tail of the previous pulse and partly by noise. In other 
words the coherence is increased. The effect on the 
monitor receiver is to cause discrete frequencies to appear, 
and since the oscillator is pulsed, they are spaced at 
integral multiples of the quench frequency on either 
side of the oscillator's fundamental frequency. 

The available power is now concentrated into narrow 
frequency bands and many of them are sufficiently strong 
to excite a resonance in a sample of material placed in the 
s.r.o. tank coil. Such resonances are then simultaneously 
detected by the circuit because the precessing macro- 
scopic magnetic moment induces an r.f. voltage in the 
coil, and this voltage provides an input signal for the 
s.r.o., now acting in its role as a receiver (Fig. 3). The 
operation might be crudely pictured as that of a radar 
system : the s.r.o. sends out a pulse which excites the 
spin -system in the sample, making it ring like a high -Q 
tuned circuit, and the ringing signal is then picked up 
as the " response." 

In practice, the " ringing " time, or to use its correct 
name, the " spin -phase relaxation time ", is of the 
order of milliseconds and is considerably longer than 
typical quench periods (10 to 100 microseconds). This 
is why the nuclei " see " the r.f. waveform as its Fourier 
components (or sidebands) rather than as individual 

+250V 

47k 47k 47k 

2,000p 2,000; 

05p 
'00Vwl; A.F. OUTPUT TO 
- 1-0 PREAMPLIFIER OR 

HIGH -GAIN OSCILLOSCOPE 

t 
SWEEP VOLTAGE 

Fig. 4. Circuit of a self-quenched superregenerative oscillator 
for nuclear magnetic resonance detection. For VI an EC90, 
fI2AU7 or other similar type could be used; some selection 
may be worthwhile. DI is an S.T.C. varactor diode. 
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bursts of oscillation, as it appears on a wide -bandwidth 
oscilloscope. 

SUITABLE APPARATUS 

A very simple circuit which has been widely used to 
detect n.q.r. in the 15 to 50 MHz range is shown in 
Fig. 4. The circuit is a self -quenched Colpitts oscillator, 
the quench frequency and coherence depending on the 
grid time -constant, which can be varied by VR,. It is 
also self -detecting because when a signal is present the 
quench rate increases slightly, and this results in an 
increased voltage drop across the anode load resistor. 
After filtering out the quench frequency components the 
audio output signal is amplified in a conventional low - 
noise preamplifier, such as that of Fig. 5. 

A suitable setting for VR, can be arrived at by moni- 
toring the r.f. output on a receiver, the correct adjustment 
being half -way between that giving a very sharp series 
of sidebands and that which results in a broad band of 
noise. Since the gain of the detector depends on the 
coherence, VR, can also be adjusted by observing the 
noise level at the output of the preamplifier. In this 
case the correct setting is somewhere between the ones 
giving maximum and minimum noise amplitudes. 

In order to observe a resonance line directly, some 
method is required of repetitively sweeping the oscillator 
frequency back and forth over a range of up to several 
hundred kHz, while simultaneously observing the output 
on an oscilloscope. Many oscilloscopes have a terminal 
which allows a connection to be made to the timebase 
output, and if this is the case, it is only necessary to 
connect this output in such a way as to always reverse - 
bias the variable capacitance diode DI. Care must be 
taken, however, not to exceed the maximum rated 
reverse voltage for the diode (30V for the BAI10), or to 
drive it into forward conduction. The depth of modula- 
tion can be adjusted by both VR, and C2. If a sweep 
output is not available from the oscilloscope, a sinusoidal 
sweep can be obtained from a mains transformer giving 
say 20V output, together with a suitable battery connected 
so that the diode is never forward- biased. Finally, if an 
oscilloscope is not available, it is still possible to detect a 
resonance by listening to the output on a pair of head- 
phones or a loudspeaker. 

The construction of the circuit should follow good 
v.h.f. wiring practice, keeping all r.f.- carrying wires as 
short and direct as possible. Beehive trimmers are 
suitable for C2, C, and C4, but a good quality tuning 
capacitor is essential for C together with a good slow - 
motion drive. Since the resonances to be detected are 
likely to be only two or three times larger than the 
noise level at first, careful tuning is required, and the 
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Decca prototype n.q.r. spectrometer. (An automatic frequency 
marker unit is missing from this particular example and would 

normally occupy the blank panel space.) 
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Fig. 5. A suitable audio frequency preamplifier for use with the Fig. 4 

circuit. 
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Fig. 6. Photographically recorded c.r.o. trace showing the 'SCI n.q.r. 

line in potassium chlorate at room temperature, obtained with a 

circuit similar to that of Fig. 4, The position of the centre of the 

resonance line was slightly different on each of the five sweeps 

recorded because of jitter on the sawtooth generator used for the 

frequency sweep. Slightly higher signal -to -noise ratios can be expected 

for 3 5C in para- dichlorobenzene. 

h.t. supply should be well smoothed to eliminate hum. 
The r.f. choke in the cathode circuit is a rather critical 
component and if the oscillator exhibits dead -spots, 
i.e., ranges over which oscillations cease, it is likely 
that the particular choke has a series resonance in the 
range. The solution is to try a different choke. 

A suitable substance which at room temperature gives 
a strong signal at about 34.27 MHz and another weaker 
one at 27.01 MHz is para- dichlorobenzene. The signals 
are due to the n.q.r. of the 36C1 and 37C1 nuclei, respec- 
tively, and the two frequencies are in the ratio of 1.2688 
to 1, which is the ratio of the quadrupole moments of the 
two nuclei. In nature, the two isotopes occur with rela- 
tive abundances of approximately three to one and this 
accounts for the different intensities of the two resonance 
lines. To observe the stronger, 'Cl, 5 line the oscillator 
should be set to sweep around the 34 MHz region by 
monitoring on a receiver, or by temporarily injecting a 

signal at 34.27 MHz into the s.r.o. from a signal genera- 
tor. Careful tuning of C, should then enable the reso- 
nance signal to be seen (or heard). Final adjustments to 
C3, C, and VR, should then be made in order to obtain 
best signal -to -noise ratios. With the para-dichloroben- 
zene sample contained in a glass tube of half -inch internal 
diameter and packed tightly to a depth of about one inch, 
a signal -to -noise ratio of at least ten should be attainable 
with a good oscillator valve. It is important to have as 
much sample material as possible within the coil volume 
and therefore the sample tube should have thin walls 
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and the coil should be wound tightly on the sample 
tube itself. 

Because of the sidebands present in the oscillator 
power spectrum, several responses are seen for each 
true resonance line, and for serious work some way of 
eliminating all but the fundamental is required. Usually 
this requires the use of the slightly more complicated 
externally -quenched s.r.o., but the methods used gene- 
rally rely on the fact that if the quench frequency is 
altered, only the fundamental response will be unmoved. 
Unfortunately, with the self -quenched circuit the cohe- 
rence, and hence the gain, varies as the quench rate is 
altered (using VR,), but the effect should still be observ- 
able. 

Sometimes the circuit will display apparent resonances 
which are in fact not due to the sample. These may be 
recognized by removing the sample, when of course 
a true n.q.r. signal would disappear. A neater method, 
however, is to place a small magnet near to the sample, 
whereat any n.q.r. line will be broadened so much that it 
will be effectively erased. This effect arises because of 
the interaction between the individual nuclear magnetic 
moments and the field, which results in a splitting of the 
resonance line into several components. The extent of the 
splitting is dependent on the orientation of the magnetic 
field with respect to the internal reference axes of the 
crystal and, in a powdered sample with its random dis- 
tribution of angles, the effect is to broaden the line. 
Any line which does not show this behaviour cannot be 
attributed to n.q.r. 

Another effect which can be easily demonstrated is 
that of temperature. If the sample is heated, the resulting 
expansion causes small changes in the internal electron 
distributions of individual molecules and leads to a 
change in the n.q.r. frequency. If the sample is subject 
to a non- uniform temperature, caused, for example, 
by body heat during handling, or by a nearby soldering 
iron, different parts of the sample have different resonance 

frequencies and the line is broadened. It is always 
advisable, for this reason, to wait five or ten minutes 
after handling the sample before trying to detect a 
resonance. Since the n.q.r. frequency depends only on 
the nuclear quadrupole moment, a constant of nature, 
and the e.f.g., a property of the particular chemical 
compound, it has been suggested that n.q.r. be used as a 
thermometer'. Such a thermometer would be useful in 
situations where frequent calibration is impossible, 
e.g., remote weather stations or space probes. A suitable 
sample in such applications is potassium chlorate, whose 
t5a resonance is at 28.2133 MHz at 0 °C. Its advantage 
lies in its low natural line -width of about 500 Hz, which 
means that more accurate frequency measurements are 
possible, and in its fairly large temperature coefficient 
of about - 4.8 kHz per degree. 

Other nuclei whose n.q.r. frequencies fall in the 
frequency range of the circuit of Fig. 4 are "Ga, 7'Ga, 
""Cu, 65Cu, and 'Co. f Cobalt and gallium compounds 
are not readily available but a suitable copper compound 
is cupric oxide. This shows two broad resonance lines 
at 25.955 MHz and 24.028 MHz, at 28 °C, corresponding 
to the " "Cu and "Cu nuclei respectively. Finally, to give 
the reader an idea of the results to expect with the 
apparatus described, a photograph of the "5C1 n.q.r. 
line in potassium chlorate at room temperature is shown 
in Fig. 6. 

In conclusion the writer would like to point out that 
apparatus basically identical to that described above is 
being used in laboratories throughout the world for 
serious research in n.q.r. 
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A Logical Bassoon 
THE bassoon is notorious for the difficulty of its fin- 
gering (the pattern of raised and lowered fingers neces- 
sary to produce a particular note), and certain orchestral 
passages such as in Stravinsky's Rite of Spring, can 
daunt the most accomplished player. Dr. G. S. Brindley, 
F.R.S., a physiologist at Cambridge University, has 
attempted to ease the player's task by designing a new 
type of bassoon which uses electronic logic circuits to 
simplify the fingering. He gave a demonstration of the 
new instrument, which is based on a German bassoon, at 
a meeting of the British Acoustical Society held at the 
B.B.C. Research Department on 5th December. 

Acoustically the Brindley bassoon is similar to a con- 
ventional instrument except that the acoustic column, 
constructed from Sapele wood, is of rectangular cross - 
section instead of circular. The player's fingers operate 
a set of keys incorporating micro- switches, and the on -off 
signale from these are fed to diode -transistor logic cir- 
cuits which control solenoids powered from a 24 V sup- 
ply. The solenoids raise and lower pads over the holes 
in the acoustic column. The logic circuits are arranged 
to separate the " holing " (patterns of open and closed 
holes) from the fingering, so that for each note it has be- 
come possible to choose the holing that is best acoustic- 
ally and the fingering that is best for facility. (It would 
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be possible to use a fingering system as for the piano.) 
First the microswitch signals are fed into " recognition " 
logic circuits -a series of AND gates -where each pattern 
of raised and lowered fingers causes a particular " note 
output " terminal to be activated. The signals from these 
terminals then pass into "programming" logic, compris- 
ing a series of OR gates, the outputs of which directly 
operate the holing solenoids. All the electronic circuitry, 
except the solenoid power supply, is mounted on the 
outside of the acoustic column. 

Another helpful innovation in the bassoon is a 15 -W 
electric heater, which is used not only to get rid of 
condensation but to tune the instrument. When being 
played the bassoon stands on the floor between the 
player's legs and causes no obstruction to his line of 
sight. Ordinary bassoon reeds are used. The timbre 
has a slight suggestion of saxophone quality. 

Also at the B.A.S. meeting H. D. Harwood (B.B.C. 
Research Department) described and demonstrated a 
new B.B.C. monitoring loudspeaker which is outstand- 
ing in both its freedom from colouration and its repeat- 
ability cf frequency characteristic. This has been 
achieved mainly by the use of a new cone material, a type 
of sheet polystyrene called Bextrene, which is shaped 
by a vacuum forming technique. 

WIREI.ESS WORLD, JANUARY 1968 

Y. :-.-: ' 3Md4#i.tiati.itrál3dr..lrAr1}iit.`i _ -ií`ehigz.iM:.+ihxx:MfatMi14: . w:= re4i.e.L www.americanradiohistory.com

www.americanradiohistory.com


R.F. Measurements and Standards 
SINCE July the British Calibration Service has been 

in operation and is seeking to establish centres of 
expertise in r.f. measurements on a larger scale than 

has been possible hitherto. An indication of the interest 
in r.f. measurements and standards, which until recently 
suffered from lack of official support and recognition, 
was provided by the attendance of about 150 at a con- 
ference on the subject held at the National Physical 
Laboratory from November 14th to 16th. Organized by 
the Institution of Electronic and Radio Engineers in 

collaboration with the Institution of Electrical Engineers, 
the conference was formally opened by Sir Leonard 
Atkinson, president -elect of the I.E.R.E., and a total of 
18 papers was presented. 

There is nothing comparable in this country to the 
strong central facility in the United States at the Radio 
Standards Laboratory of the National Bureau of Stan- 
dards, although a new Division of Electrical Science has 
recently been formed at the National Physical Labora- 
tory and one of its first tasks will be to establish a labora- 
tory for r.f. measurements. Close co- operation with other 
European countries is also desirable and it might be a 

sensible plan to arrange some division of the work be- 
tween countries if we are to attempt to reach the same 
standards of accuracy as the N.B.S. over the whole field 
of measurement. 

COMPARISON WITH ABROAD 

At the conference a review of the present position in 
measurement capability presented the state of the art in 
the U.K. in comparison with the range of standards 
developed in Europe and the United States. The fields 
covered in the range 100 kHz to 3 GHz were frequency, 
power, impedance and reflection co- efficient, current and 
voltage, attenuation, noise, field strength and power 
density. It was clear that further effort was required in 
several fields to match the best of foreign standards but 
at least one speaker made the point that small teams in 

this country had achieved results in their selected areas 
quite as good as those, for example, of the N.B.S. The 
Electrical Inspection Directorate of the Ministry of Tech- 
nology, has played a leading part in improving our r.f. 

standards and measuring procedures and standards of 
impedance, power, attenuation and bridge and reflecto- 
meter methods were described. Developments are in 
progress to extend the accuracy of impedance standardi- 
zation to 0.1 % over the range 200 MHz to 3 GHz and 
with a new piston attenuator it is hoped to achieve an 
accuracy of ± 0.01 dB in 100 dB. The present accuracy 
of power measurement is +1" between 2 and 80 mW 
but a new form of dry load calorimeter is under construc- 
don. This makes use of a sensitive thermal convertor 
of the multi- junction type developed by Wilkins at 
N.P.L. to detect the temperature rise in the metal -film 
load resistor. The frequency range is from audio fre- 
quencies to about 5 GHz and the expected accuracy is 

±0.2% for powers of 40mW to 4 W. 
Another approach to power measurement was 

described by Marconi Instruments in developing a range 
of commercial power meters extending from 100 mW to 
1 kW. Unlike the E.I.D. instrument the thermo- element 
is here incorporated in the r.f. circuit, the heater of the 
junction forming part of the connection to the load resis- 
tor. By adopting a thin -film form of construction for 
the heater and by changing from co -axial to slab -line 
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geometry the insertion of the thermal element can be 
arranged without causing appreciable discontinuity. The 
e.m.f. generated by the thermo -junction is very nearly 
proportional to the (current)2 passing to the load resistor 
and is read on a millivoltmeter calibrated directly in total 
incident power to an accuracy of +5%. 

Thin films form the load resistors in both the E.I.D. 
and Marconi instruments: they also find application at 
the other end of the system in the source resistor of the 
thermal noise standard developed by Ferranti. The re- 
sistor, an alumina tube coated with pyrolitic carbon, is 

maintained at a temperature of 1,000 C in a vacuum 
enclosure. It is matched to a 50 ! 1 coaxial line at the 
operating temperature. There are indications that the 
present temperature co- efficient of resistance, amount- 
ing to several parts in 10,000, can be reduced and this will 

enable the standard to be used over a range of tempera- 
ture, indicated by a platinum /rhodium thereto- couple, 
without appreciable mis- match. These sources have been 
examined on the noise comparator designed by the Ser- 
vices Valve Test Laboratory and the mean value at 
300 MHz agrees closely with two different types of noise 
diode, giving confidence that an absolute accuracy of 
+0.1 dB has been achieved. Comparison with other 
sources suggests that this holds up to 1 GHz. 

The measurement of attenuation is central to many 
r.f. procedures and several papers described methods 
for the comparison of attenuators. The arrangement 
favoured by both Marconi Instruments and E.I.D. was 
parallel i.f. substitution with the standard attenuator 
operating at a fixed frequency, usually 30 or 60 MHz. 
This method imposes severe requirements on the linearity 
of the first mixer stage and in the E.I.D. equipment the 
thermionic diode used is linear to better than 0.01 dB 

over the range -7 to -107 dBm, from a frequency of 

108 MHz to more than 1 GHz. The sensitivity and 
stability of the equipment enables a change of 0.001 dB 
to be detected under good signal -to -noise conditions. 
The Post Office Research Station has also under develop- 
ment equipment which it is hoped will enable insertion 
gain and loss to be measured to an accuracy of ± 0.01 

dB in 60 dB at frequencies in the range 0 -50 MHz, the 
accuracy falling progressively to ±2 dB at frequencies 
of 1 -2 GHz (see p. 599, December issue). 

An interesting paper from the University of Southamp- 
ton described the problems arising in measurements on 
very small thin -film and monolithic circuit components, 
in the frequency range 100 -1,000 MHz. For thin films it 

is permissible to scale -up the measurement and the resis- 
tance and capacitance per unit area are obtained from 
test pieces evaporated in concentric form which then 
provide convenient terminations for the coaxial lines of 

the admittance /impedance measuring equipment. For 
monolithic components the measurement must be con- 
ducted in situ and it is necessary to reduce the dimen- 
sions of the standard 50 LI coaxial lines to an area of 

about 0.01 x0.01 inch while remaining well shielded 
from each other. The transition is made by the use of 

a micro- stripline formed by laying a gold ribbon 
between two layers of dielectric sheet and clamping 
between thick brass plates. The connection to the chip 
is made by a gold wire or by extending the gold ribbon 
but a significant reduction in the residual inductance of 
about 1 nH can be achieved by making the final link 
in the form of a uniline. 
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A view from the audience seating in colour studio 8 
a rehearsal. 

at the B.B.C. Television Centre during 

B.B.C. 
COLOUR 
SERVICE 
FOR the past ten months or so the 

B.B.C. has been gradually instal- 
ling colour equipment at the Tele- 

vision Centre, in West London, so 
that when its colour service was offi- 
cially inaugurated on December 2nd 
two production studios, a continuity 
studio and two mobile control rooms 
were fully operational. As a result, 
up to 25 hours of the 30 or so hours 
of programmes on BBC -2 each week 
are now in colour. 

Each of the two production studios 
is equipped with four Marconi Mk. 
VII four -tube cameras and the con- 
tinuity studio with three Peto -Scott 
three -tube Philips plumbicon 
cameras. Peto -Scott cameras are also 
used in the mobile control rooms. A 
third production studio, which will be 
brought into service in the Spring, 
will have four E.M.I. four -tube 
cameras. The new studio, which is at 
Alexandra Palace, is being equipped 
with three Marconi cameras and will 
be brought into service in colour in 
January; until then the news will be 
in monochrome. 

All the cameras are equipped with 
zoom lenses and not fixed -focus lenses 
in a turret. The main reason for this 
being that it is extremely difficult to 
maintain in a matched condition the 
colour characteristics of different 
lenses. Cameras have to be warmed 
up for two hours before line -up can 

Sound controller's position with tape and disc 
backing facilities, :n the sound control room 
associated with one of the two colour studios. 

The vision and lighting control room studio 
one. It is equipped with what is called a 
" Q -file " lighting control, made by Thorn, by 
means of which up to 100 lighting combina- 
tions and levels can be pre -set and brought 
into operation sequentially. 
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be undertaken and the line -up itself 
takes a further hour and a half. Care 
is neccessary to keep the colour tern - 
perature of the lighting constant. 
Colour studios are operating on a 

level of 1615 lux (150 ft. candles). To 
provide the extra and more evenly 
distributed illumination necessary for 
colour the B.B.C. has developed a 

dual -purpose lantern one end of 
which produces a spot source and the 
other a soft -light. 

Cameras are, of course, only part - 
albeit a crucial part -of the colour in- 
stallation. The backing -up facilities 
already in use at the Television Cen- 
tre include four Ampex 2000 video- 
tape colour recorders (a further two 
will be installed early in the new 
year); one mobile Ampex 2000 (a 
second is planned for next Spring); 
and one R.C.A. TR70 vision tape re- 
corder for news at Alexandra Palace 
where a Pye 16mm telecine unit using 
a four -tube camera will also be 
brought into service in January. Tele- 
cine equipment at the Television Cen- 
tre includes four 16mm and five 35mm 
Cintel twin -lens units and a further 
three will be added in the Spring. 
Then, of course, one must not forget 
the field store convertor, developed by 
Rainger for the conversion of Ameri- 
can 60 -field colour signals to 50 fields 
and vice -versa (described in our 
October 1967 issue). There is also 
a SECAM /PAL transcoder. 

The PAL system: next page 

Service oreos of the 14 stations which trans- 
mitted colour television on the opening of the 
service on December 2nd are shown with a 

line tint. The other stations shown are 
scheduled to be in operation by early 1969, 

in fact the first six (Nos. IS -20) are expected 
to be ready for use in 1968. The key to the 
stations gives in parentheses the channels for 
BBC -2 

General view of the control desk and monitors, 
only two of which are for colour, in the 

production control room of studio 8. 

SCALE 

0 SO MILES 
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KEY TO MAP 

1 Crystal Palace 
2 Sutton Coldfield 
3 Wenvoe 
4 Winter Hill 
5 Rowridge 
6 Emley Moor 
7 Belmont .. 
8 Tacolnestop 
9 Dover .. 
0 Llanddona 
I Black Hill 
2 Pontop Pike 
3 Divis .. 
4 Dorris 
5 Waltham 
6 Sudbury .. 

7 Oxford .. .. 
8 Bilsdale .. 
9 Moel -y -Parc .. 

20 Balcalk .. 
21 Mendip Forest .. .. 

22 Sandy Heath .. .. 

23 Caradon Hill .. .. 
24 Craigkelly .. .. 
25 Londonderry .. .. 

26 Heathfield .. .. 

27 Staffordshire 
28 North Hampshire .. « 

(33) 
(40) 
(51) 
(62) 
(24) 
(51) 
(28) 
(55) 
(56) 
(63) 
(46) 
(64) 
(27) 
(28) 
(64) 
(44) 
(63) 
(26) 
(45) 
(63) 
(64) 
(27) 
(28) 
(27) 
(55) 
(52) 

(45) 
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THE PAL COLOUR TV SYSTEM 
A simplified explanation of how it works 

By S. C. RYDER-SMITH, B.Sc. 

ATELEVISION set giving a black -and -white 
picture is a fairly complex piece of equipment. 
With colour the complexities obviously multiply, and 

a host of fresh terminology is introduced into the subject. 
What follows is an attempt to explain, in fairly simple 
terms, how the PAL system operates. The explanation 
offered goes no further than outlining the background 
theory, and building on this to the point where a PAL 
receiver block diagram can be understood. 

The first question to be considered is: how can we set 
about analysing the colour content of any scene, and then 
reproduce the scene so that the full range of colours is 
preserved? Fortunately, the solution to this problem has 
already been discovered in colour photography, and is 
fairly familiar. A colour may be analysed into its red, 
green and blue components, and then reconstructed by 
adding red, green and blue light in the same proportions 
as discovered in the original. This is illustrated in the 
simple colour television system shown in Fig. 1. 

In this system three television cameras view a scene 
simultaneously. One, by looking through a red filter, 
transmits the red component only, the next, with a green 
filter, the green component only, and the last with a blue 
filter, the blue component only. Each camera output 
drives a cathode ray tube monitor. The monitor receiving 
the " red " camera output has a red filter in front of it, 
and therefore gives a red image, which is focused by a lens 
on to a viewing screen. The monitors receiving the "green" 
and " blue " outputs similarly give green and blue 
images on the viewing screen, and so the original scene 
is reconstructed in full colour. 

The major difficulty with this scheme is the impossibil- 
ity of aligning the three separate colour -component 
pictures, red, green and blue, as each is taken from a slight- 
ly different viewpoint. The answer, at the camera end, 
is to use a single camera lens system, and, with suitable 
mirrors and filters behind the lens, separate out the red, 
green and blue parts of the image, and project each on to 
a separate camera tube. (See front cover.) 
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S. C. Ryder -Smith graduated 
from Queen Mary College, 
University of London, with a 
degree in Electrical Engineer- 
ing in 1956. After initial train- 
ing as a graduate apprentice 
with S.T.C. he joined the staff 
of their transistor division ap- 
plications laboratory. Here, 
besides general circuit design 
work, he made a special study 
of voltage breakdown in tran- 
sistors, and published various 
works on this subject. He now 
heads the market develop- 
ments group in the S.T.C. com- 
ponent marketing division. 

At the receiver end of the chain, there is also the problem 
of aligning the three separate colour pictures, and presen- 
ting them on a single screen. This may be overcome by 
depositing three different phosphors, in some pre- deter- 
mined pattern, on the screen of a c.r.t. which is equipped 
with three separate electron guns. One phosphor emits 
red light when excited, another green, and the last blue. 
It is arranged that the three electron beams coming 
from the guns scan together under the influence of a single 
set of scan coils, but that the beam from one gun can 
excite only the red phosphor, the beam from the next 
gun only the green, and the beam from the last gun only 
the blue. The way in which this is achieved in the shadow - 
mask tube has been described in detail in the March 
1967 Wireless World but a diagram from this article is 
repeated here as Fig. 2 to show the basic principle. A 
tube of this sort is capable of producing three superim- 
posed pictures, one red, one green and one blue, in which 
the strengths of the red, green or blue components can be 
independently varied by changing the grid voltages on the 
appropriate electron guns. 

A more practical form of the colour system shown in 
Fig. 1 can now be devised. This is shown in Fig. 3. 

The system arrived at in Fig. 3 would make an excellent 
basis for a colour service, if it weren't for two drawbacks. 
In the first place, three separate transmission paths are 
needed, and hence three times the bandwidth. Secondly, 
any normal black -and -white receiver could receive only 
one of these colour signals, and would get a picture with 
grossly distorted tonal values (equivalent to looking at a 
scene through a strong red, green or blue filter). 

The problem, then, is to find a way of transmitting the 
R (red,) G (green) and B (blue) information in such a way 
that a black- and -white set, with no modifications, will 
display a good picture with no tonal distortion. In 
addition, the total bandwidth used for the transmission 
must be no greater than that allocated for normal black 
and white, and yet a colour receiver must be able to 
recover from this signal the R, G and B information. 

The way in which the R, G and B signals are coded to 
form a single combined signal for transmission is ingeni- 
ous. First, a new signal, Y, is formed, by adding portions 
of the R, G and B signals: 

Y -0.30R 0.59G+ 0.11B 
In this equation, it is assumed that a maximum red 

output is represented by R --=1, and a zero red output by 
R-- O. A similar assumption is made for G and B. 

By adding together the red, green and blue picture 
signals in this way, what results is a signal representing the 
black -and -white view of the scene. A normal mono- 
chrome set can therefore receive the Y signal and repro- 
duce the correct black- and -white picture. The reason 
why only 0.11 of the blue signal is used, whereas 0.59 
of the green is used, is a matter of human physiology. 
The human eye is much less sensitive to blue than to 
green. A bright green appears to the human eye lighter 
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than a bright blue. Therefore, when a brilliant green is 

being televised, G =1, R =B =O, and Y =0.59 (a light 
grey). When a brilliant blue is being televised, B =1, 
R =G =0, and Y =0.11 (a darker grey). Producing Y 

according to the equation given above therefore results in 
a black- and -white picture with a tonal range acceptable to 
the human eye. 

So far, the encoding described has merely reduced the 
colour signals to a black- and -white signal. How does a 

colour set separate out the original R, G and B signals? 
First, for the sake of compatibility with black- and -white 

sets, it has been necessary to produce the Y signal. 
Further independent signals must now be provided so that 
a colour set can use them in conjunction with the Y signal 
to produce the original R, G and B information. There are, 
in fact, two additional signals: 

(R- Y) and (B- Y) 

and these are called colour- difference signals because, as 
can be seen, they result from subtracting the Y signal from 
colour component signals. 

Adding the Y signal to the two colour difference signals 
gives 

(R- Y)+Y =R 
(B- Y) +Y =B 

Therefore a colour receiver can use the incoming Y, 
(R - Y) and (B - Y) signals to produce the original R and 
B signals. There is still the problem of obtaining the 
G signal in the receiver. This can be done by making 
use of the following mathematical relationship. 
0.30(R - Y)+0.59(G - Y) +0.11(B - Y) 

= 0.30R +0.59G -0.11B 
-0.30Y-0.59Y-0.11Y 

=0.30R +0.59G- O.11B - Y(0.30 +0.59 +0.11) 
= 0.30R +0.59G -0.11B -Y 

But Y= 030R +0.59G+0.11B 
:.0.30(R - Y) +0.59(G - Y) +0.11(B - Y) =0 

It follows from this that 
0.30 0.11 

-(G - Y) = 0.59(R -Y) + 059(B - Y) 

In other words, if the two incoming colour difference 
signals (R - Y) and (B - Y) are added together in the 
correct proportion, and the sign of the resulting signal is 

changed, a signal equal to (G - Y) can be produced. 
A simplified schematic of the decoding in the receiver 

is shown in Fig. 4. 
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SCREEN 
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THREE 
ELECTRON GUNS 

G 

Fig. I. Simple colour tele- 
vision system. 

(Below) Fig. 2. Principle of 
shadow mask c.r.t. : (a) beams 
converging on mask and 
diverging on to screen ; (b) 
close -up of mask and screen. 

PERFORATED 
SHADOW MASK 

-PHOSPHOR DOT 
SCREEN 

------ --- _-__- = 

(a) 

(b) 

BLUE BEAM 

RED BEAM 

GREEN BEAM 

SHADOW MASK 

Ste_ 
S 

R 

FRONT GLASS 
SCREEN 

PHOSPHOR DOT 
SCREEN 

ONE SET OF THREE (R,G,B) PHOSPHOR DOTS 

CORRESPONDING TO SINGLE HOLE 

IN SHADOW MASK 

RED SIGNAL (R) 

Fig. 3. More practical form of Fig. I system. 

Note that the final comparison between the colour 
difference signals and Y is achieved by feeding a negative - 
going voltage proportional to Y (indicated as - Y) to 
the cathodes of all three electron guns, while voltages 
proportional to the colour difference signals are fed to 
the grids of the appropriate guns. The beam current in 

any gun is determined by the difference between the 
cathode and grid voltages. Thus, in the red gun the beam 
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Fig. 4. Decoding in 
the colour receiver. 
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Fig. 5. Suppressed carrier modu- 
lation compared with a.m. 
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Fig. 6. Suppressed carrier demodulation in the receiver. 
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CHANGE -OVER SWITCH POSITIONS 

2 

MODULATED INPUT DEMODULATED OUTPUT 

CARRIER 
90° OUT OF PHASE 
WITH INPUT SIGNAL 

Fig. 7. Demodulator oscillator 90 out of phase. 

current and hence the amount of ex- 
citation of the red phosphor, is pro- 
portional to:- 

(R - Y)- ( -Y) =R 
Similarly, for the green and blue guns: 

(G-- Y)- ( -Y) =G (B- Y)- ( -Y) =B 
The same effect could be produced 

by adding the colour difference signals 
to the Y signal before reaching the 
colour tube. 

It has already been noted that the 
Y signal gives a good black- and -white 
representation of the scene being 
televised. What do the colour differ- 
ence signals represent? First, assume 
that a scene containing no colour - 
only black, white, and the intermediate 
greys -is being televised. Pure white 
may simply be defined as having equal 
quantities of red, green and - blue. 
Therefore R = G = B = n, where 
n = 1 for full white, intermediate 
values for greys, and zero for black. 

Y = 0.30n i 0.59n -}- 0.11n 
-- n 

The colour difference signals become 
R -Y =n -n =0 
G -Y =n -n =0 
B -Y =n -n =0 

Therefore, when a black and white 
picture is being transmitted, Y con- 
tinues to have a value representing the 
tonal value, or luminance of the scene, 
but the colour difference signals dis- 
appear. The colour difference signals 
only have a value once colour is in- 
troduced into the scene. It becomes 
obvious therefore, that the function of 
the colour difference signals is simply 
to provide information as to the colour 
of a scene, while the brilliance, or 
luminance, of the scene is conveyed 
in the Y signal. For this reason, the 
Y signal is called the luminance signal 
and the (R -- Y), (G - Y), (B -- Y) 
signals are called the chrominance 
signals. 

Experiment has shown that while 
the human eye is sensitive to detail 
arising from differences in luminosity, 
it is relatively insensitive to details 
arising from colour changes only. A 
benefit of this is that while the Y sig- 
nal must be transmitted at full band- 
width to get good definition, the 
chrominance signals can be trans- 
mitted with a considerably reduced 
bandwidth. 

The remaining problem in con- 
structing a practical colour television 
system is how to transmit the (R - Y) 
and (B - Y) signals without (a) in- 
creasing the overall bandwidth of the 
system, and (b) interfering signifi- 
cantly with the operation of a normal 
black -and -white set displaying the 
picture due to the Y signal. 

The methods described so far are 
common to all colour systems. Where 
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N.T.S.C., PAL, and SECAM differ is in the methods 
adopted in transmitting the (R -Y) and (B - Y) 
signals. 

Most of the credit for making colour television possible 
must go to the developers of the N.T.S.C. system. PAL 
is basically N.T.S.C. with modifications based on the 
now extensive experience of the problems and operation 
of N.T.S.C. in the U.S.A. 

N.T.S.C. TRANSMISSION SYSTEM 

The basic problem has been outlined above: How to 
transmit the (R - Y) and (B - Y) signals in addition to 
the Y signal without increasing the transmission band- 
width, or interfering unduly with the reception of the 
Y signal by a normal black- and -white receiver. The 
problem is complicated by the fact that the (R - Y) and 
(B - Y) signals can have either a positive or a negative 
value. Normal methods of modulation deal only in 
magnitude and not with sign. 

The solution adopted in N.T.S.C. has been to use 
suppressed carrier modulation. A simple way of looking 
at this type of modulation is to assume that the modulating 
waveform is chopped by the carrier. The waveforms 
resulting from this operation are shown in Fig. 5. For 
comparison, a normal a.m. signal is also shown. 

Note that when the modulating signal is zero, with 
suppressed carrier modulation the output is also zero. 
With amplitude modulation, on the other hand, a zero 
modulating signal is represented by a carrier of constant 
amplitude. Demodulating an amplitude modulated 
signal is simple: a normal diode detector will do the job. 
With suppressed carrier modulation, however, demodula- 
tion is a major difficulty. The method normally employed 
is to make use of a second electronic change -over switch 
operated in exact synchronism with the modulating switch. 
The demodulation process is illustrated in Fig. 6. 

For this sort of demodulation to work successfully, 
there must exist within the receiver an oscillator which 
is not only precisely locked in frequency to the carrier 
oscillator at the transmitter, but is also closely in phase 
with the transmitter oscillator. Fig. 7 shows what 
happens when the demodulating oscillator is 90 out of 
phase with the incoming signals. 

In this case, when the high frequency elements of the 
output are filtered out, the net output is zero. 

Although there is obviously a drawback in the fact that 
the local oscillator in the receiver must be phase as well 
as frequency locked to the carrier oscillator in the trans- 
mitter, advantage can be taken of this phase sensitivity. 
It has been shown that if the carrier modulating the 
signal is 90° out of the phase with the receiver oscillator, 
then demodulation produces zero out- 
put (after filtering the high frequency 
components). Take the case where Fig. 9. Encoding and 

the modulated signal and the local phase inversion for 

demodulating oscillator are exactly in PAL transmission. 

phase, and a correctly demodulated 
output is being obtained. If a second 
signal is added to the original modu- 
lated signal, having an identical carrier 
frequency but being 90` out of phase, 
then this second signal will not pro- 
duce any changes in the demodulated 
output, just because it is 90` out of 
phase. However, if a second demod- 
ulator is used, driven from the same 
local carrier oscillator, but with a 90' 
phase change introduced, then this 
demodulator will produce an output 
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DEMODULATOR 
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Fig. 8. Technique for conveying two independent sets of information. 

from the second signal, and the original signal will give 
a zero output. This is illustrated in Fig. 8. 

Thus it is possible for a single signal to carry two 
independent channels of information. 

In the N.T.S.C. colour system advantage is taken of 
this by using a single suppressed carrier modulated signal 
to convey both the (R - Y) and (B - Y) information. 
The carrier frequency selected is in the region of 4.4MHz. 
The Y signal is, of course, transmitted in the normal 
amplitude modulation mode used for black- and -white 
transmissions. The suppressed carrier chrominance 
signal, centred on 4.4MHz, and containing both the 
(R - Y) and (B - Y) signals, is then added to the Y 

waveform, and treated as normal video information. 
Although this method neatly solves the problem of 

transmitted (R - Y) and (B - Y) information with no 
increase in the overall bandwidth, two questions immedi- 
ately spring to mind. Surely the chrominance signal will 
appear on the screen as normal high frequency video? 
Secondly, will high frequency video arising from the 
picture content be interpreted as chrominance informa- 
tion, and affect the colour? In other words, the lumin- 
ance, or Y, signal can interfere with the chrominance 
signals (R - Y) and (B - Y) and vice -versa. 

This cross coupling does in fact occur. But by a 

careful choice of chrominance carrier frequency -in PAL 
it is 4.43361875MHz -the effects can be minimised. The 
chrominance signal produces a fine and unobtrusive. 
pattern of dots across the screen, and fine detail in the 
picture content can produce a small distortion in the 
colour. However, both of these effects are small. 

There still remains the problem of ensuring that the 
local carrier oscillator in the receiver is in frequency and 
phase lock with the transmitted carrier. This is done by 
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choosing a part of the transmitted waveform where video 
information is not present -i.e., during the sync pulse 
and fly -back period, and transmitting a short burst of 
carrier. A gate in the receiver separates this from the 
rest of the video wave -form, and feeds it to the local 
oscillator to synchronize it. 

Although there are, of course, a number of sophistica- 
tions to the N.T.S.C. system not described here, the main 
outline of the method has been covered. 

PAL 
The major shortcoming of the N.T.S.C. system has 
proved to be its sensitivity to phase errors in the chromin- 
ance channel. Fairly exact phase relationships must be 
kept if proper separation between the (R - Y) and 
(B - Y) channels is to be achieved. Once phase errors 
do occur, then false (R - Y) and (B - Y) information 
is given, and colour reproduction deteriorates. A 
particularly sensitive area for phase errors to occur is, of 
course, the transmission path between the transmitter 
and receiver. N.T.S.C. receivers must therefore be 
equipped with a " hue " control to correct for these 
phase errors, and under adverse conditions fairly frequent 
adjustments to this control are necessary. 

The purpose of PAL is to take the N.T.S.C. system, 
and modify it to make it less sensitive to phase errors in 
the chrominance channel. This is done by inverting the 
carrier phase of the (R - Y) signal on alternate lines. 
This is why the system is called PAL -Phase Alternation 
Line. Fig. 9 shows how the phase inversion is obtained 
at the transmitter by an electronic switch. In the receiver, 

L TUNER --, 

t. 

/ SOUND 

VISION 

LF. 

VISION I.F. .--h VISION 
DETECTOR 

A.G.C. AND 14 
SYNC SEPARATOR 

DETECTOR 

VIDEO PRE- AMPLIFIER i LUMINANCE DELAY 
(^' 0.6usec) 

CHROMINANCE 
AMPLIFIER 

BURST 

GATE JI 

VU ST 

AMPL FIER 

a corresponding switch is operated on alternate lines, 
which restores the (R - Y) signal to its correct phase. 
The consequence of this phase alternation is that any 
phase error which occurs during one line is balanced by 
an equal phase error in the opposite sense in the following 
line. (Originally, of course, the phase error is always in 
the same sense on each line. But alternate lines are phase 
reversed in the receiver to correct the phase alternation 
of the (R - Y) signal. The phase error is therefore also 
inverted on alternate lines, and the average phase error is 
reduced to approaching zero). 

It is of course necessary for the receiver to identify what 
line is being transmitted -one with (R - Y) normal or 
phase inverted. This is done by phase inverting the burst 
of colour carrier on alternate lines in synchronism with 
the phase inversion of the (R - Y) signal. 

In PAL, phase errors in one line are balanced by equal 
and opposite phase errors in the following line. In a 
simple PAL receiver, PAL -S, averaging of these errors is 
left to the human eye. Where the errors are small, this 
can be quite satisfactory. However, large errors lead to a 
coarse line structure, sometimes referred to as the Hanover 
blind effect. A more satisfactory solution is to perform 
the averaging electronically. This is done in a PAL -D 
receiver by means of a delay line which delays the 
chrominance signal for the exact duration of one line. 
Each line of chrominance information, as well as being 
directly fed to the c.r.t., is also fed into the delay line, 
and added to the following line, where the phase errors 

- cancel. 
The block diagram of a complete PAL -D receiver is 

shown in Fig. 12. This looks at first rather terrifying. 
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Fig. 10. Schematic of PAL -D colour receiver. 
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Taken bit by bit, and in the right order, however, it turns 
out to be relatively harmless. 

The signal from the aerial is fed into à normal tuner, 
identical with the tuner used in a black- and -white set. 
The output of the tuner, at i.f., is fed to the vision i.f. 
amplifier, from which it goes into the vision detector. 
The sound signal is picked off from the vision i.f. amplifier, 
or alternatively, the vision detector, and goes through a 
normal sound charnel to the loudspeaker. 

The video output from the vision detector is fed 
through a video pre amplifier, a delay line giving a delay 
of approximately 0.6µs and the luminance amplifier 
(basically a normal video output stage). The output 
signal consists of the luminance signal Y, plus the 
unwanted, but unavoidable, encoded chrominance in- 
formation. This output is fed to the cathodes of the three 
c.r.t. guns. The delay circuit of 0.6µs is not the main 
PAL delay line. Its function is to compensate for the 
short delay which the chrominance signals undergo in 
passing through the decoding circuits. 

Before going through the 0.61.4s delay line, the video 
signal is also fed to two other circuits. The first is the 
a.g.c. sync separator. This circuit provides (a) the 
required sync pulses, which are taken to the line and frame 
timebases, and (b) an a.g.c. signal which is used to 
control the gains of the tuner and vision i.f. amplifier. 
The second circuit to receive the video signal is the 
chrominance amplifier. Here, that part of the video 
signal which contains the chrominance information is 
filtered out and amplified prior to demodulation. 

PHASE LOCKING SYSTEM 

At this point it is as well to leave the direct chrominance 
signal path, and follow the parts of the circuit used to 
provide a correct phase locked carrier for the chrominance 
demodulation. The burst gate is connected to the output 
of the first chrominance amplifier. This gate is opened 
for a short period during the start of each line scan by a 
signal derived from the line timebase. The colour burst, 
transmitted to phase lock the local oscillator of the 
receiver, occurs during the period when the burst gate is 
open. The burst amplifier therefore receives the colour 
burst, but no other part of the video waveform. The 
output of the burst amplifier is compared in phase with 
the output of the local oscillator, which is crystal 
controlled. 

It will be remembered that the phase of the colour burst 
alternates from line to line, and that the phase of the 
colour burst on any one line provides information on 
whether the (R - Y) signal has its normal phase, or is 
phase inverted. In fact it is arranged that the colour burst 
phase changes back and forth by 90 ". On one line it 
leads the required local oscillator phase by 45 , and on 
the following line it lags the required phase by 45'. The 
output of the phase detector is, therefore, a signal varying 
positive and negative at half line frequency. It is arranged 
that the circuit containing a reactance (variable capacit- 
ance) diode used to control the phase of the crystal 
oscillator is much too slow to follow the line to line 
variations in the output of the phase detector. Instead, 
it takes up a mean position, which is, of course, the 
required phase. 

Meanwhile, the 7.5kHz (half line frequency) signal at 
the phase detector is used for two purposes. A bistable 
circuit is driven from the output of the line oscillator 
and changes state at the start of each line. Its output is 
used to phase invert the drive to the (R - Y) demodula- 
tor on each alternate line, in order, to correct for the 
phase inversion given to the (R - Y) signal on alternate 
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lines at the transmitter. However, it is obviously necessary 
to phase invert the (R - Y) demodulator drive on the 
same lines as which the (R - Y) signal is phase inverted. 
Information on which lines have the phase inverted 
(R - Y) signal :s contained, as already explained, in the 
phase of the colour burst. As the alternation in phase of 
the colour burst from line to line gives rise to the 7.5kHz 
signal at the phase detector, this 7.5kHz signal can be 
used to identify the line with (R - Y) phase inverted. 
For this reason, this signal is referred to as the " ident " 
signal. It is fed to the bistable which is constrained to 
operate in phase with the ident signal. In this way, the 
phase inversion of the drive to the (R - Y) demodulator 
is made to occur always on the alternate lines on which 
the (R - Y) signal is phase inverted. 

A second function of the ident signal is this. When a 
black- and -white picture only is being transmitted, it is 
important that no luminance information gets through 
the chrominance channel. If it did, parts of the picture 
where fine detail were present might appear coloured, 
and this is obviously very undesirable in a black -and- 
white transmission. This problem is solved quite simply. 
When a black -and -white picture is being transmitted, no 
colour bursts are included in the video waveform. The 
7.5kHz signal therefore does not appear at the phase 
detector. In its absence, the colour killer circuit comes 
into operation, and turns the second chrominance 
amplifier off. It follows that when the colour bursts arc 
absent, no information at all can get through the chromin- 
ance channel. 

Let us return now to the chrominance signal at the 
output of the chrominance amplifier. This is fed into 
the PAL delay line, and also into a circuit which adds it 
to the output of the delay line, and another which sub- 
tracts the output of the delay line. Remembering that 
the output of the delay line represents information from 
the preceding line, in which the (R - Y) information 
will have an opposite phase, the result of adding and 
subtracting adjacent lines of information can readily be 
calculated. 

If the signal emerging from the delay line is - (R - Y) 
(B -- Y) then the signal coming from the chrominance 

amplifier output, representing the following line of 
information, will be 

(R -- Y) (B - Y) 
Adding these two lines gives 

--(R -- Y)T(R -Y) 2(B- Y)= 2(B -Y) 
Subtracting gives 

(R - Y) (R - Y) -i (B - Y) - (B - Y) 
± 2(R - Y) 

This part of the circuit, the delay line, adder and 
subtractor, therefore carries out two functions: it provides 
the phase error correction by averaging between succeed- 
ing lines, which is a basic feature of PAL, and it also 
separates the (R - Y) and (B - Y) signals. Both 
signals are fed into synchronous detectors these are the 
demodulators described earlier). The (B - Y) demodu- 
lator is driven direct from the phase locked crystal 
oscillator: The (R -- Y) demodulator derives its drive 
from the crystal oscillator, after it has first passed through 
(a) a 90 phase shift circuit, and (b) the phase inverter 
switch described above. 

The two demodulators produce at their outputs the 
original (B - Y) and (R Y) signals. These then go 
to a matrix where they are added in the correct propor- 
tions to produce the (G - Y) signal. Finally, all the 
colour difference signals are taken to the grids of the 
appropriate guns fn the shadow -mask colour cathode -ray 
tube. 
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Emitter -coupled, Emitter- 
timed Multivibrators 
l: Astable Circuits 

ASTABLE and monostable multivibrators are well 
known and widely used pulse circuits. The astable 
multivibrator switches repetitively between two 

quasi -stable states generating a series of rectangular 
pulses. The monostable circuit has one stable state in 
which it remains until a suitable trigger pulse is applied, 
causing it to switch rapidly to a quasi -stable state, in 
which it remains for a period of time, before returning to 
its original state; thereby generating a single rectangular 
pulse for each trigger pulse. The characteristics of these 
circuits that are normally considered to be of importance 
are: stability of pulse amplitude and width with respect 
to changes in supply voltages, temperature, spread in 
transistor parameters and switching time between states. 

The most common forms of the multivibrator circuits 
are the collector base coupled versions shown in Figs 1 

and 2, in which the timing function is performed in the 
base circuit. The transistors are normally saturated in 
order to stabilize pulse amplitude against changes in 
transistor parameters, but the pulse amplitude is still 
dependent on supply voltage and pulse durations are 
affected by changes in temperature. The less well known 
emitter -coupled, emitter -timed forms of the circuits 
possess definite advantages in that the timing operation 
is performed in the emitter circuit resulting in a pulse 

Fig. 2. (right) A conventional - 
base coupled monostable multivi- 

brator. 

Fig. I. (left) A conventional 
collector -base coupled astable 
multivibrator. 
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Fig. 3. (left) Basic 
emitter coupled, 
emitter timed, multi- 

vibrator. 

By G. B. CLAYTON B.Sc., A. Inst. P. 
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Fig. 4. Waveforms of an emitter timed multivibrator. 

Fig. 5. Equivalent circuit of Fig. 4. (a) Trl on -Tr2 off; (b) Tr2 on- 
Trl off. 

duration which is far less dependent on transistor para- 
meters and, therefore, on temperature variations. In 
addition the pulse duration and amplitude can be made 
less dependent on power supply variations and the 
minimum switching times for a particular transistor type 
can be realized. Also a square waveform can be produced 
and the circuits have a completely " free " collector. 

The circuit of an emitter -timed astable multi- 
vibrator is given in Fig. 3 and its idealised waveforms in 
Fig. 4. The circuit loop between the emitter of Trl- 
collector Trl -base Tr2 -emitter Tr2 and the emitter of 
Trl is regenerative, so that both transistors conduct 
together only during the rapid switching between states. 
As Trl switches on the potential at its collector, and at 
the base of Tr2, falls rapidly causing Tr2 to cut off. The 
emitter current of Trl is then made up of two corn - 
ponents (Fig. 5a), 1, flows through R, and 12 charges 
capacitor C causing the potential at the emitter of Tr2 to 
fall. After a time t,, Tr2 comes into conduction again 
and a regenerative action takes place causing the emitter 
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Fig. 6. Practical emitter 
timed astable requiring 
only a single power 
supply. 

of Tr2 to be driven suddenly positive. This change is 
communicated by capacitor C to the emitter of Trl, 
cutting it off. The emitter current of Tr2 is then also 
made up of two components (Fig. 5b), Is through R, and 
I, charging capacitor C and causing the potential at the 

emitter of Trl to run down for a period r2. Then Trl 
comes into conduction again and the cycle repeats. 

An approximate analysis of the circuit may be carried 
out if it is assumed that the negative step at the collector 
of Trl is small compared with the negative supply, the 
charging currents will then be taken as being constant 
during the timing periods. The effect of leakage currents 
will be ignored for silicon transistors. 

The negative step at the base of Tr2 is x,L(I, -I 12)R, 
which is approximately equal to (I, ; I2)R, since arb `, 
to unity. 

Capacitor C must charge by an amount: J = (I, -f- 12)R, - (6V,, V ) .. .. (1) 
Where 8 Ve is the step at the emitter of Tr2 and 

V1r2 is the difference between the base emitter voltage 
of Tr2 when switching occurs and the base emitter 
voltage when the current I, is flowing. 

Current I3 I, = vre - vórl - 
R., 

Continued on page 636 

(a) 0.5 

11111111111C2IIIIII 

(d) 0.5 V ,cm. 

(b) 0.5 m. 2, 

.. .. (2) 

(c) 0.5 V cm. 2 i.s'cm. 

(e) m. 0.2 s ,,. (f) 0.5 V; cm. 0.2 µs,'cm: 

(g) 0.5 V, 'cm. 0.05 its, cm. (h) I V,cm. 21 s,'cm. (,) 1 V;cm. 2 its'cm.. 

Fig. 7. Waveforms present in the circuit of Fig. 6. (a) taken at the collector of Trl ; (b) emitter Trl ; (c) the collector at Tr2; (d) emitter of 
Tr2; all taken with R. at 220 S2. The slope at the top and bottom of the waveforms is due to the charging currents not remaining constant. 
(e) Waveform at the emitter and ( f) at the collector of Trl where the timing capacitor - 1,000 pF. (g) Collector of Tr2 when the timing capacitor 
is reduced to 100 pF, the smallest rise time for a particular transistor type is realized. (h) Upper- collector and lower- emitter of Trl (i) Tr2 when 
the timing capacitor 0.01 µF and R. 470 i2. The effect of oll3wing Tr2 to saturate can be clearly observed. 
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The term (W V + S VLe 2) is neglected. Substituting for Ii 
and I2 gives: 

[i+ R4 1 

R3 1 Vet I CR1 

Vee - Vbe1) 

t2 r 
[ 

1 + 
R, 

(1 -I- 
Vet 

)]CRl R, V - Vbe1 J 

Vbel is assumed equal to Vbe2. 

If the currents I1 and 12 are made equal, t1 = t2, and the 
frequency is approximately equal to 1 (4CR,) 
Both timing periods are seen to depend on the ratio 
Vag Vee - V6e1) which indicates the possibility of 
obtaining a multivibrator with very good frequency 
stability against changes in supply voltage. Increasing 
the supply voltages, with this ratio held constant, causes 

Fig. 9. Improved an increase in the charging currents, but it also causes 
astable multi- the same fractional increase in the voltage step through 

22k vibrator. which the capacitor has to charge. The constancy of the 
ratio can be assured by using only one power supply and 
a resistive divider (Re, R,). The need for the second 
positive supply may be removed by including the resistor 
Rs; the circuit is shown in Fig. 6. 

In the above equations we can now replace VC1 by: 

V` Vee 
R1 +SR5 

and R1 by R1' = 
RR`}- Ra 

Rs 

An emitter -coupled emitter -timed multivibrator is re- 
quired, operating frequency around 100 kc /s and a mark - 
space ratio not far from unity. The design procedure is as 
follows. Using f = 1 /(4CR1'), if C is made 0.01 11F then 
R1' must be 250 
But R,' = R1R6 /(R1 + R,) so we make R1 = R, 
= 470 O. 

With a nominal supply voltage of 20 V the resistive 
divider was chosen to give an effective emitter supply of - 15 V. This makes V,' = 2.5 V. The approximate 
values of the charging currents are determined from 
equations (2) and (3). R3 = 3.3 kn. R4 = 4.7 kn. makes 
Il ft 12= 3.5 mA. The value of 122 determines the \ amplitude of the signal at the collector of Tr2. Two dif- 
ferent values were tried, 220 1! and 470 û. It was found 
that the 470 íl resistor caused Tr2 to saturate. The tran- 
sistors employed were inexpensive plastic encapsulated 
general purpose silicon planar type made by Texas 
Instruments. 

Fig. 7 shows the oscillographs taken from the circuit of 
Fig 6 and demonstrates clearly the effects of altering the 
values of R2 and the timing capacitor. 

The frequency dependence of the circuit on supply 
voltage was measured with R2 = 220 Cl and R2 = 470 O. 

In the former case a supply change from 15 to 25 V 
caused the frequency to change from 132 to 124 kc; s, 
whilst in the latter case a change from 15 to 30 V caused 
a much smaller change in frequency from 126 to 123 kc /s. 
The frequency dependence of the saturating circuit was 
also measured with a timing capacitor of 0.1 I.F. The 
results are indicated graphically in Fig. 8. A change of 

Tr2 

Ie 

Tr 4- 

(a) 

5V ZENER 

Tri 

Tr4 

Tr3 

(b) 

le 

Fig. 10. Showing charging paths in the circuit of Fig. 9: (a) Tr2 on- 
Trl off; (b) Trl on -Tr2 off. 
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(a) 0.S V cm. 2 µs cm. (c) 0.5 V, un. 2 I,s, cm. 

(d) 0.5 V,'un. 2 Its; cm. (c) 0.5 V crn. 0.05 r.s,un. (() 0.5 V cun. 0.05 ps. cm. 

Fig. 1 I. Oscillogroms taken in the circuit of Fig. 9. (a) collector Trl ; (b) emitter Trl ; (c) collector Tr2; (d) emitter Tr2. It can be see, that the 
mark -space ratio is very close to unity and the top and bottom of the waveforms are flatter than those of the circuit of Fig. 3. (e) The rise time 
and (f) the fall time of the waveforms at the collector of Tr2 showing the rapid switching time. 

supply from 15 to 30 V changed the frequency by less 
than 1 % overall. The difference in behaviour between 
the saturating and the non -saturating circuits are con- 
sidered to be largely due to the terms S Ve and Vbes as these 
alter with changes in charging currents. However, these 
changes are smaller when Tr2 is allowed to saturate. 

A modified circuit was designed which has the rapid 
switching and sharply defined waveforms associated with 
non -saturating operation but whose frequency stability 
against changes in power supply voltage is superior to the 
saturating circuit discussed above. The mark space ratio 
of the waveforms is very close to unity and the pulse 
height varies little with changes in supply voltage. The 
circuit is shown in Fig. 9; the emitter resistors are replaced 
by Tr4 which acts as a constant current source. Diodes 
Dl, D2 and transistor Tr3 cause the whole of this current 
to charge capacitor C during the timing periods. 

Assume that a regenerative action has just resulted in 
Trl being driven into cut off. The constant current 
supplied by Tr4 charges capacitor C, the charging path 
being through Tr2 and D1 (Fig. 10a). D2 and the 
emitter base junction of Tr3 are reverse biased. The 
potential at the emitter of Trl falls at a uniform rate, and, 
after a period of time t2, Trl comes into conduction and a 
regenerative action switches off Tr2. The forward bias 
across the emitter base junction of Trl and the voltage 
drop across R *, prevents D1 from conducting and the 
constant current charges C through Trl, Tr3 and D2 
(Fig. 10b). The emitter of Tr2 falls at the same uniform 
rate at which the emitter of Trl fell (assuming the art, 
of transistor Tr3 is close to unity), for a time t, until Tr2 
comes into conduction again and the regenerative action 
switches off Trl repeating the cycle. If we neglect the 
step in the emitter voltage of Tr2, S V. and the small 
term SVbi.Y (eq. 1) capacitor C has to charge through a 
voltage dV =- I;R,'. Where I; is the constant current 
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Fig. 12. Variation of frequency with supply voltage for the circuit 
of Fig. 9. C 1,000 pF. 

supplied by Tr4, R,' is the effective collector load resist- 
ance of Trl. The rate of charging is the same in both 

cases C V sec. 

dV.0 
so: t, =t2= C. R' 

The frequency of oscillation, f = 1 (2C . R'). The 
performance of the modified multivibrator is illustrated 
by the oscillograms of Fig. 11. The frequency depend- 
ence on the supply voltage was measured, a change of 
supply from 15 to 30 V caused a change of frequency of 
0.5 ";,. With a timing capacitor of 1000 pF stability was 
good and is illustrated in Fig. 12. A change in supply 
from 15 to 30 V altered the frequency by 0.14 " and the 
pulse height, at the collector of Tr2, by less than 10 ",,. 

(Next month : mmtostable circuits) 

REFERENCES 
1. Mullard Technical Comtnunications. July '61. 
2. Mullard Technical Conttnunications. April '62. 
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WORLD OF WIRELESS 

Post Office Receiving Station Refurbished 
THE TRANSITION from Nissen huts and manually oper- 
ated equipment to brick buildings and automatically tuned 
radio receivers is now complete at the G.P.O. high- frequency 
(4 to 27 MHz) radio receiving station at Bearley in Warwicks. 
The new installations cost about £0.5M. This station will 
combine efficient and reliable reception of long- distance 
radiotelephone and radiotelegraph communications with the 
maximum possible economy. Although much of the future 
transoceanic signal traffic will be carried by submarine cables 
and Earth satellites, h.f. radio can still play a useful role in 
world communications in lightly loaded routes for communi- 
eating with ships and for auxiliary and standby purposes 
alongside cable and satellite systems. 

An outstanding feature of Bearley is the frequency generat- 
ing equipment which controls the accuracy of the receiver 
synthesizers. It consists of three 100 kHz crystal controlled 
oscillators sunk into 30 feet deep boreholes where the tem- 
perature remains within about 0.5 °C of 10 °C without any 
artificial control. The accuracy of this master frequency 
can be maintained to within one part in ten million, with 
adjustment at about yearly intervals, or, if required, to 1 in 
10' with adjustments about once a month. This central 
master frequency source provides, by synthesis, the extremely 
accurate beat oscillator frequencies. The majority of the 
60 receivers at this station are solid -state i.s.b. types suitable 
for the reception of telephony or multi -channel telegraphy 
and were designed by Plessey Electronics Group to a Post 

New Earth Satellite Station in Australia 
WITH work well up to schedule, the new Earth station 
being built at Moree, in northwest New South Wales, by 
the Australian Overseas Telecommunications Commission, 
is expected to be in service by the beginning of the year. The 
total cost of the project is more than $A4 million. It is the 
eighth space communications establishment built or in the 
planning stage in Australia. The Moree satellite communi- 
cations station will be employed to link Australia into the 
Intelsat II satellite system, providing commercial communi- 
cations and television transmission and reception with 
North America and major points in the Pacific. Countries 
which will be served will include the U.S., Canada, Japan, the 
Philippines, Hong Kong and other countries of Eastern Asia. 
It will supplement the $A250 million broad band coaxial 
cable system which Australia and other Commonweath part- 
ners have built across the Pacific and Atlantic Oceans. The 
new station will send and receive signals via the Intelsat 
satellite positioned directly over Fiji. Intelsat II was launched 

Changes in Maritime Radio Regulations 

SUBSTANTIAL amendments have been made to those 
parts of the 1959 Radio Regulations and Additional Radio 
Regulations which apply to the maritime mobile service. 
This is a result of the World Administrative Radio Confer- 
ence which was convened in Geneva on the 18th September 
by the International Telecommunication Union and which 
completed its work on 3rd November with the signing of 
the Final Acts. These will come into force on the 1st 
April 1969. The amendments have been determined sub- 
stantially by the fact that since the last revision of the regula- 
tions in 1959, there has been a significant drop in the number 
of passenger ships owing to the growth of air travel, and a 
notable increase in the number of cargo ships. There has 
also been a rapid expansion in fishing fleets and other craft. 
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Office specification. The PVR 800, as it is called, is a 
quadruple superheterodyne receiver capable of remote con- 
trol for tuning either to any one of the six predetermined fre- 
quencies or by fully synthesized control selecting any one 
of the 200,000 discrete channels available (in increments of 
125 Hz). Because of the accuracy of the synthesized fre- 
quencies the receiver can carry out an automatic carrier 
search process for, and identify, a wanted carrier signal. 
When the wanted transmission is found, the receiver can 
automatically maintain correct tuning, providing the trans- 
mitter frequency variations do not exceed internationally 
agreed limits. 

The original aerial system has been retained more or less 
unchanged. A ring of rhombics (70ft high), efficient over 
the important band of frequencies above 8 MHz, combines 
global coverage with facilities for special aerial diversity 
reception.. Diversity operation is necessary to achieve effi- 
cient reception of telegraph transmissions. In this case, 
two similar aerials spaced several wavelengths apart feed 
two separate receivers whose outputs are combined. This 
method of space- diversity reception (compared with single 
aerial reception) is said to be equivalent to increasing the 
power of the distant transmitter by upwards of 30 times. 
All rhombics at Bearley are bi- directional, each rhombic end 
being terminated at the internal aerial distribution board, 
where, by means of a wideband passive hybrid network, it 
can serve up to four receivers simultaneously 

from Cape Kennedy for the International Satellite Con- 
sortium of which Australia is a foundation. 

A high degree of accuracy was required in siting the struc- 
ture of the Moree Earth station. It had to run precisely 
due north and south. Margin for error was only 0.000008 % 
or loft in 23,000 miles. The station has been built on a 
257 -acre site and it includes a 90ft parabolic antenna weigh- 
ing 200 tons, mounted on a four -storey operations building. 
Australia's other space communications establishments are at 
Cooby Creek, Queensland, three stations near Canberra, in 
the Australian Capital Territory, two stations associated with 
the Woomera Rocket Range installations, and two in 
Western Australia, at Muchea and Carnarvon. NASA is 
reported to be considering establishment of a further station 
in the Canberra area, but no official announcement has yet 
been made about this project. Altogether more than $A100 
million has been spent in Australia on these projects in the 
past six years. 

Thus requirements for radiotelephone and radiotelegraph 
channels have increased considerably. 

Among the decisions of the Conference are the following: 
the gradual introduction up to 1st January 1982 of s.s.b. 
radiotelephony in the bands allocated to the maritime service 
between 1605 and 4000 kHz; the gradual introduction up to 
1st January 1978 of s.s.b. radiotelephony in the bands be- 
tween 4 and 23 MHz; allocation of frequencies for narrow- 
band direct printing telegraph systems (teleprinters) and data 
transmission systems; assignment of frequencies for the 
transmission of oceanographic data; and in general measures 
to increase safety at sea (signal code, watch on distress 
signals, etc.), including conditions governing the use of 
emergency position -indicating radio beacons. 
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.S tt/,,st Tip /ioli T !elision 
IT APPEARS from American press reports that a decision 
authorizing subscription television on a regular basis has 
been delayed for yet another year by Congress. Ever since 
the Zenith Radio Corporation first demonstrated the tech- 
nical feasibility of this form of television viewing twenty 
years ago there has been controversy. The Federal Com- 
munications Commission is faced with the problem of putting 
pay television into operation while providing adequate pro- 
tection for existing commercial stations who, with theatre 
owners, strongly oppose such a system, which they say, 
would ruin " free " television and the theatre. At the same 
time the F.C.C. has to consider the right of the public to 
choose a system where they were willing to pay for pro- 
grammes uninterrupted by commercials. 

Here in Great Britain a subscription television system has 
been operating experimentally in London and Sheffield by 
Pay -TV and during the past year the programmes have 
included feature films which were screened six months after 
general release. An indication of the prospects for sub- 
scription television in this country is expected soon from 
the Postmaster -General. 

(,ornnlnnitvtlittns ELIIerintenls 
THE THIRD in a series of five applications technology 
satellites, ATS -C, was launched from Cape Kennedy on 3rd 
November. Among the nine experiments carried on board 
is one concerned with communications. This will be con- 
ducted using two microwave repeaters (receiver /transmitter) 
which constitute the spacecraft's s.h.f. communications sub- 
system. Both repeaters operate in three modes, the first 
two (multiple access and frequency translation) are used in 
a microwave communications test, and the third mode, wide - 
band data, is used for transmitting television pictures from 
the spacecraft's spin scan cloud cover camera to the ground. 
The basic objective of operating the repeaters in the first 
mode is to evaluate the s.s.b. technique for multiple access 
communications. This technique is a promising approach 
to the development of a multiple access system where two 
or more ground stations use the spacecraft simultaneously, 
since it affords a maximum number of voice channels in 
the minimum bandwidth of the overcrowded radio fre- 
quencies. The repeaters are operated in the third mode for 
evaluating a high quality f.m. system for relaying wideband 
data such as colour television, digital and facsimile signals. 
The f.m. system used for these tests is a refinement of those 
installed in the Telstar and Syncom communications 
satellites. 

Sophisticated Surplus 
A NEW generation of surplus electronic equipment is now 
becoming generally available on the open market as corn - 
puter after computer ends its days at the breaker's yard. 
For instance, at the recent R.S.G.B. exhibition one could 
buy a bank of 26 unused thermionic digital indicators neatly 
mounted on a paxolin printed circuit strip and marked with 
all power supply voltages for the princely sum of 10s (less 
than the cost of one of the indicators). Clearly there are 
many bargains about provided the reader is prepared to 
search for them and separate the wheat from the chaff. 
Some boards are coated with a thin layer of epoxy resin 
rendering it extremely difficult, though not impossible, to 
salvage any usable components. A range of boards, ex 
1.B.M. computers, do not suffer from this defect and in many 
cases are usable more or less as they stand for the original 
purpose they were intended. These boards contain gates, 
bistables, differential amplifiers, etc., and cost in the region 
of a couple of shillings each. One example contained four 
two -input NAND gates that operated quite happily from a 6 -V 
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supply; such boards should prove very useful to schools and 
colleges. Buying these items is something of a lucky dip 
and a good deal of time must be sent in tracing out 
individual circuits to discover what one actually has. The 
I.B.M. boards may be obtained from Pattrick & Kinnie or 
L.S.T. Components. 

Information Services provided by the I.E.E. in the fields of 
physics, electrotechnology, and control are known collectively 
as INSPEC. Exploitation and development of this 
facility is to be assisted by a grant from the Office 
for Scientific and Technical Ir formation, and by collaboration 
with the Institute of Electrical and Electronics Engineers, and 
the American Institute of Physics. The object of this expan- 
sion programme in 1968 is to extend the present service (limi- 
ted to publication of Science Abstracts and Current Papers) to 
include a service of selective dissemination of information 
S.D.I. The above facilities will be changed to a computer - 
based service, and the present publications will be produced 
by computer methods from the January issues in 1969. From 
the same date S.D.I. will come into operation, and magnetic 
tapes containing data concerning all literature processed by 
INSPEC will be available. 

The possibility of a nationally recognized qualification and 
title for technician engineers was discussed by 31 engineering 
institutions and societies and members of the Council of 
Engineering Institutions on the 1st December. The result 
was that those organizations who are outside the C.E.I. would 
group into like interests, and each group prepare and submit 
recommendations for a joint meeting with C.E.I. in February 
next. 

ANNOUNCEMENTS 

Ten weekly lectures on studio audio control equipment 
begin at the Northern Polytechnic, Holloway, London N.7, on 
January 11th. The fee is 21s and application forms can be 
obtained from the Head of Department of Electronic and 
Communications Engineering. 

A series of 12 weekly lectures on oiezo- electric devices and 
their applications will be held at Southall College of Tech- 
nology, Beaconsfield Road, Southall, Middx., commencing 
January 17th. The course fee is 6 gn. 

A course of six lectures on u.h.f. /s.h.f. techniques will be 
held at Norwood Technical College, Knight's Hill, London, 
S.E.27, commencing 20th February. The lectures will take 
place each Tuesday evening. Fee is 15s. 

Mr. E. W. Weaver, Director of the London Telecommuni- 
cations Region of the G.P.O., formally opened London's first 
p.c.m. telephone link (between Sunbury, Middlesex and Cen- 
tral London) on November 27th. 

A new company, Electronic Brokers Ltd., has been formed 
to collect and offer prompt payment for electronic eouin^ -e "t 
and components at present lying unused in many British 
companies. The head office of this company is at 8 Broad - 
fields Avenue, Edgware, Middx. 

A series of one -week courses on vacuum technology will be 
held during 1968 at Edward. High Vacuum Ltd.. V anor 
Royal, Crawley, Sussex. Details arc available from the Cus- 
tomer Training Officer. 

AEI -Thorn Semiconductors, Lincoln, are providing a mask - 
making service for industrial, a ademic and research establish- 
ments. Sample masks within ten days are offered. Plates 
of un to two- inches square can have a registration to within 
40 in. 

Film strips and slide sets produced by Mullard will now be 
distributed by Educational Systems Ltd., ESL Hem e, Im- 
perial Drive, North Harrow, Middlesex. (Tel: 01 -868 4400.) 
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PERSONALITIES 

R. I. Walker has been appointed chief 
engineer of the Semiconductor Divi- 
sion of the Ferranti Electronics De- 
partment at Gem Mill, Oldham, Lancs. 
Mr. Walker, who has been with the 
company for seven years, occupying 
the position of deputy chief engineer, 
was formerly with the Services Elec- 
tronics Research Laboratory, at Baldock, 
where he was responsible in the late 
1950s for much of the early develop- 
ment work on silicon mesa transistors. 
Ferranti also announce the appointment 
of Alan Williamson as product market- 
ing manager, discrete components, and 
Brian Down as product marketing man- 
ager, intergrated circuits. Mr. William- 
son has been with the company for 
seven years latterly as senior field sales 
support engineer, and Mr. Down, who 
was formerly in the application group 
of the Ferranti Semiconductor Divi- 
sion, has rejoined the company after two 
years with Texas Instruments. 

John S. Walker, M.Sc., F.I.E.E., who 
recently joined De La Rue Instruments 
Ltd., as managing director, has for the 
past 10 years been with Texa Instru- 
ments Ltd. where he was latterly mana- 
ger of the Research and Development 
Department. From 1949 to 1953 Mr. 
Walker was at Manchester University 
where he took a course in physics, which 

J. S. Walker 

he followed by an M.Sc. course in elec- 
trical engineering in 1952/53. He then 
spent two years with Standard Tele- 
phones and Cables. In 1955 Mr. Walker 
joined International Computers and 
Tabulators and then the British Tabu- 
lating Machine Co. before going to 
Texas Instruments. Mr. Walker is a 
member of the I.E.E. Panels on Semi- 
conductor Devices and Integrated 
Circuits. 

G. H. Stearman, B.Sc.(Eng.), M.I.E.E., 
for the past ten years lecturer at the Col- 
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lege of Aeronautics, Cranlìcld, %%here he 
specialized in electronics and digital 
techniques, has joined Feedback Ltd., of 
Crowborough, Sussex, as development 
department manager. He obtained his 
degree at Brighton Technical College 
and was with Cable & Wireless Ltd., for 

G. H. Stearman 

two years before joining Southern In- 
struments Ltd. in 1951 where he stayed 
for six years. In 1964 Mr. Stearman 
was seconded for a year to the National 
Aeronautical Laboratory at Bangalore. 

D. G. Smee, M.B.E., A.M.I.E.E., 
commercial director of the Marconi 
Company since 1965, has been appointed 
chairman of the board of directors of 
Elliott -Automation Microelectronics 
Ltd., which forms part of the Elliott - 
Automation group of companies recently 
acquired by English Electric (parent 
company of Marconi). In this new 
position he will be responsible for co- 
ordinating the activities of Marconi and 
E.A.M. in the field of microelectronics. 
Mr. Smee, who is 50, joined the Mar- 
coni Company in 1933, working at the 
Research Laboratories until the out- 
break of war in 1939,, when he joined 
the Royal Signals. He returned to Mar- 
coni in 1946, and in 1950 became assis- 
tant commercial manager. Six years 
later he was appointed manager of the 
Company's Broadcasting Division. 

D. H. Roberts, B.Sc., M.I.E.E., 
F.Inst.P., for some time head of solid - 
state research at Plessey's Allen Clark 
Research Centre at Caswell, Northants, 
has become general manager of the com- 
pany's Semiconductor Division at Swin- 
don in succession to Brigadier J. D. Haig 
who is appointed general manager of 
overseas plant operations. Mr. Roberts 
joined the Plessey laboratories at Cas- 
well in 1953 after graduating in physics 
at Manchester University. Also trans- 
ferred from Caswell to the Swindon 

production team are: W. Holt, B.Sc., 
A.R.C.S., aged 34, who joined Plessey 
in 1961 from Marconi's Research 
Laboratories, and has been chief de- 
velopment engineer at the Allen Clark 
Research Centre; R. C. Foss, B.Sc., 
Ph.D., M.I.E.E., aged 31, principal 
engineer, integrated circuit develop- 
ment, at the Centre, who joined Plessey 
in 1964 from E.M.I. Electronics; and 
M. J. G. Gay, A.M.I.E.E., aged 30, 
who joined Plessey from the Mullard 
Thin Film Unit in 1964 and has been 
in charge of circuit techniques research 
at the Caswell Research Centre. 

S. N. Ray, M.Sc., B.Sc.(Eng.), 
M.I.E.E., F.Inst.P., acting head of the 
Department of Electrical and Electronic 
Engineering, Borough Polytechnic, Lon- 
don, for the past year, has retired. Born 
in Calcutta in 1902, Mr. Ray came to 
this country after receiving his M.Sc. 
degree from Calcutta University in 1925 
and continued his studies for his B.Sc. 
(London) and the Diploma of Faraday 
House. For 11 years he was in the radio 
industry and joined the staff at the 
Polytechnic in 1939. He was senior 
lecturer in radio engineering until he 
was appointed principal lecturer in 
applied electronics in 1961. He has 
been acting head of the Department of 
Electrical and Electronic Engineering 
since V. Pereira -Mendoza, M.Sc.Tech., 
F.I.E.E., became principal in 1966. The 
new head of the Department is Kenneth 
W. E. Gravest, M.Sc.(Eng.), M.I.E.E., 
A.M.I.E.R.E., who has been senior 
lecturer in electrical measurements at 

K. W. E. Gravett 

the Brighton College of Technology. 
After graduating at King's College, Uni-. 
versity of London (where he also 
obtained his master's degree), he served 
an apprenticeship with the British 
Thomson -Houston Company at Rugby. 
He subsequently held appointments at 
the Post Office Research Station and on 
the staff of the Battersea College of 
Technology. 
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MST7SUCCESS 
SALES NOW 
EXCEED 
£10,000,000 

More and more 
countries are buying 
Marconi Self- Tuning 
h.f systems... 

and one good reason is: 

GREATLY INCREASED TRAFFIC- 
CARRYING EFFICIENCY 
Great reduction in `outage' time. 

Earlier generation equipment in use 
today can take up to 30 minutes to 
complete a routine frequency change. 

MST takes less than 1 minute for 
the same operation. 
Increased revenue results from this 
very significant improvement. 

A.F.0 can be entirely dispensed with 
when operating with other systems of 
comparable stability. 

and other good reasons include: 
Reduced capital outlay 
MST designs reduce demands for space, and need for 
standby equipment. Installation costs are decreased. 

Increased reliability 
Maximum use of solid state techniques plus the use of 
wideband amplifiers reduces number of moving parts, 
gives higher reliability and longer equipment life. 

Economy of manpower 
High equipment reliability together with full remote 

control facilities permit unmanned station working. 
Complete h.f systems can be controlled by one man. 

World -wide acceptance 
30 countries throughout the world have ordered more 

than £10,000,000 worth of MST equipment to improve 
their communications services. 

Marconi telecommunications systems 
AN 'ENGLISH ELECTRIC' COMPANY 

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England 
WW-112 FOR FURTHER DE FAILS 

LTD; H77I 
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BRIMAR offers the most comprehensive range of monitor tubes in 

the country, together with the widest selection of phosphors. 
The tubes range in size from 5" to 23 ". They can be used for 
television camera viewfinders, studio quality monitors, data dis- 
plays and closed circuit television - twenty tubes in all ! They have 

been designed to give maximum resolution under high ambient 
lighting conditions. 
A variety of mounting and implosion protection methods, includ- 
ing self protection bonded glass faces are available from B R I MAR 
who are Britain's leaders in implosion protection. 
Common features include magnetic deflection, electrostatic focus 
and aluminised screens. 
The phosphors. In addition to the standard type for television, 
a wide selection of others is available offering varying degrees of 
persistence and colour. 

....Oli. MORE 
PERSONALISED 
SERVICE ! 
Every BRIMAR tube is backed by a first -class technical service 
and assistance on any type of problem involving its use in 

monitors - from special characteristics to circuit design. BR MAR 
engineers are always available - contact is on a personal basis. 
Please telephone or write for full details. 

Thorn-A.E.I. Radio Valves & Tubes Ltd. 
7 Soho Square, London W1. Telephone : 01-437 5233 

WW -113 FOR FURTHER DETAILS ' 
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Semiconductor Type Numbering 

Some guidelines through the chaos of type 
code numbers that face you nowadays 

THERE is a lovely old proverb that runs: " Who buys 
has need of a hundred eyes." How true this is 
when you set out to select a transistor or a diode 

nowadays from the host of different kinds of type 
numbers used, either from one of several " standard " 
sytems in operation, or from the non -standard systems 
used by individual manufacturers. In Great Britain you 
can come across transistors or diodes of almost any 
nationality. If you are going to find your way con- 
fidently among them, you have to know something of the 
basic numbering systems used, and these are discussed 
individually below. 

JEDEC system.- Probably the oldest standard number- 
ing system in current common use is the American 
" JEDEC."t In this, the Electronic Industries Associa- 
tion (E.I.A.), in the United States, registers devices from 
specifications put up by manufacturers. It uses a num- 
bering system in which the first numeral shows how 
many diode junctions the device has, with a " 1" for a 
diode, a " 2 " for a triode transistor and a " 3 " for a 
tetrode. After this initial numeral comes an " N," and 
then the number in serial order under which the device 
was registered with the authority. As an example, the 
t` 2N914" is the 914th triode transistor registered. 

By the end of 1967, both IN (diode) and 2N (triode) 
numbers registered had passed the 5,000 mark. 

Any manufacturer, provided he meets the specification 
as registered by the original manufacturer with E.I.A., 
can supply devices to JEDEC numbers. The full details 
of any individual registered device can be obtained from 
E.I.A., 2001 Eye St., N.W., Washington, D.C., 20006. 
Unfortunately, they do not publish an easily available 
comprehensive authoritative list of JEDEC devices and 
their characteristics. 

PRO ELECTRON system. -Although the JEDEC 
standard numbering has come into fairly common use in 
Europe, there is a European standard system, known as 
" PRO ELECTRON," which is also widely used here in 
parallel with JEDEC. The organizing authority is the 
Association Internationale PRO ELECTRON, of 10, 
Avenue Hamoir, Brussels. 

As with the JEDEC system, the manufacturer registers 
with PRO ELECTRON a device he has developed. 
Any other manufacturer can then supply devices marked 
with the same registered number, provided his version 
also meets the electrical and mechanical specification 
registered with PRO ELECTRON. 

The PRO ELECTRON system has one big advantage 
over JEDEC. All you can tell from a JEDEC number 
is whether the device is a diode, triode, etc., and some 
indication of the time of registration, since low numbers 
mean the device was registered years ago. With PRO 
ELECTRON, the letters and numbers used are much 
more significant. 

f Joint Electronic Device Engineering Council. 
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The PRO ELECTRON type number always has five 
places: either two letters and three numerals (as in 
BC107) or three letters and two numerals (as in BCY72). 
The first letter indicates the bulk semiconductor material 
used: A= germanium; B= silicon; C= gallium arsenide; 
and R= compound photo- conductive material. 

The second letter indicates the circuit type of the 
device: A= signal diode, non -power; B= variable capacit- 
ance diode; C= transistor, l.f., non -power; D= transistor, 
l.f., power; E= tunnel diode; F= transistor, h.f., non - 
power; G= multiple device; H =field probe; K =Hall 
generator; L= transistor, h.f., power; M =Hall modu- 
lator or multiplier; P= radiation sensitive device (photo- 
diode, photo- transistor or photo -conductive device); 
Q= radiation generating device; R= specialized break- 
down device; S =transistor, switching, non -power; T= 
controlling and switching device with breakdown charac- 
teristics, power (s.c.r. or thyristor, etc.); U= transistor, 
switching, power; X =multiple diode; Y = rectifier, 
power; and Z =Zener diode (voltage reference or regu- 
lator). 

The final three places of the PRO ELECTRON 
five -place registration number give an indication of the 
general area of use and a serial number. Where three 
numerals are used (e.g., BC107) this indicates a device 
for "entertainment" or "consumer" use; i.e., for radio 
or television receivers, audio amplifiers, tape recorders, 
etc. The three numbers run from 100 to 999. Where a 
letter and two numerals are in the last three places 
(e.g., BCY72), this indicates a device for use in industrial 
and professional equipment. The letters (which bear no 
significance) in this case start from Z back through Y, 
X, etc. The accompanying serial numbers run from 
10 to 99 only. 

Sub -classifications are permitted in certain devices 
such as Zener diodes, power diodes and thyristors 
(s.c.rs) in the PRO ELECTRON system. These are 
indicated by further codings added after a hyphen at 
the end of the five -place basic number according to a 
significant system. 

For Zeners, the code addition gives information on the 
nominal voltage and its tolerance. The tolerance 
appears first as a single letter: A =1 ''.,; B =2 ",,; C =5 ",.; 
D =10 "í,; and E =15 ",.. The nominal voltage follows 
as a numeral plus the letter V in the position of the 
decimal point where necessary. Thus BZY88-C9V1 
represents a silicon Zener for industrial use, with regis- 
tration number Y88, tolerance 5 and nominal voltage 
9.1 V. 

For rectifiers and thyristors, the additional PRO. 
ELECTRON code numbers signify the repetitive peak 
reverse voltage in volts. Thus BYX36 -100 indicates a 
silicon rectifier for industrial use with registration num- 
ber X36 and a 100 -V rating, while the BTY99 -100 
represents a silicon thyristor for industrial use with 
registration number Y99 and a 100 -V rating. With 

* Newmarket Trami.tors Ltd. 
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power rectifiers and thyristors, the cathode is normally 
connected to the stud mounting. Where the anode is 
connected to the stud (" reverse polarity "), a final letter 
R is added. By this a BTY99 -100R signifies a reverse- - 
polarity BTY99 -100. 

Recently supplementary codings have arisen for 
ordinary transistors, too. You may come across the 
well -known BC108 in versions coded BC108A, B and C. 
The final letter suffix in this case denotes a narrow - 
spread selection of current gain within the wider spread 
limits of the basic BC108 device. 

Old European coding system. -The PRO ELECTRON 
system has become widely accepted in Europe during 
the 1960s, and is often referred to as the "new" 
European system. It has replaced the old European 
system under which semiconductors were indicated by 
an initial " O " (standing for zero heater volts in the 
then existing valve coding). After the initial O came 
a letter in the coding with A= diode, C= triode, etc., and 
a registration number. Many readers will remember 
with nostalgia such codings as the 0071 transistor and 
the OA8ldiode. Devices are still being marketed under 
this old system, but it is to be expected that they will 
ultimately disappear. 

Japanese system. -Japanese transistors appearing for 
sale and in equipment in Britain over the last decade 
have faced engineers with a new set of numbers accord- 
ing to a standard widely used in Japan. The first two 
symbols of the code are "2S" for triode transistor, 
and the third gives an indication of the general charac- 
teristics of the transistor according to the following 
code: A= p -n -p, r.f.; B= p -n -p, a.f.; C= n -p -n, r.f.; and 
D= n -p-n, a.f. As an illustration, the 2SA49 is a p -n -p, r.f. 
transistor with registration number 49. 

" Services " standard systems. -On the British market, 
the user will occasionally come across devices bearing 
type numbers according to some Government standard. 

The commonest of these are the " CV " types, where 
the type designation consists of the letters CV followed 
by a four- (and recently five -) digit number. In the 
future this is likely to be supplemented by a separate 
British Standard (BS9000) series arising out of the work 
of the celebrated Burghard Committee. 

The British Post Office, too, has in the past issued 
its own series of semiconductor specifications and users 
may come across these in a self- evident numbering 
series, P01, P02, etc. 

The only other Government numbering system the 
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ordinary user is likely to meet is the American " Mil. 
Spec." series corresponding to the British " CV " system. 
Under this coding, devices are normally specified as the 
corresponding commercial JEDEC number with the 
prefiex " JAN " added; e.g., JAN 2N3093 is the Mil. Spec. 
version of the 2N3093. This is the current procedure, 
but Mil. Spec. devices may also be found coded under 
the previous system, where the prefix indicated the 
branch of the services sponsoring the device. The single 
JAN prefix now used replaces the separate prefixes USA, 
USAF and USN formerly used. The "Mil. Spec." 
jargon name for these devices arose because they were 
related to a specification document numbered Mil -S- 
19500, where the individual devices were distinguished 
by a suffix number; for example, the 2N914 has the 
designation Mil -S- 19500/373 in its military version. 

House Codes. -Most manufacturers sell semiconductor 
devices under their own special series of " house " num- 
bers, as well as under numbers according to one of the 
standard systems. Some of these house codes have 
woven themselves firmly into the structure of the British 
market, and it will be long before they disappear. 

Some guide to the transistor house codings is given in 
Table I, which shows the more common initial letters 
used by semiconductor manufacturers in the U.K. Diode 
house codes tend to be much more numerous and less 
distinctive than transistor codes and are not therefore 
included. 

Apart from the house numbers put out in published 
data, semiconductor manufacturers sell a considerable 
portion of their output under special or " private " house 
numbers. Little guidance can be given on this to the 
general user, but, if he comes across a device the charac- 
teristics of which he cannot trace, he can always write 
to the manufacturer (whose name should appear on the 
device along with the type number). 

A final mystifying feature of transistor numbers is that 
large users frequently lay down their own " in- house " 
specifications with their own code numbers, and manu- 
facturers mark the devices they supply with these "in- 
house" numbers. When you come across one of these, 
it is, I fear, not easy to find out details of its specification. 

INFORMATION ON SEMICONDUCTOR 
DEVICE TYPES 

Having discussed the many different methods of coding 
a semiconductor device which may be met with in prac- 
tice, the reader can be forgiven if he thinks: " That is 
all very well, but where can I go to find out the charac- 
teristics of any particular device? " In the case of a 
device in a standard numbering system such as JEDEC 
or PRO ELECTRON, he could write direct to the regis- 
tration authority, but this can be a long and expensive 
procedure. The ordinary engineer -in- the -street usually 
turns to one of the commercial publications described 
below. 

The most complete current commercial tabulations of 
data on semiconductor device types are published by 
Derivation and Tabulation Associates, Inc., of 32 
Lincoln Avenue, Orange, New Jersey, 17050, U.S.A. 
Three of their publications circulate world wide among 
semiconductor users. 

Transistor D.A.T.A. Book. -This is a characteristics 
tabulation for virtually every transistor (about 13,000 
types at the time of writing) commercially available in 
the world. It is completely revised biennially in Spring 
and Autumn, with separate updating supplements in 
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Summer and Winter. The annual subscription is 
currently $30.50 in the U.K. It does not include obsolete 
transistors, but there is a separate publication for these. 

Discontinued Transistor Yearbook and Replacement 
D.A.T.A. Book. -This is an annual edition issued each 
Summer and is a compilation of all discontinued types 
since 1956. Each edition costs $15.25 in the U.K. 
Diodes are covered by a third publication. 

Semiconductor Diode and SCR D.A.T.A. Book. -This 
covers virtually every type of available diodes and 
already runs to some 66,000 entries. It is issued in com- 
plete revisions in Spring and Autumn and the annual 
subscription is $39.50 in the U.K. These three 
" D.A.T.A. " books give sufficiently detailed tabulation 
of characteristics for most uses of the devices, and in 
addition give mechanical outlines. For the user of many 
semiconductor types, they have become almost " bibles." 
But they are expensive, and less ambitious students have 
to turn to more modest publications. 

Iliffe's Radio Valve Data. -This data tabulation (cover- 
ing transistors and diodes as well as thermionic valves) is 
the successor to the well -known Wireless World Valve 
Data Manual and still costs only a modest 9s 6d. Even 
so, it is probably the best easily available data tabulation 
for British semiconductor devices, and it has the useful 
feature of being brought up -to -date regularly. 

Avo's International Transistor Data Manual. -This 
transistor tabulation, issued by Avo Ltd. for use with 
their commercial transistor tester, is also marketed 
separately at 45s. It, too, is a most useful general data 
tabulation, with many features not commonly found. 
For example, it contains listings of CV and Russian 
transistors. 

Other commercial tabulations. -There are a number 
of other commercial listings of transistors published, but 
they are generally less useful than those described above, 
either because they tend to go out of date or are aimed 
primarily at a non -British market. For completeness, 
however, some of the more easily available are listed 
below: 
(i) "Techpress" Transistor Specifications and Substitu- 
tion Handbook, 1967, by Techpress Inc., Brownsburg, 
Indiana 46112. 
(ii) Transistor Specifications Manual, by Foulsham -Sams 
Technical Books, W. Foulsham and Co., Ltd., Slough, 
Bucks. 
(iii) " Datadex " Transistor Reference Book by M. W. 

TABLE I 

INITIALS OF TRANSISTOR HOUSE CODES IN COMMON USE BY 
MANUFACTURERS IN THE U.K. 

C, CP 
DT 
FI, FK, FM, j 
FSP, FT, FV J 
GET 
GM 
HT 
M 
NKT 
P 
PEP 
V 
SE 
TI, TM 
TK 
ZDT, ZT, ZTX 
2G, 2S 

SGS- Fairchild 
Lucas Semiconductors 
SGS -Fairchi Id 

Mullard- G.E.C. (Assoc. Semiconductors) 
Texas Instruments 
Emihus 
Motorola 
Newmarket Transistors 
SGS -Fai rchi id 
A.E.I. Semiconductors 
Newmarket Transistors 
SGS -Fairchild 
Texas Instruments 
S.T.C. 
Ferranti Semiconductors 
Texas Instruments 
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Fig. I. Simplified mechanical details of the more common standard 
JEDEC " TO" transistor outlines (Typical dimensions only). 

Lads Publishing Co., Philadelphia, P.A. 
(iv) British Transistor Directory, by E. N. Bradley, 
Norman Price (Publishers) Ltd., London. 
(v) Guide Mondiale des Transistors, by Société des 
Editions Radio, 9 rue Jacob, 75, Paris, 6. 

In all this, it should not be overlooked that if you 
write to any semiconductor manufacturer he will be 
pleased to send you information on his devices. 

INFORMATION ON SEMICONDUCTOR 
OUTLINES 

In the early days of transistors, fifteen years ago, manu- 
facturers invented their own device shapes and lead con- 
figurations, but of recent years there has been consider- 
able standardization. 

JEDEC outlines. -As in device numbering, the E.I.A. 
in the U.S.A. led the way in outlines. It registered the 
dimensions of certain preferred cases or encapsulations 
for semiconductor devices under " TO " (transistor) and 
" DO " (diode) outline standard numbers. Full details 
of the outlines so registered can be found in the JEDEC 
publication 12E, " Registered Outlines and Gauges for 
Semiconductor Devices." You can also find the JEDEC 
outlines at the end of the D.A.T.A. publications 
described earlier. 

Some of the registered JEDEC outlines have virtually 
dropped out of use with time, but certain " standard " 
ones have been adopted by most manufacturers. In 
transistors, the commoner outlines in use are T01, T03, 
T05, T08, TO18, TO46, TO66, and TO72. Simplified 
drawings of these are given in Fig. 1. 
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VASCA outlines. -Over here some moves towards out- 
line standardization have been made. A " Record of 
Semiconductor Outlines" from the Electronic Valve and 
Semiconductor Manufacturers' Association, Mappin 
House, 156/162 Oxford Street, London, W.1, gives 
details of the VASCA system, in which outlines are 
registered under an " SO " (semiconductor outline) num- 
ber related to the American " TO " JEDEC numbers. 
VASCA also registers semiconductor lead configurations 
under an " SB " (semiconductor base) series. 

I.E.C. outlines. -A separate standard numbering system 
for registered outlines has been developed by the Inter- 
national Electrotechnical Commission (I.E.C.), 1 Rue de 
Varembe, Geneva, Switzerland, and issued in their 
Publication 191 -2, "Mechanical Standardizataion of 
Semiconductor Devices." Both this and the VASCA 
publication relate their standard outline numbers to 
JEDEC and to other standards. 

;.; -ysS_IYY+Aw-}: r..i 

CV outlines. -In the numbering of semiconductor out- 
lines, you may come across the British Government CV 
system which typifies various outlines according to an 
appendix number to a semiconductor code popularly 
known as K1007. Thus probably the commonest 
encapsulation for silicon small -signal transistors appears 
as K1007 /Al -D14, as well as JEDEC TO18, I.E.C. 
2 -106, and VASCA SO12A. 

CONCLUSION 
Although we have examined most of the multifarious 
type and outline coding systems used by manufacturers, 
it would seem at long last standardization is beginning 
to take hold. The bulk of semiconductor devices used 
in the British market in the future are likely to be coded 
on either the PRO ELECTRON or the JEDEC number- 
ing systems (with a few house codes sprinkled around), 
and outlines will generally be described by the JEDEC 
"TO" system. 

Units and their Abbreviations 
READERS may have noticed that we have been gradu- 

ally introducing the hertz (Hz) as the name for the 
unit of frequency in place of c/s over the past few 

months. Much was said in support of both of these 
names in the course of an argument in our correspond- 
ence columns early in 1967, but there is no question that 
the hertz is now being widely adopted and is here to 
stay. Wireless World therefore intends to standardize 
on Hz, together with its multiples, kHz, MHz, GHz 
and THz. 

Since the hertz is an internationally recommended name 
for one of the derived SI ( Système Internationale) units,* 
this seems an appropriate time for W.W. to standardize 
on SI units generally. In practice this means that there 
are no changes to the most common electrical units and 
their symbols (V, A, ! 1, W, C, J, F, H, etc.). Since, how- 
ever, SI is really a development of the m.k.s. (metre - 
kilogramme- second) system and therefore brings in metric 
units for length and mass in place of British measures, 
some of the other SI units appropriate to electronics and 
communications may be rather unfamiliar. A selection 
of these is listed (right) with comments. With frequency 
it has only been necessary to change the name of the unit 
-its value has not been affected. The SI unit names 
in the table, however, represent units of different size 
from the older -established units, and so one has to use 
conversion factors to change the older units into SI units 
or vice versa. 

Although the basic unit of length in the SI system is 

the metre, it would obviously be impracticable, at the 
present juncture, to abandon the British inch, foot, yard 
and other units of length completely. These will still 
be widely used in physical dimensions, for example 
chassis and cabinet sizes. We shall therefore adopt a 
policy of introducing the metric units of length gradually, 

See B.S. 3763: 1964 The International System (SI) Units." Also 
"Changing to the Metric System " (N.P.L. booklet), H.M.S.O. 3s 6d. 
The basic SI units are the metre (m), kilogramme (kg), second (s), 
ampere (A), degree Kelvin ( °K), and candela (cd). Supplementary units 
are the radian (rad) and the steradian (sr). All other units are derived 
from these, and the system is coherent in that any SI unit results from 
products and /or quotients of other SI units. 
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Quantity Unit and Abbreviation Remarks -i 

Short wavelengths (as in 
light) 

micron (i(m) Replacing angstrom unit 
(A) 

Force (as in transducers) newton (N) -- kg m /s'. Replacing 
pound -force (Ibf), pounda 
(pdl), dyne (dyn). 

Pressure (e.g. acoustics, 
transducers) 

newton per square 
metre 
(N /m °) 

Replacing lb( /in', dyn/cm", 
inH O, mmHg, torr, bar, 
atm. etc. 

Magnetic flux weber (Wb) V s. Replacing lines, 
Maxwell. 

Magnetic flux density tesla (T) = Wb /m'. Replacing 
gauss, lines /cm', Max- 
wells/cm". 

Magnetic field strength ampere per metre 
(Am) 

Replacing oersted. 

Illumination (e.g. tele- 
vision, opto- electronics) 

lux (lx) - Im /m'. Replacing foot - 
candle, lumen per square 
foot (Im/ft'). 

Luminance candela per square 
metre (cd 'n1') 

Replacing foot -lambert, 
cd /ft', cd/in' 

t Conversion factors between SI and other units are given in the N.P.L. 
booklet " Changing to the Metric System " 

in some cases using them alone, in others printing them 
alongside the British units. A similar method of gradual 
introduction will be adopted with other physical quanti- 
ties for which the present, non -SI, units are widely used 
and familiar to our readers. 

OUR COVER 
THE theme of colour television is portrayed by the 
dichroic prismatic separation system employed in the 
Philips three -Plumbicon camera. Several of these 
cameras, which are marketed in the United Kingdom by 
Peto Scott, are being used by the B.B.C. for its colour 
service which opened on December 2nd. 
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A Critique of Class D Amplifiers for A.F. 

2: THE DESIGN OF A CIRCUIT 

THE first article in this series considered the advan- 
tages and disadvantages of the class D principle of 
operation for power amplifiers in general and for 

transistor audio circuits in particular. The conclusion 
formed was that the class D principle does not lead to 
any overwhelming advantages and that such circuits are 
not likely to displace the conventional class B type on 
any large scale. Nevertheless, they do have considerable 
intrinsic interest and readers may like to see a circuit 
that the author has developed which attempts to exploit 
as many of the special features of the class D principle 
as possible. This circuit uses the simple feedback form 
of modulator for generating the switching wave form, 
despite its comparatively poor distortion characteristics, 
since any improvement requires unjustifiable extra com- 
plexity. The last two stages work in class D; three 
might have been so employed to give a lower standing 
current in exchange for a lower maximum output ampli- 
tude and lower efficiency at the larger output levels. The 
top -cut filter at the output is a simple choke, although 
some small improvement in performance could be gained 
by using a more complicated network. 

OUTPUT STAGE DESIGN 

The circuit diagram of the complete amplifier appears in 
Fig. 4. It will be seen that the two final transistors Tr6 
and Tr7 are employed as switches to provide a powerful 
square -wave voltage source from which current is drawn 
through an audio band filter to the loudspeaker; essen- 
tially as shown in Fig. 2 last month. The diodes D2 and 
D3 are included because the relatively low frequency 
current required for the loudspeaker in such an arrange- 
ment will often be flowing "backwards" with respect 
to the voltage being generated by the switching action 
and this backwards current is carried by these diodes. 
It cannot be carried by the transistors unless they are 
made to meet severe " symmetrical" ratings in addition 
to the other difficult requirements, since the currents 
involved are substantially equal to the peak currents that 
the devices must be able to carry in the forward direction. 
Notice that this reverse current is carrying power back 
from the reactive components in the filter network to 
the power supply, and that it is directly because of this 
returning of unwanted power that the class D system 
is potentially so highly efficient. 

The two transistors thus work in conjunction with the 
diodes opposite to them, as is indicated in the drawing; 
when large amplitudes are being handled only one such 
pair is switching the real current at any one time while 
the other carries little or nothing. Because the variations 
in the audio signal are comparatively slow it is possible 
to connect the centre -tapped inductor L, as shown on 
the diagram without any significant effect on the basic 
switching action. When, however, real transistors are 
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being switched at a speed approaching the limit of their 
capabilities it will always in practice be found difficult to 
ensure that a perfect "break- before- make" action is 
obtained, and this inductor helps to prevent any serious 
build -up of unwanted current due to this transient over- 
lap of transistor conduction. In this circuit the strapping 
of the bases of the drive stage, Tr4 and Tr5, ensures 
that such overlaps will never be very serious, but the 
extra inductor costs little and enables the transistors to 
be switched that tiny bit faster with better standing 
current. The detailed design of this stage, and indeed o` 
the whole circuit depends on the characteristics of the 
transistors selected for the positions Tr6 and Tr7. As 
has been said already this choice is difficult; it it were 
not so, a complementary pair of devices would be 
employed and several advantages realized, but at present 
it is difficult to find a single adequate type and hence 
an arrangement of the form familiar in conventional 
circuits is used, where only the drivers Tr4 and Tr5 
need be complementary. Accordingly a single transistor 
type serves for both positions, so that reasonable match- 
ing is easily achieved. The device chosen is the Fair- 
child BC 119, this allows a maximum current of 1 A, 
with guaranteed saturation to 1.5 V when the base drive 
is 100mA, it has a cut -off frequency of at least 40 Mc /s 
and a maximum voltage, at any allowable current level, 
of 30 V without avalanche breakdown. It is an n -p -n 
silicon planar epitaxial transistor in a T05 case. 

The use of this device, to within its ratings, fixes the 
power supply voltage at a maximum value of 30 V. 
If, as proposed last month, the modulation level is res- 
tricted to 60% of the ultimate value on account of the 
sideband distortion effects, then the available output 
amplitude at the loudspeaker cannot possibly be guaran- 
teed to exceed ±7.5 V because of the allowances that 
must be made for ohmic losses in both the transistors 
and the filter network. If, moreover, the current is also 
held within the allowable limit then the maximum useful 
value will be about ±0.8A after taking into account the 
ripple in the filter. Therefore, the maximum output 
power that can be guaranteed is 3 W average into a loud- 
speaker system that has been adjusted to present a load 
of exactly 9.5 U. Into a speaker of different impedance 
the power limit will be lowered, since either the voltage 
or the current will be unable to reach its full value. 

Needless to say any pair of transistors of this type 
will almost certainly be found to function perfectly well 
at twice this current and at larger voltages as well, so 
that more power will in fact be obtainable, but there 
can be no guarantee of this and neither the manufacturers 
nor the author can be blamed if devices fail. In a con- 
ventional circuit these same transistors can be used up 
to 60 V where they are always cut off before voltages 
above 30 are applied. Since the full 1 A current can 
also be used the power limit for a pair in class B working 

645 

www.americanradiohistory.com

www.americanradiohistory.com


is about 14 W into a load of 28 f_1; over four times more 
than with class D! For this output to be maintained 
for any length of time heat -sinks are mandatory, but 
this presents no real difficulty, while the very high fre- 
quency cut-off allows a large factor of feedback to be 
applied without any serious stabilization problem. 

The diodes for the positions of D2 and D3 must be 
able to carry the same peak voltages and currents 
as the power transistors and here the selection of a suit- 
able type is even more difficult since the forward voltage 
drop must be small to avoid unnecessary turning on of 
the opposite transistor' and the switching speed has to 
be fast. The Fairchild type EB 383 can stand the reverse 
voltage, but the published limit values of stored charge 
and capacitance are barely adequate while the forward 
characteristic is not specified at all for currents exceeding 
50 mA. To be able to guarantee the performance of 
the circuit a more exotic diode type ought have been 
employed; unfortunately none are readily available. 
However, the specimens of EB 383 that the author tested 
have proved to be entirely satisfactory. The diodes 
for use with these transistors should really be able 
to carry a forward current of 1 A at less than 1.5 V, a 
capacitance of not more than 10 pF and a charge- storage 
characteristic equivalent to a time of perhaps 10 ns. 

The driver stage, comprising Tr4 and Try, requires a 
pair of complementary devices each capable of delivering 
a peak current of 100 mA or more to the final transistors, 
with approximately matched speed and saturation charac- 
teristics. Notice that in this form of circuit the drive 
current is not delivered unless the load demands it, and 
that the final transistors are not turned on at all unless 
the output current exceeds perhaps 25 mA in the appro- 
priate direction (due to the low value used for the resis- 
tors R, and R ). This low value for the base resistors 
also ensures that the final transistors are switched off 
rapidly when required. The driver transistors must 
be able to stand the full supply voltage without break- 
down and have adequate speed, but the current levels 
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are so much lower that the selection of suitable types 
is comparatively easy. From the Fairchild range type 
BC 125 will serve in n -p -n position while BC 126 is 
the matching p -n -p device. Both these types are TOS 
size but are encapsulated in plastic. The bases of the 
drive transistors are connected directly together since 
there is no critical adjustment of cross -over current 
needed and a bit of slack " is indeed desirable to reduce 
the effects of both the top and bottom devices being 
turned on at the same time. 

The centre -tap of the inductor L, provides a sym- 
metrical output for the switching stage and it is from 
here that the "bootstrap" capacitor CA, the feedback 
network Rs, and the main filter inductor L, are all 
driven. The value of L.. is chosen to be 250 µH and 
represents a compromise between the need to keep down 
the ripple current at the switching frequency, which 
causes inefficiency and reduces the available output 
current, and the requirement that the high audio fre- 
quencies must not be restricted. Clearly a more com- 
plicated filter network with a sharper cut -off could have 
been used, but the design of such an arrangement would 
involve nothing new and, moreover, it is rather doubtful 
whether the improvement would justify the trouble. 
Remember that these inductors must be able to carry the 
full loudspeaker current without magnetic saturation 
effects being significant, while the resistance of the wind- 
ings is a major contribution to inefficiency at high power 
levels and must be kept low. Thus these components 
must inevitably be comparatively expensive and bulky. 

Fig. 5 shows how both of the inductors L, and L_ can 
be made as a single unit using two pieces of standard 
ferrite aerial rod for the magnetic circuit. If the reader 
can obtain properly designed ferrite " pot " cores then 
a conventional winding for each inductor can of course 
be used, but remember that an adequate air -gap is essen- 
tial and that the capacitance between the ends of L, 
must be kept particularly small to avoid high frequencies 
reaching the loudspeaker leads. 
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To construct the coils wind a layer of thin insulating 
tape round two pieces of ferrite rod 0.3 inches in 
diameter and 1.5 inches long. L, is made up of 50 

complete figure -of -eight turns of 32 s.w.g. enamel 
covered copper wire, care being taken to ensure tight 
packing at the cross -over point. L, consists of 10 +10 
turns wound in a single layer, round both rods, using 
the same wire. The assembly is completed by winding 
with a layer of insulating tape to hold the turns in place. 
Using this form of construction the measured values of 
the coils were : L,=5.6 pH. 0.16 a (each half). L,= 
250 /LH. 0.8 fl. The 50 or so complete turns required 
are not difficult to wind by hand and form an inductor 
with a not too inefficient arrangement of copper, ferrite 
and air -gap which has a very low capacitance and doesn't 
require a specially made core assembly. Notice that the 
mutual inductance of the two coils wound in this way is 

comparatively negligible so that there is no question of 
having to connect L, the proper way round, and also that 
no exact balance between the two halves is necessary. 

The loudspeaker is connected directly to this inductor 
while the d.c. blocking capacitors, C. and C,,, in parallel 
are between the loudspeaker and the power supply. This 
is a transposition of the arrangement shown in Fig. 2 

last month, but there is of course no difference in the 
method of operation. The change is made partly to 
avoid the appearance of signal voltages on components 
which will inevitably be large, but mainly so that the 
" bootstrap " circuit can draw its current from these 
capacitors and so get it for " half price." This rather 
surprising possibility comes from the fact that the voltage 
on C, remains substantially constant at about half the 
supply voltage and that the switching circuit maintains 
this value by an efficient transformation action. If a 
current averaging 10 mA is drawn from C, then a current 
of this magnitude will flow in the inductor L but the 
transistors Tr5 and Tr7 will carry this current, on aver- 
age, for only half the time, so that the steady drain at the 
power supply is only 5 mA or thereabouts instead of 10. 

A further power saving in the " bootstrap" action is 
obtained by using a diode DI, rather than the usual 
resistor, to draw the current for charging the capacitor 
C,. This becomes possible in the class D circuit since 
the regular switching action ensures that this capacitor 
is fully recharged every cycle of the carrier frequency. 
The capacitor C. is, therefore, maintained at almost half 
the voltage of the power supply, when the circuit is in 
operation, and provides a source of extra voltage to 
ensure that Tr5 is adequately saturated when Tr3 is cut 
off, in the usual way. 

It will be noticed that C, and C, , are shown to be con- 
nected in parallel on the circuit diagram and also that C,,, 
and C,2 are similarly arranged. This is done simply to 
emphasize the point that return capacitors for the fast 
switching currents must be mounted within one inch or 
two of the transistors to reduce radiation. It will not 
be practical to mount the whole of the large capacitor 
that is required at this position. Accordingly it is sug- 
gested that a relatively small part of the capacitance 
(even 100µF is only 0.5 " of the total) should be 
mounted close to the transistors while the remainder 
may perhaps be a few feet away as convenient. It will 
be seen that these capacitors are not connected as a 
bridge, but that C and C,, are across the whole voltage 
while the half -way rail is only bypassed downwards. 
This is done to reduce the effect on the signal of ripple 
on the supply due to the use of a simple cheap rectifica- 
tion circuit. If a good smooth power source is available 
then the capacitors can be used more economically if C12 
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Fig. S. Showing how to wind the inductors. 

has its negative end transferred to the half -way rail, 
smaller values will then serve for the same low frequency 
performance. With this circuit the switching action may 
start appreciably sooner after switching on if the capaci- 
tors are connected as a bridge, but this is not a very 
important consideration for most applications. 

INTERMEDIATE STAGES 

The two stages comprising Tr2 and Tr3 together form 
the hysteresis circuit shown in Fig. 3 last month. Com- 
plementary transistors are used in these positions but the 
requirements are not as severe as for the more powerful 
stages, except that Tr3 has to be able to carry a slightly 
greater peak voltage due to the " bootstrap " circuit 
arrangement. The current level is so very much lower 
that the same types can be used as in the driver stage 
without any worry about the ratings being exceeded. 

It has already been described how the capacitor C, 
carries a " bootstrap " voltage generated from the switch- 
ing square -wave by the action of the diode Dl. The 
resistor R, , is included solely to limit the diode current 
to a safe value during transients; note that R,,, below it, 
is the main load resistor for Tr3. The drive voltage 
developed by this resistor is transmitted to Tr4 and 
Tr5 through the capacitor C;, and the a.c. coupling 
action of this capacitor ensures that the drive is sub- 
stantially balanced in the two directions. Thus both 
Tr4 and Tr5 receive adequate currents to make certain 
that they saturate properly and that the minimum volt- 
age is dropped in the final transistors so as to give both 
high efficiency and to avoid the generation of second and 
other even harmonics that would result from unbalance 
in the action. Once the proper operation of the circuit is 

established the few microamps carried by R and R, 
become negligible in comparison with the base currents 
that the driver stage receives through C,. These resistors 
must be included, however to ensure that there is a 
sufficient amount of d.c. coupling between these stages 
to give a satisfactory " self starter " action. If at any time 
the circuit is not self -oscillating, there is a feedback action 
which automatically brings the various voltages towards 
their correct values, since with these resistors in circuit 
there is a d.c. coupling at every stage round the loop. 
If, for example, the voltage on the capacitor C is too 
low, then this feedback cuts off Tr1, so that Tr2 and 
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Tr3 are also cut off. R,; causes Try to conduct, and 
the voltage across C is made to increase. Conversely, 
if C, , has too high a voltage it is " pulled down " by 
both Tr3 and Tr4. This action may be expected to 
take a few seconds whenever the amplifier is turned on. 
As it comes to an end the trigger circuit, Tr2 and Tr3, 
will switch, and when this happens a relatively large 
current flows through C; so that a powerful action occurs 
and the correct voltages for the proper working of the 
amplifier are set up within a few milliseconds. 

The coupling from the collector of Tr2 to the base of 
Tr3 is designed to transmit switching edges as effectively 
as possible. When Tr2 is turned on the small capacitor 
C, injects a " shot " of charge into the base of Tr3 so 
that is comes on very quickly. When turning off is 
required, the relatively large capacitor CG is available to 
provide a reverse bias equal to the maximum permitted 
base -emitter voltage and the comparatively low value of R allows a considerable reverse current to flow, so that 
again the action is very rapid. R,,, fixes the steady base 
current in the on condition while R is used to set the 
voltage on C,;. The changes of mark -space ratio that 
are an essential feature of the action cause small varia- 
tions in the voltage on the capacitor C,;, but these have 
no serious effect on the working. 

The reverse coupling through R, and C, causes the 
required trigger effect by contributing a positive feedback 
current to the base of Tr2. Again there is a small 
capacitor to deliver a " shot " of charge to the base, it 
works both ways this time, and a resistor to give a d.c. 
action. It will be noticed that this feedback is taken 
directly from the collector of Tr3 whereas the resistor 
R,;, is included in series with the capacitor C, which 
transmits the main current to the output stages. This 
resistor serves two purposes. First, it evens out the 
quantity of current sent to Tr4 as C; discharges and its 
vo!tages gets less during loud low notes when the mark - 
space ratio may differ from 50:50 by a considerable 
amount for a comparatively long time. Secondly, it 
ensures that each action of the trigger circuit is irre- 
vocably started before any significant slackening of the 
drive to the output stages is allowed to occur. 

THE INPUT STAGE 

It will be remembered that in the simple feedback modu- 
lation arrangement, which was explained last month 
(Fig. 3) and which is used in this amplifier, the first part 
of the circuit serves to integrate the error of the system. 
Notice that this error signal is not small, as in most 
ordinary feedback systems, since the output from which 
the feedback is taken is the full size switching square 
wave without any smoothing from the filter choke L2. 
It is an essential feature of this system that the low 
frequency components in this error are kept small by the 
operation of the circuit. They cannot, however, be made 
to be exactly zero in this simple arrangement, as will be 
seen in the final article, and it is this finite error which 
causes most of the distortion in this form of amplifier. 

In Fig. 4 the error is obtained as a current resulting 
from unbalance in the negative feedback network formed 
by R R,, R, and R,, and it is made to flow into the base 
of transistor Trl. The integration action comes from 
the familiar Miller effect, using the capacitance between 
collector and base within the transistor itself together 
with the voltage swing developed at the lower end of 
R,. No extra capacitance is added to ensure that the 
contribution to this voltage from the resistor R,, is made 
as large as possible in comparison with the swing at the 
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base of Tr2. This is because the latter will contain a 
component due to the positive feedback current from 
Rs and perhaps also some non -linearity which will both 
introduce inaccuracy into the integration action and 
hence possible extra distortion at the output. Observe 
that the value of R, can be altered if an adjustment of 
the carrier frequency of the finished circuit is required 
for any reason. The current in Trl thus essentially 
slides smoothly up and down, with the integration of the 
error, between limits at which it causes the trigger pair, 
formed by Tr2 and Tr3, to switch by overcoming the 
positive feedback current from R,. 

The level of current chosen for Trl is a compromise 
between the requirement that the transistor must carry 
enough to accommodate the necessary swing without 
serious non -linearity at the emitter, and the need for 
it to still have sufficient collector voltage, even when R, 
is made relatively large, for saturation to be avoided 
and for the collector -base capacitance to be reasonably 
constant. The choice of Ra determines this current, 
since this resistor must develop the right voltage to keep 
Tr2 near its switching point, the average value in this 
circuit is made to be about 120,4A. A transistor type 
must thus be used which has a good performance at low 
levels of operation, for this the Fairchild BC 114 is very 
suitable. It has a typical current gain of over 200 at 
this current as well as both low noise and adequate 
ratings for voltage and speed. This device again is 
packaged in plastic but is of the small TO 18 size. 

The emitter of this stage is held at almost half the 
supply voltage by the resistor chain R; and R , while 
C, provides a bypass path to the negative rail. Since the 
feedback through R, and R, is fully effective at very low 
frequencies, due to the inclusion of C, and C this 
arrangement automatically holds the average voltage at 
the output of the final switching pair at the centre of 
the available range. This also means that the mark - 
space ratio of the switching square wave is made to have 
an average value of 50:50. Ordinary tolerance resistors 
will normally serve adequately for the positions R; and 
R,, but their values may be adjusted if more exact fixing 
of the average level is needed. 

The use of a split attenuator for the feedback, with 
C., at its centre returned direct to the emitter, allows 
Trl to draw an appreciable amount of steady base 
current without upsetting this d.c. action, while at the 
same time it permits a high value of gain to be obtained 
in the audio band where C, has a low impedance and 
the attenuator has its full effect. The feedback then 
sets the overall voltage gain at a value which in this 
circuit is about 45 times. The input impedance is 
determined directly by the resistor R,, since the base of 
Tri is a virtual earth," and the value chosen, 220 VI, 
is a compromise between the gain obtained in the ampli- 
fier and the distortions introduced by the inaccuracies in 
the feedback action due to the current and the voltage 
swing at the base of Trl. 

FEEDBACK ERRORS 

An estimate of the magnitude of these inaccuracies can 
be obtained by considering the working conditions of 
the first transistor. Its mean collector current is around 
120,0A and the variations necessary to give switching 
of the trigger arrangement will be perhaps ± 20 /LA. 
Thus the voltage swing at the base -emitter junction 
needed by the mutual conductance, will be roughly i 10 mV, while the base current changes required by the 
current gain will typically be ±0.1 A. Now these two 
effects are essentially similar, and as the impedance of 
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the feedback network as seen by the base is about 100kí2, 
assuming a high impedance at the amplifier input 
terminals, the current swing is just equivalent to a 
further ± 10 mV so that the two effects can be combined 
as a single effective voltage of ± 20 mV at the base. 
However, we can if we wish consider this voltage as if it 
were an extra unwanted input added to the normal input, 
and its effective value is then ±64 mV as we must allow 
for the action of R, and R,. The waveform of this voltage 
corresponds to the integral of the error of the overall 
feedback loop, by virtue of its derivation. That is to say 
that it is approximately triangular in shape with the peaks 
at the well defined constant levels quoted above but with 
the sloping parts changing with the input waveform. But 
since the error of the modulation system we are using 
is known from the theory to be given next month, its 
integral is also known. Each component of the error 
will be multiplied at the output by the factor 
1 -j (2 /r) (fah) (64/300) where j and the frequency 
ratio are the direct result of the integration, f r being the 
carrier frequency and f s the frequency of the error com- 
ponent under consideration; 2/r is a constant and the 
64/300 is a measure of the magnitude of this effect com- 
pared with the input required to give a fully modulated 
square wave at the output. It will be noticed that this 
distortion effect appears to be most serious at low fre- 
quencies, but as we shall see next month this is just where 
the basic modulation distortion is least, so that the results 
are not necessarily so catastrophic as they seem. 

A further inaccuracy in the action of the feedback 
arises from the fact that when the trigger circuit, Tr2 
Tr3, switches there is a small step in the voltage at the 
base of Tr2, apart from the quick kick due to the action 
of C,. This causes a corresponding step in the current 
through Trl, due to the action of the integration capacit- 
ance in holding a constant voltage at the collector. It 
has already been pointed out that the use of a relatively 
large resistor for RS reduces this effect, but even with 
this circuit the voltage step will be perhaps 200 mV, 
so that the current will jump about a. 5p A. This means 
that in addition to its smooth integration current change 
the transistor is carrying a further -±5µA of current 
swing which follows the square wave switching action. 
In exactly the same way as before this can be represented 
as an additional signal at the input terminals, and its 
effective value is then ± 16 mV. There is no integration 
involved here and the effect is to increase not only all 
the distortion components by a uniform factor of 
1 +16/300 but the main signal as well, so that there is 
no practical effect on the distortion at all. The ratio 
16/300 comes from the effective amplitude at the input 
due to this effect and the input required to fully modu- 
late the square wave as before. 

Notice that both these imperfections only introduce 
distortion in proportion to that which has already been 
generated by the failing of the basic modulation process 
itself. If this could be reduced these effects could 
become less important. Clearly, however, the design of 
this stage could be altered fairly easily so as to reduce 
them directly at the expense either of a loss of overall 
amplifier gain or a need for additional transistors. In 
this circuit the gain and economy have been preferred 
to the relatively small advantage that would result from 
their reduction. It is interesting to observe that it is 
the second of these two effects, the one that increases 
the gain by a more or less constant factor, that governs 
the success of the feedback in eliminating the distortions 
caused by errors in the edge timings and the amplitude 
of the square wave at the output. The factor 16/300 
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indeed also represents the amount to which these effects 
are reduced by the feedback action. An apparently 
dramatic improvement might perhaps be gained here by 
the simple addition of a resistor of about 3 Mil directly 
between the collectors of Tr2 and Trl. This could be 
adjusted so as to exactly compensate the effect of the 
voltage step, but the author has not investigated this. 

CONSTRUCTION AND TESTING 

In constructing this circuit it must not be forgotten that 
switching edges of duration shorter than 1µs are essential 
in its working, so that the layout must be neat and com- 
pact with no signal leads more than an inch or so in 
length. All the components, except the two large 
capacitors, can easily be mounted on a plastic board 
about 4in x 3in, and there are no special heat sink 
arrangements required for the final transistors. The 
power supply must be able to provide about 300 mA 
maximum current at 30 V, usual input and loudspeaker 
arrangements being made. 

When switched on a circuit of this type should begin 
to function within a few seconds, but a brief pause 
must be expected as the voltages on the capacitors 
are brought to the correct values and then a faint " tick " 
will be heard as the self- oscillation commences. When 
switching on for the first time it may save needless 
expense if resistors of about 100 i l are put in series with 
both the loudspeaker and the power supply. This form 
of circuit is not worse than class B in this respect, indeed 
it is rather better, but these resistors may prevent serious 
damage to the expensive semiconductors in the event of 
faulty components or wiring errors. With them included 
in the circuit low amplitude signals should be repro- 
duced reasonably well and the various voltages and 
currents may be checked before they are removed. 

If the circuit is not functioning correctly then a fault 
has to be found, and as the reader may be perhaps 
unfamiliar with this type of circuit some guidance will 
be given. If the circuit is not oscillating then each stage 
round the loop must have its d.c. state examined until 
a point is found where the output is not as would be 
expected bearing in mind the present d.c. input con- 
ditions (regardless of the a.c. input). When this is done 
the fault is usually found quickly and correct function- 
ing obtained. If on the other hand, the circuit is already 
oscillating then there is little difficulty in finding a break 
in the signal path in the usual way. 

The circuit as shown in Fig. 4 has more than enough 
sensitivity to give a good output when driven directly 
from a normal crystal pickup or microphone, but there 
is, of course, no objection to the use of any of the usual 
forms of pre -amplifier if more gain or tone control 
facilities are required. As explained already, no claims 
for outstanding quality of reproduction can be made for 
this circuit, but it is hoped that some contributions have 
been made towards the exploration of the possibilities. 
To obtain more bass response simply increase the value 
of all the electrolytic capacitors; but for almost any other 
improvement, more power, less distortion, more gain or 
higher efficiency, it will almost certainly be necessary to 
find a superior type of transistor for the final stage and 
modify the design along lines that have been suggestei. 

Next month's article will discuss in more detail just 
what the errors introduced by pulse width modulation 
are, and how they could in principle be reduced. 

REFERENCE 
5. Letters to the Editor, M. D. Salmain, Wireless World, 

June 1965. 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Burghard Committee and Common 

Standards for Components 
WITH great enthusiasm many arc engaged in preparing 
or awaiting the publication of the new British Standards 
for electronic parts in the B.S.9000 series -the common 
standards recommended by the Burghard Committee. 
Common standards they may be in some respects but 
they will be lacking in one important detail -a common 
system of identification or part numbering. 

Very soon now tens of part makers will be busy allo- 
cating their own identification numbers and sales codes 
to all the many styles, values, tolerances, wattages, etc., 
covered by the new specifications: and early next year 
a hundred companies intending to use these parts will 
be busy preparing their schedules of part numbers for 
use by their drawing offices for purchasing or stock con- 
trol purposes. And then later, each parts manufacturer 
will need to prepare a cross reference list showing the 
equivalence between his many customers' part numbers 
and his own. 

The Services, too, will be allocating their N.A.T.O. 
stock numbers to the items they intend to purchase. 

What a waste of national effort! What an opportunity 
missed -to have a British Standard part number that all 
could use. 

Time is slipping by and it is now too late to grasp 
this nettle in the first specifications to be published: but 
there are more to come. Can nothing be done? 

E. P. STANTON 
(Quality Control Manager) 

Plessey Components Group, Swindon 

"Honour to whom Honour" 

E. AISBERG, Director of our Paris contemporary 
Electronique Industrielle, has written commenting on 
the origin of the term " class D " given by K. C. John- 
son in his article last month. He writes :- 

L'auteur attribue l'invention de ce montage et l'appel- 
lation " classe D" à P. J. Baxandall. Celui -ci a en effet 
consacré aux amplificateurs classe D un article dans 
Proceedings I.E.E. en 1959. 

Cependant, l'amplificateur classe D a été inventé 
par l'ingénieur francais Roger Charbonnier, à l'époque 
directeur de " Rochar Electronique ". La brevet cor- 
respondant a été déposé au nom de cette maison le 6 
janvier 1954. Et la première description a paru sous 
la signature de J. P. OEhmichen dans le numéro 1 (mars - 
avril 1955) de notre Revue Electronique Industrielle. 

J'ai tenu à préciser ce petit point d'histoire afin de 
rendre à César ce qui lui est dû. 

Buy British 
I SUPPOSE that most of your readers will agree with 
your editorial in the December number of your journal, 
but I must say that I think that the industry must bear 
part of the blame for the situation. I will not use your 
space to recount, in detail, my attempts to get data or 
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products out of British firms. It may be some consola- 
tion to Mr. Thompson that I would not rate the chances 
of a small buyer of getting an answer as better than one 
in five. On the other hand, my only letter to an Ameri- 
can firm was answered by return, and the goods were 
despatched on receipt of my firm order and cheque. 

I would be only to happy to buy British i.cs if I knew 
that they were available. So far, I can recall seeing only 
American i.cs offered on the retail market, and I have 
had some of them. I expect to buy more i.cs, but, on 
their past performance, I am reluctant to spend time and 
money on fruitless enquiries to British firms. It there- 
fore seems that my choice is between buying foreign, 
and buying nothing. While I should prefer to " Buy 
British," I have no intention of going without these fas- 
cinating devices. Will any British firm, perhaps by the 
appropriate advertisement, giving price and channels of 
availability, in your journal, prove me wrong? 

J. B. G. PARKER (G3SOL) 
London, E.6. 

I DOUBT very much if " any " young engineer, as you 
suggest in your December Editorial, would be allowed to 
buy American at will, if only because of import duty. 
Certainly this is not so in my establishment. We buy 
American usually when the item is not made here, 
or when the American article is obviously superior -one 
might add, there is often little difference in the price, 
and delivery has so far been good. 

You may be interested to know that a British instru- 
ment advertised in W.W. at the end of 1966, and ordered 
by me near the beginning of this year, had still not been 
delivered at the end of November when I cancelled it as 
it was not yet in production! 

British makers seem to think they get a raw deal - 
perhaps some of them do. Undoubtedly, however, there 
are a number who get what they deserve. And if certain 
foreign firms can do incomparably better, as they can 
in some fields, we have no right to play the hurt, mis- 
understood British routine. If British makers can pro- 
duce, the profession will gladly buy. 

" ENGINEER " 

Bailey Amplifier Mod. 

I HAVE received one or two queries regarding the cut -off 
frequency of the treble filter in the pre -amplifier circuit 
I described in the December 1966 issue. I have looked 
into this and have discovered that the capacitors used 
were about 50",:, greater in capacitance than their marked 
value. In order to obtain the correct performance this 
means that all the capacitors should be uprated by 50 ". 
in the treble filter. The new values will therefore be 
0.015 and 0.0075 /1F or as near as possible. The large 
tolerance on capacitors had been overlooked in this 
instance so it is important that capacitors of at least 10';, 
tolerance should be used. If a slightly lower cut-off fre- 
quency is desired there is no reason why the values can- 
not be increased to 0.02 and 0.01 fzF, there being more 
convenient values to obtain. 

ARTHUR R. BAILEY 
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Sub -surface Propagation 
Some points from an I.E.E. /I.E.R.E. conference on m.f., I.f. and v.l.f. radio 

IT has been known from the early days of radio that 
in round -the -world transmission the energy is con- 
fined between the earth and the ionosphere, thus 

overcoming the diffraction losses round the curve of the 
earth. On v.l.f. the height of the lower boundary of the 
ionosphere is no longer large compared with the wave- 
length and the ray method of studying the propagation 
characteristics, so useful at h.f., is only practicable for 
use at short distances. For long distances it is necessary 
to treat the region between the earth and the ionosphere 
as a waveguide and to study the propagation in terms of 
mode theory. 

In a survey paper at the recent I.E.E. /I.E.R.E. confer- 
ence on propagation J. R. Wait, himself a leading expert 
in this field, referred to the fundamental researches of 
K. G. Budden giving the full wave treatment of the 
modes, including the effects of the curvature and of the 
magnetic field of the earth. He treated the problem 
in a severely mathematical way that many engineers 
must find difficult to appreciate, but the basic results 
emerging from this study are proving most valuable as 
a means of interpreting v.l.f. field -strength measurements 
in terms of possible electron distributions in the D region 
of the ionosphere. 

GEOLOGICAL WAVEGUIDE 

A further interesting development of the waveguide 
concept is the proposed application to long- distance 
propagation in sub -surface geological strata. It is sug- 
gested that at depths of several miles there may exist 
extensive strata of very low conductivity between regions 
of much greater conductivity, constituting a waveguide 
with very low attenuation. While much has been 
written on the theoretical side, based on highly idealised 
models, and communication has been established over 
several miles, the technical and economic problems are 
immense and considerable doubt has been expressed 
about finding strata of sufficiently low conductivity of 
the required extent in the desired places. 

There is evidence that such communication between 
subterranean points may sometimes be achieved by the 
"up- over -and -down" mode whereby energy from the 
transmitter travels up to the surface, escaping into the 
air and travelling, possibly with the help of the iono- 
sphere, along the surface of the earth, some of it then 
being refracted into the earth to the receiving point 
below. 

The attenuation of radio waves through sea water is 
very great, but it decreases with decreasing frequency 
and the use of v.l.f. for submarine communication is 
being actively pursued. The rigid mathematical theory 
is exceedingly difficult, but simple physical principles 
show that contact between a base above ground and sub- 
marines anywhere on the earth can be achieved by using 
v.l.f. The wave travelling over the earth is vertically 
polarised and is refracted vertically downwards and is 
receivable on a suitably oriented horizontal dipole on 
a submarine that is sufficiently near to the surface. 

It follows similarly that communication between sub- 
marines, too far apart for direct propagation through the 
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water, must be by an " up- over -and -down" mode with 
the implied limitation in depth below the surface, and 
that using electric dipoles they should be horizontal 
and end-on to one another. Very little practical infor- 
mation is available, but the theoretical analysis makes 
reference to magnetic dipoles even though the available 
size of a loop regarded as a single turn would be very 
inefficient compared with an electric dipole at these 
frequencies. 

For communication purposes the use of v.l.f. is inevit- 
ably restricted by the limited bandwidth available, but 
the advent of extremely accurate reference clocks and 
frequency -stabilized v.l.f. transmissions has prompted 
their use for time signals and navigational aids with a 
world -wide coverage. The latter application depends for 
its success upon the high stability of the D region of 
the ionosphere as a reflector of v.l.f. waves, the height of 
reflection by day being nearly constant at about 70 km 
and changing at sunset in a well -predictable way to about 
85 km at night and back again at sunrise. 

This stability in relation to a phase -comparison navi- 
gational aid is much greater than for the corresponding 
use of the E and F layers at higher frequencies, but much 
work is still needed to take account of sudden phase 
anomalies due to ionospheric disturbances, especially in 
the polar regions. A suggestion has been made for the 
automatic suppression of errors due to diurnal and 
seasonal variations in the ionosphere by working at two 
frequencies symmetrically displaced about 12 kHz. 

In his opening address at the conference on m.f., l.f. 
and v.l.f. propagation, J. A. Ratcliffe deplored, as a scien- 
tist, the very limited use that had been made of v.l.f. 
transmissions for the study of the lowest regions of the 
ionosphere during the period when ionospheric sound- 
ing at high frequencies had been developed for the study 
of the E and F layers and the prediction of the propaga- 
tion characteristics of high- frequency communication. In 
this he was perhaps over -modest in view of the work of 
the team that he directed for so many years at the Caven- 
dish Laboratory using the transmissions from Rugby 
GBR. 

SCIENTIFIC RESEARCH 

It was notable that the recent conference was mainly 
concerned with the use of v.l.f., not as a means of com- 
munication but as a tool for scientific fesearch. The 
advent of rockets and satellites has given an immense 
impetus with the possibility of receiving signals in the 
ionosphere from terrestrial v.l.f. transmitters and of trans - 
miting v.l.f. signals to earth. The study of the wave 
forms of atmospherics from lightning flashes is greatly 
advancing our knowledge of the earth -ionosphere wave - 
guide and of resonance effects at e.l.f. The associated 
phenomenon of whistlers with their large frequency 
dispersion in the audio band has been explained in terms 
of the magneto -ionic theory of propagation in the iono- 
sphere, but the observations made in the ionosphere have 
revealed that the v.l.f. ionograms are as complicated as 
those being obtained by sounding at h.f. from the original 
satellite Alouette I which is now in its sixth year of 
operation. 

651 

www.americanradiohistory.com

www.americanradiohistory.com


NEWS FROM INDUSTRY 

' ELECTRONIC CAM ' -ZHE BEST OF BOTH WORLDS? 
FILM offers tcicvlion companies a 
medium by w_tich programme material 
can be interchanged between countries 
without regard to line standards or the 
colour system in use. Producing a film 
using motion picture methods is an ex- 
pensive and time -consuming process and 
it has long been considered desirable 
to devise a system for exposing film 
using television multi -camera techniques. 
The film camera is not " interested " in 
whether black and white or colour stock 
is being used and does not suffer from 
the degradation in picture quality asso- 
ciated with telecine machines. The basic 
idea of marrying a television camera to 
a film camera to enable the scene to be 
monitored remotely is not a new one, 
this latest system " Electronic Cam " was 
devised by Arnold and Richter of 
Munich and has been developed by 
engineers from Rediffusion Television 
Ltd. over the past two years. 

Basically the system consists of the 
marriage of an Arriflex 35mm camera 
and a plumbicon camera tube; light from 
the scene is reflected by a mirrored seg- 
ment on the shutter to the plumbicon 
during the film pull -down period. The 
output of the plumbicon drives a small 
television monitor that acts as the camera 
view -finder and also drives other 
monitors throughout the studio. In the 
complete installation three such cameras 
arc employed, the film motor of each 

ça sera being controlled remotely by 
means of switches on a central produc- 
tion control console. Four monitors are 
employed on this console, one for each 
camera and, in addition, one for the 
camera that has been selected. Switch- 
ing, or cutting, between cameras can be 
carried out in about one -third of a 
second, this being the time taken for the 
camera mechanism to reach operating 
speed or, if desired, all cameras can be 
left running, only one being used for the 
"take," allowing instantaneous "cut- 
ting" between cameras but wasting 
large amounts of film stock. Rehearsals 
cati be carried out without film in the 
cameras and in this case footage 
counters on the control console make it 
possible to predict the amount of film 
required in each camera for the actual 
take, eliminating wastage. Identification 
ana synchronizing marks are recorded 
un both the film and the magnetic tape 
used for the sound track indicating 
which camera it came from and facilitat- 
ing the assembly of the film and sound 
track. In a pilot production film, taken 
to assess the performance of the system, 
a fifteen minute film was made in 
approximately one hour on the studio 
floor. The film was divided into three 
sections, each being filmed as a conti- 
nuous take, the director cutting between 
cameras as required, achieving a film 
utilization ratio of 1.52:1. 

CODE OF PRACTICE FOR AERIAL INSTALLATION 
WITH the advent of colour television 
the question of aerial installation has 
become of greater importance and it is 
fett strongly both by the Radio and Tele- 
vision Retailers Association ( R.T.R.A.) 
and the Radio and Electronic Component 
Manufacturers Federation (R.C.E.M.F.) 
that high standards will have to be 
adhered to. To this end a code of prac- 
ti e for aerial installation has been 
agreed by the two bodies and in future 
ali members of the R.T.R.A. will be ex- 

pected to conform to these standards. 
Any serious departure from them may 
result in disciplinary action being taken 
by the Association. It- is also suggested 
that any member that does not erect his 
own aerials should forward a copy of the 
code to the company concerned in order 
that an undertaking may be given that 
installations will be made in accordance 
with the code. Copies of the code are 
available free from the R.T.R.A., 19 -21 
Conway St., London, W.I. 

NUCLEONIC INSTRUMENT FIRM EXPANDS 
THE largest company in the nucleonics 
field in Europe will be formed as a re- 
sult of a major rationalization of the 
nuclear instrument industry in the U.K. 
Nuclear Enterprises of Edinburgh, 
founded as recently as 1956, has taken 
over the nucleonics interests of E.M.I. 
at both Hayes, Middlesex and Wells, 
Somerset, as the first stage in a triple 
acquisition. Nuclear Enterprises is al,o, 
subject to necessary consents, acquiring 
Isotope Developments Ltd. and the 
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Baldwin Instrument Company, both 
members of the Elliott- Automation 
Group situated near Aldermaston. The 
Nuclear Enterprises range of radiation 
detectcrs and instruments will be supple- 
mented with medical, physics, and data 
handling equipment from E.M.I., low 
cost laboratory and medical instrumenta- 
tion from I.D.L. and industrial 
nucleonics instrumentation for gauging, 
analysis and process control from Bald- 
win Instruments. 

Cable and Wireless Ltd. have placed 
contracts with Submarine Cables Ltd. 
(an A.E.I. company) for a deep sea 
submarine telephone cable that will 
provide a maximum of 640 telephone 
circuits between Canada and Bermuda. 
The project, which is known as 
CANBER, requires 800 nautical miles 
of cable, 81 submersible repeaters and 
five submersible equalizers worth a total 
of £3.5M. The cable will be jointly 
owned by the Canadian Overseas Tele- 
communications Corporation and Cable 
& Wireless Ltd. Some of the new 
materials needed for fabricating the 
cable will come from Canadian sources. 
CANBER is due to be laid in 1969 by 
the 8,960 -ton cable ship Mercury from 
the Cable and Wireless fleet. CANBER 
will land in Canada in the vicinity of 
Mill Village, Nova Scotia, permitting 
connections with the Canadian satellite 
earth stations. 

The information services of the 
Government of Hong Kong have 
announced that steps are being taken to 
prevent manufacturers wrongly describ- 
ing radio receivers by incorporating into 
them non -functioning transistors. In 
talks with the manufacturers the 
Colony's Commerce and Industry De- 
partment found that the manufacturers 
were opposed to this practice and that 
the dummy transistors had been included 
at the request of overseas buyers! As 
from January 1st the Commerce and In- 
dustry Department will institute checks 
to determine whether any local transistor 
receiver factory is incorporating non- 
functioning transistors and legal action 
will be considered against any that are 
continuing with the practice. 

Orders for four harbour radar systems 
worth a total of £128,000 to be installed 
at Montreal, Brisbane, Rostock (East 
Germany), and Wallasey (Cheshire), 
have been received by Decca Radar 
Ltd. The installation for the port of 
Montreal is to be completed in two 
phases. The first of these consist of 
installing a two -channel radar and two 
16 -inch displays that will provide a 
traffic control service. In the second 
phase the radar coverage will be 
increased by a remote scanner, con- 
trolled by a u.h.f. link relaying its 
information back to the control room 
via a microwave system. The other 
three systems will not have the remote 
scanner and differ from the Montreal 
system only in aerial and display sizes. 

The G.P.O. has placed an order with 
Standard Telephones and Cables Ltd., 
for a 6 GHz microwave system to link 
the Post Office tower in London with 
Norwich. The equipment, type RL6D, 
will provide six broad -band radio chan- 
nels between London and Stoke Holy 
Cross (Norwich), with repeater stations 
at Kelvedon Hatch and Sibleys in Essex 
and at Wickhambrook and Mendlesham 
in Suffolk. The RL6D provides a 10-W 
power output; the aerials used will be 
of the cassegrain type for single or bipo- 
lar operation. 
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Vor ûxioii 
quality equipment 

The 12 -way electronic mixer has facilities for 
mixing 12 balanced line microphones. Each 
of the 12 lines has its own potted mumetal 
shielded microphone transformer and input 
valve, each control is hermetically sealed. 
Muting switches are normally fitted on each 
channel and the unit is fed from its own 
mumetal shielded mains transformer and 
metal rectifier. 

12 -WAY ELECTRONIC MIXER 

FOUR -WAY ELECTRONIC MIXER 
This unit provides for 4 independent channels electronically mixed without " spurious break through," microplhony 
hum and background noise have been reduced to a minimum by careful selection of components. The standard 
15-50 ohm shielded transformers on each input are arranged for balanced line, and have screened primaries to 
prevent H.F. transfer when used on long lines. 
The standard 5 valve unit consumes only 18.5 watts, H.T. is provided by a selenium rectifier fed by low loss, low 
field, transformer in screening box. The ventilated case gives negligible temperature rise with this low consumption 
assuring continuance of low noise figures. 
20,000 ohms is the standard output impedance, but the noise pick -up on the output lines is equivalent to approxi- 
mately 2,000 ohms due to the large amount of negative feedback used. 
For any output impedance between 20,000 ohms and infinity half a volt output is available. Special models can be 
supplied for 600 ohms at equivalent voltage by an additional transformer or 1 milliwatt 600 ohms by additional 
transformer and valve. 
The white engraved front panel permits of temporary pencil notes being made, and these may be easily erased when 
required. The standard input is balanced line by means of 3 point jack sockets at the front, or to order at the rear. 

Mixer for 200 -250V AC Mains .. .. £40 8 6 

Extra for 600 ohm output model .. . £1 18 6 

Extra for 600 ohm 1 milliwatt output .. .. .. .. £3 0 6 

Size 181in. wide x 11¢in. front to back (excluding plugs) x 6 }in. high. 
Weight 221b. 

THREE -WAY MIXER and peak programme meter, 
for recording and large sound installations etc. 

This is similar in dimension to the 4 -Way Mixer but has an output meter indicating transient peaks by means of .+ 

valve voltmeter with a 1 second time constant in its grid circuit. 
The meter is calibrated in dBs, zero dB being 1 milliwatt -600 ohm (.775V) and markings are provided for + 10dB 
and -26 dB. A switch is provided for checking the calibration. A valve is used for stabilising the gain of this unit. 
The output is 1 milliwatt on 600 ohms for zero level up to + 12 dB maximum. An internal switch connects the 
output for balance, unbalance, or float. This output is given for an input of 40 microvolts on 15 ohms. 

An additional input marked " Ext. Mxr." will accept the output of the 4-Way Mixer converting the unit into a 7 -Way 
controlled unit. This input will also accept the output of a crystal pick -up but no control of volume is available. 
The standard input is balanced line by means of 3 point jack sockets at rear but alternative 2 point connectors may 
be obtained to order at the front or rear as desired. 
The 8 valves and selenium rectifier draw a total of 25 watts. 

P.P.M. for 200 -250V AC Mains .. .. .. .. .. Price on application 

Size l8tlin. wide x 11 jin. front to back (excluding plugs) x 61 in. high. 
Weight 231b. 

10/15 watt Amplifier with built -in mixers. 
30/50 watt Amplifier with built -in mixers. 
2 x 5 -way stereo mixers with outputs for echo chambers, etc. 

Full details and prices on request. 

VORTEXION LIMITED, 257 -263 The Broadway, Wimbledon, S.W.19 
Telephone: LIBerty 01 -542 -2814. 01- 542 -6242/3/4. Telegrams: " Vortexion London S.W.19." 
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McMuRoo 

HECTORS 
Depicted here are typical examples of a range of Water- 
proof Connectors of unique design enabling electrical 
circuits to be connected or disconnected even when 
under water. The range caters for electrical loads of 
440 volts a.c. 175 amps. down to the signal current 
levels associated with instrumentation and similar' 
arrangements. 

The basic design incorporates a patented principle referred to as 
"Watermate ". Both plug and socket are moulded of a specially 
compounded neoprene rubber with unusually high insulation 
resistance and non -wetting surface. As mating occurs water, salt 
deposits, sand and other foreign matter are wiped from the sockets 
and ejected from a duct in the socket to form a leak -proof seal. The 
wiping action assures a dry connection at the moment of contact 
resulting in a leakage resistance of not less than 100 megohms 
WHEN MATED UNDER WATER. 
They are pressure balanced and will not block up under high 
pressures. There are no glands or threads to seize up in water and 
the method of moulding to the associated neoprene jacketed cable 
provides an extremely robust and simple connector for both Military 
and Civil applications. 
For full details of these Connectors and a new Underwater Reed 
Switch Assembly, please write or telephone to the Technical Sales 
Department. 

McMURDO INSTRUMENT CO. LTD.. ROONEY RD, FRATTON, PORTSMOUTH, Tel: Portsmouth 35361 Telex: 86112 

LUGTON 8 CO. LTD.. 209 210 Tottenham Courc Road, London, W.I. Tel.: Museum 3261. 
SASCO. P.O. Box No. 20, Gatwick Road, Crawley. Sussex. Telephone: Crawley 28703 (also: 
Chipping Sodhury 2641, Cumbernauld 25601, Hitchin 2242). 
BELGIUM Ets. L. de Greef Sprl. 53 Avenue Evcrard. BRUSSELS 19. CANADA Trans 
Atlantic Electronics Ltd. 1789 Cardinal Avenue. DORVAL, QUEBEC. CEYLON Robert 
Agency. 44 Green Lane. COLOMBO 13. 
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1968 CONFERENCES AND EXHIBITIONS 
LONDON 
Mar. 11 -14 Alexandra Palace 

Physics Exhibition 

Apr. 8 & 9 Imperial College 
Thick Film Technology 

Apr. 18 -21 Hotel Russell 
Audio Festival & Fair 

Apr. 22 -24 I.E.E., Savoy Pl. 
Interference Problems and Microwave Communications 
Systems 

May 13 -18 Olympia 
Instruments, Electronics and Automation Exhibition 

May 20 -31 Royal Lancaster Hotel 
Communication -Satellite Earth Stations 

July 29 -Aug. 2 Olympia 
Ships' Gear International Exhibition 

Sept. -12 Queen Mary College, E.1 
Elementary Particles 

Sept. 9 -13 I.E.E., Savoy Pl. 
International Television Conference 

Sept. 20 -Oct. 2 I.E.E., Savoy Pl. 
Tropospheric Wave Propagation 

Oct. 2 -5 R.H.S. New Hall 
R.S.G.B. Radio Communications Exhibition 

BELFAST 
Apr. 1 -3 

Heavy Particle Collisions 
Queen's University 

BRIGHTON 
Oct. 8 -10 Hotel Metropole 

National Electronics Packaging Conference & Exhibition 

BRISTOL 
Jan. 2 -4 The University 

Integrated Circuits Symposium and Exhibition 

Mar. 27 -29 The University 
Thermodynamics and Fluid Mechanics 

CARDIFF 
Apr. 18 & 19 Cathays Park 

Audio -Visual Aids Conference and Exhibition 

CRANFIELD 
Mar. 25 -28 College of Aeronautics 

Aerospace Instrumentation Symposium 

DURHAM 
Apr. 2 & 3 The University 

Semimetals and Narrow Gap Semiconductors 

EDINBURGH 
Aug. 5 -10 The University 

I.F.I.P. Data Processing Congress & Exhibition 

FARNBOROUGH 
Sept. 16 -22 

Electronics and Air Show 
R.A.E. 

GLASGOW 
Mar. 8 -16 Kelvin Hall 

NORBEX -North British Engineering Exhibition 

HARROW 
Mar. 12 -14 

Public Address Show 
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King's Head Hotel 

HARWELL 
May 9 & 10 

Low Energy Electron Diffraction 
A.E.R.E. 

LOUGHBOROUGH 
Apr. 16 -19 University of Technology 

Modular Education for Industry 

MANCHESTER 
Jan. 3 -6 Inst. of Science and Technology 

Solid State Physics Conference 

Sept. 24-28 Belle Vue 
Electronics, Instruments, Control and Components 

Exhibition 
Nov. 4 -6 Hotel Piccadilly 

Electronic Instruments Exhibition 

NOTTINGHAM 
Sept. 11 -13 The University 

Physical Aspects of Noise in Electronic Devices 

PAISLEY 
Apr. 17 -19 College of Technology 

Automation Techniques in Industry 

SOUTHAMPTON 
Jan. 9 & 10 The University 

Materials for Acoustic & Vibration Damping 

Apr. 22 -24 The University 
Nucleation, Growth and Structure of Thin Films 

SWANSEA 
July 15 -18 

Electrical Contact Phenomena 
University College 

TEDDINGTON 
Jan. 17 & 18 National Physical Lab. 

Holography- Recent Advances and Applications 

OVERSEAS (Jan. to May) 
Jan. 16 -18 Boston 

Symposium on Reliability 

Jan. 26 & 27 Detroit 
Colour Television Conference 

Feb. 14 -16 Philadelphia 
Solid -state Circuits 

Feb. 28 -Mar. 1 Washington 
Scintillation & Semiconductor Counter Symposium 

Mar. 7 -12 Paris 
Festival du Son 

Mar. 21 -23 Boston 
Microwave Power 

Apr. 1 -6 Paris 
Components Exhibition & Colloquium also 
Electroacoustic Exhibition 

Apr. 9 -11 Houston 
Telemetering Conference 

Apr. 16 -18 New York 
Turbulence of Fluids and Plasmas 

Apr. 22 -24 Atlantic City 
Frequency Control Symposium 

May 8 -10 Washington 
Electrcnic Components Conference 

May 14 -17 Miami 
Quantum Electronics Conference 
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BOOKS RECEIVED 
Microwave Valves by C. H. Dix and W. H. Aldous, presents 
an account of the basic physical processes and the operation 
of microwave valves. Although only the essential mathe- 
matics is included the book is intended for readers with 
H.N.C. or a degree. The approach to the subject begins 
with a description of the the motion of electrons and the 
properties of the various types of r.f. circuits and transmission 
lines that are used in the devices. Although microwave 
triodes are discussed, the emphasis is on beam devices both 
linear and crossed field, and in describing these the space - 
charge wave approach is used. Further chapters cover the 
formation and focusing of electron beams, the noise proper- 
ties of microwave devices, construction and applications. 
Pp. 269. Price 55s. Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 

The Practical Aerial Handbook, by Gordon J. King. The 
introductory chapters provide a grounding in the principles 
of radio propagation and aerial design. Different types of 
aerial are discussed and guidance is given on choosing the 
best aerial system for a particular need together with prac- 
tical installation information. The remainder of the book 
covers methods of combining signals received by separate 
aerial systems; methods of supplying several receivers from 
one aerial; improving reception using aerial booster ampli- 
fiers; shared aerial systems as used in blocks of flats, etc.; 
and combating interference. Appendices give information 
on aerials for colour television, aerials for stereo radio; the 
distant teception of v.h.f. and u.h.f. signals. Pp. 224. 
Price 35s. Odhams Books Ltd., 40 Long Acre, London, 
W.C.2. 

MONTREAL 

Introduction to Vector Analysis by W. D. Day. Suitable 
for self- tuition, because of the numerous worked examples 
and graded exercises, this book presents the theory of vector 
analysis in a form suitable for the electronics engineer. 
Starting from basic definitions and notation, the concept of 
scalar and vector products of two vectors, triple products, 
differentiation, line and surface integral is established. The 
differential equations of electron motion in uniform magnetic 
and electric fields at right angles are considered in some 
detail. The scalar point, scalar potential, divergence, curl, 
cartesian, cylindrical and spherical co-ordinates are all 
examined. The remaining chapters are devoted to more 
general vector fields in particular to the time varying electro- 
magnetic field governed by Maxwell's equations. Pp. 260. 
Price 42s. Iliffe Books Ltd., Dorset House, Stamford Street, 
London, S.E.1. 

Techniques of Pulse -Code Modulation in Communication 
Networks by G. C. Hartley, P. Mcmet, F. Ralph and D. J. 
Tarran. This book, from the I.E.E. Monograph series, is 
published at an opportune moment with the recent opening 
of London's first p.c.m. link. After the introduction and 
an historical review, the principles of p.c.m. are outlined 
and such topics as time sampling, signal reconstruction, 
quantization, companding, etc., are discussed in some detail. 
The remainder of the work is devoted to the application 
of p.c.m. communication principles, basic system elements 
and factors affecting system design, a glossary of terms 
is also included. Pp. 110. Price 30s. Cambridge Univer- 
sity Press, Bentley House, 200 Euston Road, London, N.W.1. 
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LETTER FROM AMERICA 

SOME controversy has been caused 
among electronics engineers over 
here during the past few months 

by S.I.As. What are S.I.As.? Well, 
they are basically very small stub 
antennas which have built -in transis- 
tors to give extra gain. They are 
usually 1 /25th wavelength and the 
inventor, Edwin Turner, of the Air 
Force Avionics Laboratory in Dayton, 
Ohio, claims that S.I.As could be 
built into TV sets and " would out 
perform aerials many times the size." 
However, there are doubters. Harry 
Greenberg, chief electronic engineer 
of Channelmaster Corporation, says 
categorically, " In our opinion, they 
would not perform as well as ordinary 
rabbit ears aerials, let alone replace 
rc:f -top aerials." It is well known 
that the smaller the aerial length, the 
lower the signal strength received. 
Hence, the signal -to -noise ratio tends 
to get worse as the pick -up aerial gets 
shorter. However, this is offset to 
some extent by the fact that atmos- 
pheric noise is very high at high fre- 
quencies and so the signal -to -noise 
ratio is less dependent on the aerial or 
receiver. So a smaller aerial will not 
necessarily mean a small signal -to- 
noise ratio although the signal itself 
will be less. In Time magazine 
Turner states, "We have in effect sub- 
stituted a short aerial carrying a large 
current for a long aerial carrying a 
small current." He went on to say, 
" A S.I.A. at 1/16th wavelength in- 
stead of } is about equal in signal -to- 
noise ratio to a dipole aerial or tunable 
rabbit ears, even at 1 /25th the noise 
characteristic is comparable with a 
dipole when mismatches in the dipole 
were considered." Turner claims that 
S.I.As provide a wide impedance 
match and quotes ratios of up to 
50 to 1. In one version the transistor 
d.c. current is controlled to move the 
optimum bandwidth matching range. 
Considerable work in this field has 
been carried out by Hans Meinke at 
the Munich Technical University and 
a circuit was published in Electronics 
last July. But so far from silencing 
the critics, it provoked more opposi- 
ticn. One, Wilfred Carson, said, " It 
was obvious that one stage was about 
to break into oscillation and so the 
stage gain would be abnormally high." 
At the Canadian International Elec- 
tronics Conference Dr. Flachenecker 
said "from v.l.f. up to 30 MHz S.I.As 
show field strength sensitivities nearly 
equal to the external noise -field 
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strength if the aerial height is around 
1 metre." So the debate continues. 

THE FIRST commercial colour tele- 
vision receiver was introduced back in 
1954 by R.C.A. This was a 15 -in 
model costing about $1,000. Some 
10,000 sets were sold that year, but by 
January 1967, the total number of 
colour sets in the U.S.A. had soared 
to 9,750,000. Early in 1967 experts 
forecast total sales of colour sets at six 
million and at the end of October the 
sales had reached 4,086,521 for colour, 
compared with 4,394,857 for mono- 
chrome. At a recent E.I.A.* merchan- 
dising seminar, a speaker caused a 
stir of interest when he said his firm 
was already campaigning for that 
second colour TV in every home. Sup- 
port for this expression of " Gracious 
Living " came from R.C.A., who are 
now pioneering a low cost 14 -in port- 
able. Says the Sales President, 
" In pioneering the new 14-in diagonal 
screen size, we are counting heavily on 
a second set market for colour that will 
appear much sooner than it did in 
black -and -white TV. The colour set 
viewer who is spoiled by colour in the 
living room won't accept a mono- 
chrome substitute in the den or bed- 
room." (I could add from experience 
-neither will the children!) How 
about prices? Well, they range from 
about $199 for a portable to around 
$500 for a console with a 23 -in screen. 
Tube sizes are a little confusing as 
some manufacturers use diagonal 
measurements while others stick to the 
tube face area. Philco have just re- 
leased a large screen portable (267 sq 
in) at $299.95. They ask, " Why 
should the least expensive large screen 
colour set cost a working man a 
month's pay ?" Why indeed ! This 
price is certainly very reasonable but 
it is possible that some of the Japanese 
imports will be cheaper still. The 
modern colour sets are very easy to 
operate but ingenious devices are 
fitted to some models to ensure accu- 
rate tuning. For instance, Motorola 
uses an automatically switched indi- 
cator lamp to show " on the nose" 
tuning and Westinghouse sets have 
a tuning bar. When this bar is de- 
pressed vertical black bars appear on 
the screen and the trick is to turn the 
fine tuning control until only one bar 
is seen. The circuit is quite compli- 
cated and it employs two multivibra- 

Electronic Industries Association. 

tors with a gating valve and variable 
relay. Incidentally, some Motorola 
models use transistors throughout but 
most other designers prefer hybrid 
circuits. At the moment, integrated 
circuits are widely used for audio 
stages or i.f. sections, etc. They are 
also employed in f.m. tuners, receivers 
and amplifiers- R.C.A. even has an 
i.c. pre -amplifier built in a pickup 
cartridge. Westinghouse has just re- 
leased a single i.c. audio amplifier 
which can replace nearly all the com- 
ponents in low power record players 
or tape recorders. The input is high 
impedance so a ceramic pickup can 
be used and the output is rated at 1 W 
for 5. distortion. 

AMPEREx HAVE an interesting i.c. 
called a " Bifet " which consists of 
a mosfet coupled to a transistor emit- 
ter- follower plus biasing resistors all 
housed in a normal three -lead TO -18 
can. Input impedance is very high, 
being of the order of 10''. Noise is 
exceptionally low -the total voltage 
measuring less than 25 microvolts! 
This is comparable with the best 
valve amplifiers and so the " Bifet " 
will be particularly useful for low - 
level microphone pre- amplifiers, 
photo -cell head amplifiers, etc. 

NEW TRANSISTOR devices are appear- 
ing almost every day but one of the 
most interesting is called a " Pitran " 
transducer. This is a silicon planar 
transistor that has the emitter -base 
junction mechanically coupled to a 
tiny diaphragm located at the top of 
the can. When a pressure is applied 
to the diaphragm a large reversible 
change is produced in the transistor 
characteristics. Sensitivity is quoted 
as 4 V per gramme point force and 
linearity is said to be better than 1 

THE VIETNAM WAR has given a 
tremendous impetus to electronic 
research and development- particu- 
larly in the communications field. 
Probably one of the most bizarre in- 
ventions concerns enemy -or rather 
people- detection. It consists of a 
pump that pipes in air to a colony of 
bedbugs. The presence of human 
beings causes the bugs to become agi- 
tated so modulating a r.f. field to give 
audible or visual indication. Sensi- 
tivity is said to be very high but it is 
not stated whether the bugs discrim- 
ate between Viet Cong and Ameri- 
cans! G. W. TILLETT. 
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WORLD OF AMATEUR RADIO 

World -wide Network of 
Amateur Radio Beacons? 
PROPOSALS for the establishment of a world -wide network 
of amateur radio beacon transmitters to operate on frequen- 
cies in the amateur 21- and 28 -MHz bands have been put 
forward by a scientific ionospheric observation group within 
the German national amateur radio society. The group, 
which has 100 regular observers, is continuing work done 
in Germany during the International Geophysical Year 
(I.G.Y.) and in the subsequent International Quiet Sun Years 
(I.Q.S.Y.), and its proposals visualize the setting up of one 
beacon in each of the five continents to operate in the 
21 -MHz band and at least two beacons in each continent to 
operate in the 28 -MHz band. Each beacon will use a main 
and a secondary frequency, the main frequency being com- 
mon to all beacons in a particular band. Secondary frequen- 
cies will be spaced in an arrangement of channels of 2.5 -kHz 
wide below the main frequency. The secondary frequency 
assigned to a particular station will be transmitted when 
the main frequency is not being used. 

Transmissions on the main frequency will be arranged in 
accordance with a time -shared world -wide schedule, which 
will enable radio amateurs and scientific institutes.to monitor 
automatically, or by means of pen- recorders, etc., the actual 
world -wide propagation conditions on the band concerned. 
Transmissions on the secondary frequencies will supplement 
observations on the main frequency and will allow perma- 
nent checks on conditions for a certain general path direction 
and provide a means to monitor the effect of sudden solar 
events, and of band openings, which cannot be covered by 
the main frequency transmissions because of time sharing. 

It is also hoped to provide a similar world service on a 
frequency in the 50 -MHz (six -metre) band but unfortunately 
this band is not generally available to amateurs in Europe 
and Asia. Special facilities, however, are visualized for this 
scientific project. The proposals for a world -wide network 
of amateur radio beacon transmitters are to be submitted 
to the International Amateur Radio Union for consideration 
by the 75 national societies that form the Union. 

European Fox Hunting Championships. -Teams from the 
Soviet Union, Yugoslavia and Hungary were respectively 
placed 1st, 2nd and 3rd in the 80 -metre section of the Euro- 
pean Fox Hunting Championships held recently in Czecho- 
slovakia. The individual winner (a Russian) located the four 
hidden transmitters (" foxes ") in 49 mins 6 secs and the time 
of the winning team was 118 mins 26 secs. The 2 -metre 
section was won by a team from Hungary with teams from 
Bulgaria and the Soviet Union in the 2nd and 3rd places. 
The time of the winning team was 89 mins 53 secs (locating 
six " foxes ") and the individual winner (another Russian) 
located three hidden transmitters in 37 mins 30 secs. 

R.N.A.R.S. Code Proficiency Transmissions. -Morse code 
proficiency transmissions arranged by the Royal Naval 
Amateur Radio Society, now take place on the first Tuesday 
of each month at speeds of 15, 20, 25, 30 and 35 wcrds per 
minute. Transmissions commence at 20.00 G.M.T. on 
3,520 kHz and perfect (100%) copy at a particular speed is 
required to qualify for the appropriate Code Certificate. 
Completed logs, together with five 3d stamps, should be sent 
to R.N.A.R.S., 27, Oxted Rise, Oadby, Leicester. 

QSL Cards For R.A.F.A.R.S. Members. -Cards depicting 
six Royal Air Force aircraft spanning 25 years of R.A.F. 
history are now available to the 450 members of the Royal 
Air Force Amateur Radio Society, to confirm contacts. 
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Slow -Scan Television. -The United States Federal Com- 
munications Commission has recently proposed that slow - 
scan television shall be authorized in certain parts of the 
amateur high- frequency bands, namely, 3.8 -3.9, 7.2 -7.25, 
14.2- 14.275 and 21.25 -21.35 MHz as well as in the tele- 
phony bands at 10, 6 and 2 metres. The bandwidth will be 
that of a normal single sideband signal, nominally 3 kHz. 
It is not yet known whether similar proposals have been put 
forward by any licensing authority in Europe or Asia. 
Slow -scan television (although permitted in the United King- 
dom for those holding an amateur television licence) has not, 
so far, attracted a great deal of interest. 

Nigerian Award. -The 5N2 Award is available to any radio 
amateur or short -wave listener who can produce evidence of 
having worked or heard five Nigerian amateur stations (5N2 
calls) on two or more amateur bands. (For example, four 
stations can be worked or heard on 21 MHz and one on 
28 MHz.) The Award will be issued in three classes: tele- 
phony (including single sideband), telegraphy and mixed. 
Applications, together with a certified copy of the log (or 
QSL cards in the case of short -wave listeners) and accom- 
panied by five international reply coupons should be sent 
to the Awards Manager, N.A.R.S., P.O. Box 2873, Lagos, 
Nigeria. 

Amateur Radio in India. -New rules for amateur radio 
licences, drafted by the Indian Department of Communica- 
tions, came into force on September 1st, 1967. They permit 
the issue of licences to young people aged 14 years and 
upwards. For some reason, which the Amateur Radio 
Society of India has not been able to discover, no new 
licences have been issued in India since the beginning of 
1967 when the membership of the society was around 350. 

Simulated Emergency Test. -In late January during a 
simulated emergency test, organized by the American Radio 
Relay League, the opportunity will present itself for all 
United States radio amateurs to take part in a nation -wide 
demonstration of amateur radio public- service facilities. 
The emergency test will take place during the weekend 
January 27th -28th, and will include all Amateur Radio Public 
Service Corps members in local and national exercises for the 
Red Cross, Civil Defence and similar organizations. 

Championship of France. -The annual contests organized 
by the French national amateur society (R.E.F.), to decide 
the champions of France for 1968, will be held on January 
27th /28th (telegraphy) and February 24th /25th (telephony). 
Both contests will commence at 14.00 on the Saturday and 
finish at 21.00 on the Sunday. 

Monaco Amateurs to join I.A.R.U. -The Association des 
Radios Amateurs de Monaco is seeking membership in the 
International Amateur Radio Union. Formed in 1953, the 
Association now has 18 licensed transmitting members - 
the total number of licensed stations in the Principality.' 
Licences are issued to visitors to Monaco who submit proof 
of being bona fide licensed amateurs in their own country. 

V.H.F. Licences in Germany. -Call signs in a new series, 
DC6 followed by two letters, are now being issued to German 
amateurs who wish to operate on frequencies above 144 MHz. 
Holders of these calls have passed a technical examination 
but not a Morse code test. In the United Kingdom call 
signs in the series G8 followed by three letters are issued to 
amateurs who wish to operate on frequencies above 420 MHz. 

JOHN CLARRICOATS, G6CL. 
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JANUARY MEETINGS 
Tickets are required for some meetings: readers are advised, therefore, 

to communicate with the society concerned 

LONDON 
2nd. I.E.E. -Colloquium on " The econo- 

mical collection of meteorological data " 
at 2.30 at Savoy Pl., W.C.2. 

4th. I.E.E.- Hunter Memorial Lecture 
" Changing patterns in communications " 
by J. H. H. Merriman at 5.30 at Savoy Pl., 
W.C.2. 

5th. I.E.E. -" The practical use of radar 
and d.f. techniques in locating earth satel- 
lites " by Dr. H. G. Hopkins and W. A. S. 
Murray at 5.30 at Savoy Pl., W.C.2. 

8th. I.E.E. -Discussion on " Logarithmi- 
cally periodic aerials " at 5.30 at Savoy Pl., 
W.C.2. 

8th. I.E.E. -Discussion on " Domain 
originated functional integrated circuits 
(DOFICS)" at 5.30 at Savoy Pl., W.C.2. 

9th. I.E.E. -Discussion on " Electrical 
signals for data acquisition and transmis- 
sion -what form should they take? " at 
5.30 at Savoy Pl., W.C.2. 

10th. I.E.R.E. -" Some aspects of elec- 
trostatic loudspeakers " by Prof. J. Merhaut 
at 6.0 at 8 -9 Bedford Sq., W.C.I. 

10th. S.E.R.T. -" Digital voltmeters " by 
J. R. Pearce at 7.0 at London School of 
Hygiene ene & Tropical Medicine, Keppel St., 
W.C.I. 

11th. Inst. of Electronics -" Modern 
semiconductor devices " by D. F. Dunster 
at 6.45 at the School of Hygiene and 
Tropical Medicine, Keppel St., W.C.1. 

16th. I.E.E. & I.P.P.S.- Colloquium on 
" MOST devices " at 2.30 at Savoy Pl., 
W.C.2. 

17th. Inst. Navigation -" Sub -surface 
navigation " by Dr. W. P. Williams at 2.15 
at the Royal Inst. of Naval Architects, 10 
Upper Belgrave St., S.W.1. 

17th. I.E.E. -" Colour television receiver 
design " by B. J. Rogers at 5.30 at Savoy 
Pl., W.C.2. 

18th. R.T.S. -" London schools televi- 
sion service " by W. Kemp and P. W. Lines 
at 7.0 at the I.T.A., 70 Brompton Rd., 
S.W.3. 

22nd. I.E.E. -Colloquium on " Micro- 
wave integrated circuits " and " Microwave 
solid state sources " at 10 a.m. at Savoy 
Pl., W.C.2. 

22nd. I.E.E.- Discussion on " Microwave 
electrostatic wattmeter " at 5.30 at Savoy 
Pl., W.C.2. 

24th. I.E.R.E. -" Studio colour equip- 
ment " by G. Parker at 6.0 at 8 -9 Bedford 
Sq., W.C.1. 

26th. R.T.S." Television aids to fi'.m 
production " at 7.0 at the I.T.A., 70 Bromp- 
ton Rd., S.W.3. 

29th. I.E.E. & I.E.R.E.- Discussion on 
" Diathermy " at 5.30 at Savoy Pl., W.C.2. 

31st. R.S.G.B. -" The development of a 
u.h.f. television service " by R. C. Hills at 
6.30 at the I.E.E., Savoy Pl., W.C.2. 

ABERDEEN 
10th. I.E.E. -" The engineer and the 

law " by H. B. Morton at 7.30 at Robert 
Gordon's Institute of Technology. 

BIRMINGHAM 
24th. R.T.S. -" The transmission of 

colour television signals over Post Office 
links " by E. Howorth at 7.0 at the Medi- 
cal Institute, Harborne Rd., Edgbaston. 

29th. I.E.E. & I.P.O.E.E. -" Design 
considerations in microwave links " by G. 
Wanless and E. Jamieson at 6.0 at M.E.B., 
Summer Lane. 
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BOURNEMOUTH 
31st. I.E.R.E. -" Some circuit aspects of 

M.O.S. transistors " by N. E. Broadberry 
and L. N. M. Edward at 7.30 at the College 
of Technology. 

BRISTOL 
16th. S. Inst. Tech.-" Instrumentation 

in medicine " by D. H. Follett at 7.30 at 
the Dept. of Physics, the University. 

18th. I.E.R.E.; I.E.E. & R.Ae.S. -" Con- 
cord " by H. Hill at 7.0 at the University. 

25th. I.E.E." The best method of 
educating engineers -full time or sand- 
wich? " by D. M. Dummer and P. L. 
Arlen at 6.0 at the Technical College. 

CARDIFF 
10th. R.T.S." The philosophy of 

colour camera design " by C. B. B. Wood 
at 7.30 at the Angel Hotel. 

24th. I.E.R.E. -" The development of 
satellite communications " by J. K. S. Jowett 
at 6.30 at the Welsh College of Advanced 
Technology. 

DUNDEE 
11th. I.E.E." The engineer and the 

law " by H. B. Morton at 7.0 at Robert 
Gordon's Institute of Technology. 

EDINBURGH 
10th. I.E.R.E. -" Microwave and optical 

communication systems of high traffic 
capacity " by R. W. White at 7.0 at the 
Dept. of Natural Philosophy, the University. 

GLASGOW 
1 Ith. I.E.R.E.-" Microwave and optical 

communication systems of high traffic 
capacity " by R. W. White at 6.0 at the 
University of Strathclyde. 

HAMBLE 
17th. I.E.E. & R.Ae.S. -" Telecom- 

munications in aviation " by W. P. Nicol 
at 8.0 at the College of Air Training. 

HUDDERSFIELD 
30th. I.E.E.-" The role of the systems 

engineer " by Dr. Wilson at the College of 
Technology. 

HULL 
25th. I.E.E." The engineer and the 

law " by H. B. Morton at 6.30 at Y.E.B. 
Offices. 

ISLE OF WIGHT 
26th. I.E.E. -" The work of the Engin- 

eering Institutions Training Board " at 6.30 
at the Technical College. 

LEEDS 
23rd. I.E.E." The future use of solid - 

state devices in the microwave field " by 
Dr. J. E. Carroll at 6.30 at the University. 

LIVERPOOL 
8th. I.E.E. -" Electromagnetic levita- 

tion " by H. R. Bolton at 6.30 at the 
University. 

17th. I.E.R.E. -" Manufacturing aspects 
of the shadowmask tube" by P. T. Funnell 
at 7.0 at the Regional College of Tech- 
nology, Byrom St. 

22nd. I.E.E. -" Jodrell Bank radio tele- 
scope " by R. Lascelles at 6.30 at the 
University. 

MALVERN 
22nd. I.E.E. -" Electronic telephone 

exchange " by L. R. F. Harris at 7.30 at 
the Abbey Hotel. 

MANCHESTER 
22nd. I.E.E. -Faraday Lecture " Medi- 

cal electronics " by Dr. D. W. Hill at 
7.30 at the Free Trade Hall. 

23rd. I.E.E. -Faraday Lecture " Medi- 
cal Electronics " by Dr. D. W. Hill at 
2.30 (Schools) and 7.30 at the Free Trade 
Hall. 

31st. I.E.E. Grads. -" Superconduc- 
tivity " by Dr. A. C. Rose -Innes at 7.0 
at U.M.I.S.T. 

MIDDLESBROUGH 
11th. I.E.E. & S. Inst. Tech.-" Sys- 

tem reliability and safety assessment " by 
G. Hensley at 6.30 at the Cleveland Scien- 
tific Inst. 

NEWCASTLE- UPON -TYNE 
10th. I.E.R.E. -" Some applications of 

electronics to oceanographic sensors " by 
A. M. East at 6.0 at the Inst. of Mining 
and Mechanical Enges., Westgate Rd. 

15th. I.E.E." Microelectronics " by 
Dr. S. S. Forte at 6.30 at Rutherford 
College of Technology. 

NOTTINGHAM 
16th. I.E.E. -Faraday Lecture " Medical 

electronics " by Dr. D. W. Hill at 7.15 
at the Albert Hall. 

OXFORD 
10th. I.E.E. -" The future of the Insti- 

tution of Electrical Engineers " by Dr. 
G. F. Gainsborough at 7.0 at S.E.B., 37 
George St. 

PLYMOUTH 
3rd. R.T.S." Graphics in television " 

by Don Baker at 7.30 at the Studios of 
Westward Television Ltd. 

PORTSMOUTH 
17th. I.E.E. -" The problems of digital 

s.s.b. systems " by R. T. A. Standford at 
6.30 at the College of Technology. 

24th. I.E.E." Project control -critical 
path analysis " by E. H. Harrhy at 6.30 
at the College of Technology. 

READING 
11th. I.E.R.E.-" Parametric amplifiers " 

by Prof. D. P. Howson at 7.30 at the J. J. 
Thomson Physical Lab., the University. 

RUGBY 
3rd. I.E.E. -" Fabrication uses of the 

electron beam " by H. N. G. King at 6.15 
at the College of Engineering Technology. 

10th. I.E.R.E. & I.P.P.S.-" Atomic 
measurement of time " by Dr. L. Essen at 
6.30 at the Col. of Advanced Technology. 

SOUTHAMPTON 
16th I.E.R.E.-" Microwave ultrasonics " 

by Dr. R. W. B. Stephens at 6.30 in the 
Lanchester Theatre, the University. 

23rd. I.E.E." The introduction of 
direct digital control " by Dr. V. Latham 
at 6.30 at the Lanchester Theatre, the 
University. 

STEVENAGE 
15th. I.E.E. -" Post Office Tower " by 

D. G. Jones at 7.0 at the College of Fur- 
ther Education. 

WOLVERHAMPTON 
31st. I.E.R.E." The use of a computer 

tc control an industrial process " by D. G. 
Leak at 7.15 at the College of Technology, 
Wulfruna St. 
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PRODUCTS 
Stereo Tape Deck 

A COMPACT stereo tape deck offering 
off -tape monitoring, sound -on- sound, 
sound- with -sound, echo and duet effects, 
is available from Ampex Great Britain 
Ltd. Smaller than previous models in 
th Ampex line, the model 753 measures 
15; in wide x 13in deep x 61in high. This 
deck has three heads -record, playback 
and erase - permitting precise monitor- 
irk, and sound -on -sound recording and 
playback, eliminating the possibility of 
crosstalk often found on models with a 
single record /playback head. As with 
all Ampex open reel audio recorders, the 
magnetic heads are of the deep -gap de- 
sign. Sound mixing features of Model 
753 make it possible to mix narration 
with music tracks, add sound and 
musical effects to home -produced pro- 
grammes, and to conduct language 
pronunciation studies. The sound -on- 
sound facility permits that while listen- 
ing to recorded material, new material 
may be recorded on the same sound 
track without erasing the original 
material. With sound -with- sound, re- 
corded material on one track can be 
played and new material recorded on 
the second track permitting playback in 
stereo. Off -tape monitoring permits 
material to be played back as it is re- 
corded, allowing instant adjustment for 
best recording fidelity. By switching a 
control knob to an " echo " position 
material may be recorded with echo 
effect. With "duet effect," material 
being recorded on one track may also 
he recorded on the second track, but 
with slight delay, achieving a special 
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depth of stereo sound on playback. This 
is said to be especially useful in record- 
ing and playing back musical soloists. 
Model 753 has pre- amplifiers and offers 
a unique line -jack that permits the re- 
corder to be connected to any type 
amplifier with consistent performance. 
It also features twin vu- meters, all solid - 
state electronics, automatic shut -off, and 
dual capstan drive, which reduces flutter 
and wow to a minimum. Overall record/ 
reproduce frequency response measured 
at the pre -amplifier output is ±3 dB at 
40 Hz -15 kHz at 71 i.p.s. and ±4 dB 
at 50 Hz -7.5 kHz at 31 i.p.s. Signal-to- 
noise ratio from peak record level to 
broad band noise at the pre -amp output 
is 46 dB (unweighted) at 71 i.p.s. and 
43 dB (unweighted) at 31 i.p.s. The 
deck model weighs 23 pounds. The 
price is 79 gns. Ampex Great Britain 
Ltd., Acre Road, Reading, Berks. 
WW 3111 for further details 

GUNN DIODE OSCILLATOR 
THE oscillators in the CL8 series by 
Mullard are intended primarily for ex- 
perimental purposes and for performance 
assessment in microwave systems. They 
can also be used in speed checking 
equipment and bench -top microwave 
demonstration systems for schools and 
colleges. Each oscillator has a gallium 
arsenide device fitted in a small cavity 
which can be mechanically tuned over 
I GHz. Self- contained, a typical con- 
tinuous output of 5 mW can be obtained 
with a supply of 7 V d.c. There are 
four oscillators, the CL8 360, 370, 380 
and 390, covering the range 8 to 12 GHz. 
Mullard Ltd., Mullard House, Torring- 
ton Place, London, W.C.1. 
WW 312 ter further details 

Operational Amplifier 
FLEXIBILITY of the Westinghouse 
WC306 operational amplifier (dual in- 
line package) is indicated by the fact 
that (a) a choice of inputs is mailable, 
a high impedance 300 kit pair of differ- 
ential inputs and a low impedance 3 ki? 
pair, (b) outputs are, a differential pair 
of output terminals as well as the 
regular single -ended output, and (c) 
bandwidths can be selected up to the 
30 MHz unity gain of this device, using 
the low input impedance terminals; 
40 dB of gain can be achieved at 
10 MHz. Most of this amplifier's 1,100 
to 4,400 open loop gain can be used 
without exceeding 0.2 distortion. 
Only sufficient feedback to maintain 
d.c. operating point stability is neces- 
sary. With a worst case situation of 
5 kl/ source impedance, and a 150 kHz 
bandwidth the noise is only 12 //V r.m.s. 
In many low- frequency instrumentation 
applications where noise is serious, 
lower source impedances and restricted 
bandpass will substantially lower this 
figure. Common mode rejection (83 dB) 
retained at high frequencies, low 
thermal drift (5 µV/ °C) and an output 
voltage swing of ± 7 V are additional 
features of this op -amp. Applications 

include high- frequency video amplifier 
for driving push -pull loads such as c.r.t. 
deflection plates, servo motors and 
speaker coils. The differential outputs 
could also be used for driving balanced 
transmission lines. It can also be used 
as a high- fidelity pre -amplifier for audio 
work. Westinghouse Electric Corpora- 
tion, Molecular Electronics Division, 
Box 7377, Elkridge, Md. 21227. 
ww 353 tor further details 

Coaxial Attenuator 
A Kay Electric (U.S.A.) in -line attenu- 
ator, the Series 110 has a frequency 
range of d.c. to 4 GHz attenuated over 
132 dB in 1 dB steps. It employs a seg- 
mented intrinsic cavity switch assembly. 
A simple slide switch operation controls 
individual steps of 1, 2, 3, 6, 10, 20, 30, 
30, 30dB. The overall accuracy is 2 " 
up to a maximum of 1 dB at 1 GHz and 
5" up to a maximum of 5 dB at 4 GHz. 
The U.K. agents are Wessex Electronics 
Ltd., Royal London Buildings, Baldwin 
Street, Bristol, 1. 

ww 3114 fer further details 
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TRACKING FILTER 
IN order to reject harmonic and rattling 
distortion from the control accelerometer 
signal of an electro- magnetic vibration 
system, Derritron have introduced the 
solid-state tracking filter TF1. This pro- 
vides precise tracking at high sweep 
rates. Automatic bandwidth switching 
between five crystal filters (3, 10, 30, 100 
or 300 Hz bandwidth) may be selected by 
three separate programmes derived from 
the compressor functions of the Derri- 
tron vibrator control oscillator, VCO1, 
with which the TF1 is specifically de- 
signed to operate. A band reject output 
i, available in addition to bandpass and 
d.c. analogue outputs. The tuning sig- 
nal can be derived from any audio oscil- 
lator provided the amplitude variation 
does not exceed 40 dB. It is primarily 
designed for use in sine, random, sine - 
random and swept- random vibration 
testing or for precise analysis and 
measurement of audio signals. Derritron 
Electronic Vibrators Ltd., Sedlescombe 
Road North, St. Leonards -on -Sea, 
Sussex. 
WW 105 for further details 

Silver Bearing Solders 
SOLDERING of silver -coated glass and 
ceramic surfaces and silver- plated com- 
ponents presents difficulties when using 
conventional tin /lead solders. Enthoven 
Solders Ltd. have produced a range of 
silver -bearing solders for such work, 
since the solubility of silver in tin is said 
to be greatly reduced by using a solder 
alloy already bearing a specific silver 
content. This does not affect the 
inherent solderability of the tin -rich 
alloys. The melting ranges of the silver 
bearing solders lie within the normal soft 
solder range. Enthoven Solders Ltd., 
Dominion Buildings, South Place, Lon- 
don, E.C.2. 
WW 300 for further details 

Resin Disintegrator 
A disintegration solvent for use with 
epoxy and polyester resins is available 
from Oxley -Developments Co. Ltd., 
Priory Park, Ulverston, North Lanca- 
shire. De Solv 8090, as it is called, is 
non -corrosive to metals (in normal use), 
non -inflammable and is of low toxicity. 
It is for use in recovering embedded 
electronic circuits, and for any applica- 
tions where the removal of resins, paints 
and lacquers of the epoxy and polyester 
type is desirable. The disintegrator can 
be recovered for further use by filtering 
out the sediment. 
WW 307 for further details 
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I.C. Breadboard 
AN integrated circuit breadboard for 
dual -in -line i.cs is manufactured by 
Spectrum Electronics Ltd. The first 
unit to be offered is the ICB.707 which 
has provision for interconnecting twelve 
dual -in -line circuits. From the wide 
range of digital and linear dual -in -line 
circuits available, complex systems can 
be quickly built, demonstrated and 
proved. This device features solderless 
interconnections throughout, and re- 
duces to a minimum the damage to i.cs. 
Each pin of the twelve high grade four- 
teen -lead i.c. sockets is brought out to 
a five -way socket which may be con- 
nected to any desired adjacent socket by 
colour coded leads. I.C. sockets and 
five -way sockets are coded for easy 
identification. Common power and 
earth points are available at each i.c. 
socket and are terminated in 2mm 
binding posts. Two coaxial sockets and 
binding posts with interconnection 
sockets are available for input and out- 
put signals. Sections of prototype sys- 
tems can easily be isolated and moni- 
tored for demonstration or circuit 
optimization. Easy insertion and re- 
moval reduces the stockholding by 
making the i.cs immediately available 
for other experimental designs. Systems 

connections can be changed quickly to 
investigate a new design or evaluate an 
alternative supplier's product. The 
unit is ideal for prototype educational 
and feasibility studies. A logic hand- 
book is provided for i.c. interconnection 
leads, and an i.c. extractor tool. The 
breadboard is 61 x 61in and weighs 1zlb. 
Spectrum Electronics Ltd., Deneway 
House, Potters Bar, Herts. 
ww 300 for further details 

High- frequency Sampling Adaptor 
IN the AIM sampling adaptor the gate 
is open for only 350 picoseconds. This 
refinement of circuit technology can be 
better understood if expressed in more 
practical terms; during the time the gate 
is open for each sample, a beam of light 
would travel only five inches. This 
waveform sampling adaptor type 
WSA114 gives a 1 GHz bandwidth to 
x -y recorders, oscilloscopes and audio 
spectrum analysers. It permits the 
examination of complex repetitive wave- 
forms containing frequencies up to 
1,000 MHz. It has four modes of opera- 
tion, each with good sensitivity and 
linearity. In " auto " mode it may be 
coupled to an x -y recorder or low - 
frequency oscilloscope. Both x and y 
inputs are provided independently. In 
"coherent" mode, the unit provides a 
very slow representation of the original 
waveform. This may be fed to an x -y 
recorder, or a spectrum analyser and the 
original waveform can thus be recorded, 
analysed or recovered from noise. 
" Manual " mode provides the facility of 
scanning point by point through the 
original waveform. Moreover, in all 
these modes it is possible to magnify a 
single section of the waveform by a 
factor of up to 50. Finally, the " in 

coherent " mode permits the measure- 
ment of peak, average or r.m.s. voltage 
of r.f. waveforms, without the necessity 
of adjusting synchronization. The 
technique used in the WSA114 is essen- 
tially a stroboscopic one, where samples 
of the high- frequency waveform are 
taken at successive intervals, stored for 
a time in an integral memory, and then 
assembled into a low- frequency repre- 
sentation of the original waveform. 
This technique permits recovery of 
signals which are obscured by up to 
20 dB of noise. Moreover, the accuracy 
of representation of the waveform is 
said to be better than that of high -speed 
sampling oscilloscopes. In practice, the 
input signal is applied to an electronic 
gate which opens a little later in each 
scan of the high -frequency waveform so 
that over, say, 1,000 gate cycles, suffi- 
cient samples of the high- frequency 
trace are collected to permit faithful 
reconstruction at low speed. The 
stroboscopic sampler is locked to the 
incoming signal, and no delicate adjust- 
ment is needed to find and then follow 
a signal whose frequency is drifting. 
AIM Electronics Ltd., 71 Fitzroy Street, 
Cambridge. 
ww 309 for further details 
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Counting Modules 
A RANGE of plug -in integrated circuit 
counting modules is being marketed by 
Darang Electronics under the trade 
name DIGIC. Each counting stage is 
encapsulated in an anodized aluminium 
can, the range being originally designed 
fc, use in Darang's Digicron digital 
clocks, counters and tachometers. The 
modules are available either with the 
display tube as an integrated part of 
the module or with a flying lead up to 
six feet in length between the display 
tube and the module. Counting ranges 
between 0 and 2, 3, 4, 5, 6, 7, 8 or 9 
and intermediate ranges 2-4, 3 -8, 1 -7 are 
available. The module provides a 
n.b.c.d. (8421) output and in addition a 
slave display may be driven from the 
display tube termination point. The 
display tube is a standard Mullard type 

N 

É 

(ZM 1040) giving a 30 mm digit height; 
the power requirements are +6 V at 
50 mA and +240 V at 5 mA. The in- 
put pulse requirements are amplitude 
+1.5 to 4 V, duration 150 ns minimum 
and the rise time must not exceed 
1 ps /V. The devices will operate in the 
temperature range 0 -60'C. Darane 
Electronics Ltd., Restmor Way, Hack 
bridge Road, Hackbridge, Surrey. 
WW 110 for lurther details 

Function Generators 
TRIGGER, phase lock and tone burst 
capabilities are now available in two 
portable function generators by Wavetek, 
U.S.A. The Model 115 offers triggered 
or gated operation as well as phase lock 
capability. In the trigger mode, a 
manual or external voltage of ±0.5 V 
will generate one cycle. In the gated 
mode, a discrete number of cycles can 
he generated by applying a ±0.5 V gate 
The unit will phase lock to the funda- 
mental of the dial frequency with speci- 
fied accuracy. Model 116 has all the 
capabilities of the model 115 with the 
addition of tone burst operation, which 
may be generated automatically in the 
trigger mode. Selectable from a front 
panel control the 116 will generate from 
1 to 256 discrete cycles. Both models 
will also generate sine, square, triangle, 
ramp and sync pulse waveforms. Nine 
simultaneous outputs are available over 
a frequency range of 0.00015 c/s to 
1 Mc /s. Additionally, both units are 
voltage controlled, allowing a 20:1 fre- 
quency sweep over the full dial spread. 

These two portable instruments have 
the following common specifications: 
dial accuracy -0.5 ";, of reading, fre- 
quency response amplitude change with 
frequency less than 0.1 dB, amplitude 
stability is 0.1 ":, of maximum peak -to- 
peak values for 30 minutes, and d.c. 
offset stability is 0.1 of maximum 
peak -to -peak values for 30 minutes short 
term. Sine wave distortion is less than 
0.5 ";;. Triangle and ramp linearity 
greater than 99 to 100 kc /s. The 
square wave rise and fall time is less than 
5 nsec. Both models use silicon semi- 
conductors throughout and have indi- 
vidually calibrated dials; each is avail- 
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able in both a.c. and battery- powered 
versions. General Test Instruments, 
Gloucester Trading Estate, Hugglecote, 
Glos. 
WW 311 for further details 

Linear Motor 

' LOGIC SYSTEMS 
IN the Farnell logic system simulator, 
stepped progress can be made from 
simple logic functions to more complex 
logic techniques. Binary arithmetic is 
also introduced and the accompanying 
manual has a section on Boolean algebra 
and De Morgan's theorems. The simu- 
lator consists of a plinth unit to support 
the logic modules, a power supply and a 
range of modules including NOR, AND, 
NAND units, lamp, switch and binary 
units. Additional modules available are 
shaper, generator, photocell and proxi- 
mity units, and 150 mA and 500 mA 
driver units. 
WW 312 for further details 

Variable Delay Line 
A VARIABLE delay line adjustable be- 
tween 10 and 18 isec with a dynamic 
signal -to -noise ratio of 7:1 minimum is 
available from Sealectro. Deltime LG14 
produces 40 mV minimum output across 
4.7 W. when driven with 10 V at 60 mA 
peak current. This model is solder - 
sealed for military applications. 
WW 313 for further details 

AN electric actuator with linear move- 
ment is the description given to the linear 
motor produced by AB Lineara of 
Sweden. This type of motor has a 
stator fixed to a solid member, and a 
metal guide complete with two end 
stops. When current is applied to the 
stator, the guide moves at a speed of 1.2 
metres (4 feet) /sec in 20ms with hori- 
zontal mounting and unloaded armature. 
Direction of movement is changed by 
reversing the current. Although in 
principle the length of the stroke is 
infinite, the standard motor has an arma- 
ture giving a 250mm (loin) stroke 
length, while the force along the stroke 
length is constant. For use in moving 
doors, valves, rejecting packages, mov- 
ing items in packaging systems, this 
motor is said to permit a great deal of 
freedom in design. It can be mounted 
in any position, although minimum fric- 
tion between stator and guide occurs 
when both are vertical. If the guide 
is fixed, then the stator moves and this 
method of operation is useful where 
a mounted or suspended item has to be 
moved over a definite length. This 
type of motor is intended for single 
phase 220 to 240 V 50 c/s operation, 
thus a phase -shift capacitor is required 
and is delivered as a standard accessory. 
The motor control and regulation can 

be achieved with conventional electronic 
equipment. The armature is made from 
copper as standard, but the material can 
be any electrically conductive non- 
magnetic material. The length of the 
armature is not limited, and its move- 
ment can be stopped mechanically with- 
out causing motor damage. Motors can 
be mechanically coupled in series or 
parallel. The price is £25 10s. The 
general agent and distributor- in Great 
Britain is Hird -Brown Ltd., Bolton, 
Lancashire. 
ww 314 for further details 

Portable Oscilloscope 
THE Cossor CDU130 solid -state port- 
able oscilloscope has a bandwidth of 
d.c. to 15 MHz. Field effect transistors 
are used to reduce Y amplifier drift, 
eliminate microphony and ensure ac- 
curacy at slow timebase sweep speeds. 
The sensitivity is 5 mV /division at full 
bandwidth. The operation of this 
instrument is possible with external a.c. 
or d.c. supplies; it will also operate for 
five hours from the internal battery pro-. 
vided as a standard. A battery charger 
is contained within the 'scope and the 
battery is protected against reverse 
charging. Wright complete is 16 1lb. 
WW 315 for further details 
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OSCILLOSCOPE 

CAMERA ACCESSORIES 

POLAROID film pack backs are now 
available at no extra cost as alternatives 
to the present roll -film backs fitted to 
Telford Type A oscilloscope cameras. 
The 3,000 ASA eight -exposure pack film 
is said to be quicker and easier to load 
and manipulate. As each exposure is 
processed away from the camera, it is no 
longer necessary to await for the 15s 
processing time between successive 
shots, and multiple photography is 
greatly simplified where banks of 
cameras are used. Owners of Type A 
cameras with roll -film backs can buy 
pack backs separately, for £30. The 
pack back, when it is used with the 
Telford slide plate permits the taking 
of up to 13 exposures on one print. 
Also available is a high -speed f /1.3 lens, 
whose wide aperature means that rise 
times in the order of 10 -15 nsec /cm 
can be photographed, using 10,000 ASA 
film. Telford Products Ltd., 4 Wads- 
worth Rd., Greenford, Middx. 
WW 316 for further details 

POWER TRANSISTORS 
FOR use in radar pulse circuits as weil 
as in high -power u.h.f. transmitters, the 
two transistors 2N5177 -8 by TRW 
Semiconductors Inc. have an r.f. power 
output of 25 and 50 W respectively. 
Mounted in a grounded emitter strip - 
line package, both devices will produce 
their outputs at 500 Mc /s with a V 
of 28 V. The following parameters are 
common to both types: V( E 55 V; 
V f.Fo 35 V; and VER 3.5 V. The 
dissipation, collector current and base 
current for the 2N5177 are 33 W, 4 A 
and 1 A respectively, and the same para- 
meters for the 2N5177 have the fol- 
lowing figures, 65 W, 8 A, and 2 A 
respectively. M.C.P. Electronics Ltd., 
Alperton, Wembley, Middlesex. 
WW 317 for further details 
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Thermoelectric Generators 
A STEADY and reliable electric power 
output, at working temperatures of up 
to 300 °C, is claimed for the range of 
thermoelectric generator modules by 
G. V. Planer Ltd. Exploiting the See- 
beck effect, ties, modules are intended 
for use in marine and aircraft naviga- 
tional aids, telecommunications systems 
and remote weather stations. The 
generators are constructed from 50 
thermo -elements which in turn are pro- 
duced from p and n type semiconductor 
alloys based on bismuth telluride. 
Although the elements are connected 
electrically in serLs, in order to pro- 
duce the necessary " hot " and " cold " 
faces, they are placed in parallel therm- 
ally. The establishment of a tempera- 

ture difference between the faces 
produces a voltage (Seebeck elect), the 
magnitude of which is determined by 
the te nperctare gradient -nd th: m-.trix 
configuration. The array is encapsulated 
ta give a mon:.lithic, mechanically strong 
assembly whit 1 is cap_b_e cf opération 
at elevated temperature. Both types 
have a maximum hot sink temperature 
of 300 C and an open circuit voltage 
of 3.6 V for a temperature difference of 
200 C. Typ: TPG /205 has a matched 
load output of 750 to 90C mW, and 
Type TPG /210 has a matched I :ad out - 
pat of 400 to 500 mW. G. V. Planer 
Ltd., Windmill Road, Sunbury -on- 
fhames, Middlesex. 

WW 316 170 further details 

Broadcast Receiver 
COVERAGE of the long- and medium - 
wave broadcast bands and continuous 
coverage of the shore -wave bands down 
to below the popular 16 -metre band, is 
provided by the Eddystone EB36 solid - 
state broadcast receiver. It is completely 
self -contained, having its own audio 
amplifier stages and loudspeaker, but an 
audio output is available for an external 
tape recorder of hi -fi amplifier. Battery 
power supplies are provided within the 
receiver unit, to make the complete 
receiver independent of any external 
supply. In this way, it can be operated 
in a wide variety of portable roles, 
including road vehicles, small boats and 
even light aircraft without any additional 
facilities apart from an aerial. An a.c. 
mains power unit is available to replace 
the battery in the receiver. The EB36 
incorporates the well -known Eddystone 
tuning control, with a high tuning ratio 
to enable precise frequency settings to 
be obtained. The tuning control is 
loaded with a heavy flywheel, which 
makes it possible to spin the dial to 
cover large changes in frequency very 
rapidly. Five frequency scales are pro- 

vided, covering long -wave, medium - 
wave and three short -wave bands (from 
L5 to 22 Mc /s). An additional scale, 
calibrated in arbitrary units, can be used 
in conjunction with a small vernier dial 
to provide a very precise definition of 
points on any of the five frequency 
scales. The price of the EB36 is 

£54 5s 7d. Eddystone Radio Ltd., 
Eddystone Works, Alvechurch Road, 
Birmingham 31. 

WW 316 for further details 

Component Packs 
FIRST te., in the new range of com- 
ponent packs presented by Peak Sound, 
designed for use with the " Cir -Kit " 
system, are available at 15s each. Each 
pack contains full building and layout 
instructions. Pack No. 1 contains 15 

components to build any one of a range 
of five different circuits; a high input 
impedance pre- amplifier with a gain 
of x 100, a multiple output signal in- 
jector, a multimeter high ohms range 

extender, multimeter low current range 
extender, and a mono pre- amplifier for 
moving coil microphones, giving a gain 
of x 100. Pack two contains components 
to build various types of pre- amplifier 
and multimeter range extenders. Other 
packs contain components for building 
amplifiers, pre -amplifiers, and power 
packs. Peak Sound (Harrow) Ltd., 10 
Asher Drive, Ascot, Berks. 
WW 320 for further details 
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D.C. Amplifier 
A D.C. amplifier, the 104, pro- 
viding nanovolt resolution and 
millisecond rise time for d.c. 
voltage measuring systems is 
offered by Keithley Instruments 
Inc., 28775 Aurora Road, Cleve- 
land, Ohio 44139, U.S.A. The 
gain range of 100 to 100,000 
has an accuracy of ± 0.01% and 
the linearity is t 5 p.p.m. of full 
scale. It is particularly useful for pro- 
cess control and automated data hand- 
ling applications where it is used with a 
digital voltmeter for measurement of 
nanovolt and microvolt signals. It has 
a 10 V full scale output with i0" aver- 
age for all gain ranges at up to 1 mA at 
full scale. The peak -to -peak noise 

rs 

varies from 10 nV ( ±50 p.p.m.) at a gain 
setting of 10' to 1 itV (± 5 p.p.m.) at a 
gain setting of 102. Input impedance is 
greater than 50 Mfg and the output 
impedance is less than one ohm. Rise 
times are selectable at nominal settings 
of 0.05, 0.5, and 5 seconds. 
WW 321 for further details 

Ceramic Capacitors 
MINIATURE ceramic capacitors 
covering the range 10 pF to 2700 pF are 
available from Erg Industrial Corpora- 
tion Ltd., Luton Road, Dunstable, Beds. 
Although the standard tolerance is 
± 10 %, other tolerances are available. 
The standard temperature coefficient 
conforms to MK- C- 11015C which 
means that the value observed at 25 °C 
will be maintained within +15 % over 
the range -55 to +125 °C. Working 
voltages are from 50 to 200 V d.c., and 
these capacitors can withstand a d.c. 
potential of 400 '; , of rated voltage 
applied at 25 "C for five seconds with 

current limited to 50 mA maximum. 
Standard leads are tinned copper and 
dual purpose weldable /solderable leads 
of gold flashed dumet are available. 
WW 322 for further details 

Digital Integrated Circuits 
.1 NEW series of digital integrated cir- 
cuits have been introduced by the Ray- 
theon Company of America. Design- 
ated RM2000, the series consists of a 
quad level translator, a current driver, 
and a lamp driver. The RM 2000 quad 
level translator consists of four level - 
shifting inverters, each with two alter- 
native inputs. Signal inputs are at 
28 V for one input, 14 V for the other. 
The RM2001 is a monolithic high volt- 
age (40 V), high current (250 mA) driver 
with inputs compatible with the 930 
Series DTL. Because of this compati- 
bility, the circuit offers logic flexibility 
in addition to its current and voltage 
capabilities. Intended primarily for use 
as a relay or lamp circuit, the RM2002 is 
a high voltage (40 V), high current 
(250 mA) unit. The inputs to the driver 
are compatible with 930 DTL Series 
circuits. A 930 DTL gate is also pro- 
vided on the chip for additional logic 
capability. 

The RM2000 Series is guaranteed 
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°vet a temperature range of -55 °C to 
+ 125°C. The hermetic seal limits leak- 
age to 5 x 10-" cm' /s of helium. Ray- 
theon Overseas Ltd., Lexington, Massa- 
chusetts 02173, U.S.A. 
WW 321 for further details 

Frequency Doubler and 

Phase Shifter 
THE Brookdcal DP325 frequency 
doubler /phase shifter has been designed 
particularly for use in the reference 
channel of a phase- detection, small sig- 
nal recovery system where the informa- 
tion frequency is twice that of the 
excitation or modulating waveform. The 
output level of 3 V r.m.s (f.s.d.) can be 
[monitored on the output meter, and 
inputs from 10 mV to 100 V (f.s.d.) 
ca . be accepted. Facilities are provided 
for phase shifting the output with or 
without frequency doubling, giving 
greater than 180° control. The fre- 
quency range is 30 c/s to 300 kc /s. In- 
put and output impedances are 1001d2 
and 600 f2 respectively. Compensation 
is provided within the instrument for 
input sine waves of poor wave shape, 
and circuit stabilization is achieved 
through a high degree of d.c. and signal 
frequency feedback. Brookdeal Elec- 
tronics Ltd., Myron Place, London, 
S.E.13. 
ww 324 for further details 

STEREO AMPLIFIER 
AVAILABLE in kit or assembled form 
from Daystrom, the TSA -12 Heathkit 
stereo amplifier has an output of 12 W 
r.m.s. per channel into an 8 f2 load. The 
output is also suitable for 15 SI loud- 
speakers (8 W r.m.s. per channel) and 
there are three inputs for gram, radio, 
and auxiliary signals. Channel separa- 
tion is 45 dB or better, and the frequency 
response is stated as 13 Hz to 60 kHz 
± 1dB and 7 Hz to 95 kHz ± 3dB. Total 
harmonic distortion at 1 kHz at 0.5 % 
or less at rated output; and at 20 Hz to 
20 kHz it is 1";, or less at the rated out- 
put. It possesses the usual complement 
of controls and employs 17 transistors 
and six diodes. 
WW 325 for further details 

Tunable Pot Cores 
ENCAPSULATED tunable pot core 
assemblies in the Plessey Alpha range 
have been designed with the close 
requirements of telecommunications 
work in mind. One of these require- 
ments is that of temperature co- efficient 
control and t.c. gradings in these corn- 

ponents fall into two broad categories 
arising from the intrinsic characteristics 
of the ferrites appropriate to the fre- 
quency bands. Generally, t.c. is linear 
for frequencies up to 2 Mc /s and non- 
linear for frequencies between 2 and 
8 Mc /s. This range is suitable for t.c. 
performance and grading from 0 to 120 
p.p.m. / °C over a temperature range 
-25 °C to +55 °C. The encapsulated 
assemblies are housed in hot tin- dipped 
copper screening cases, the encapsulant 
being flexible silicone with good dielec- 
tric properties up to 8 Mc /s 

ww 126 for further details 
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Low - Level SCRs 
A sensitive gate s.c.r. series rated at 
800 mA (forward current r.m.s.) has 
been designed by Motorola for low -level 
power control circuits. The series con- 
sists of four device types- 2N5060 to 
2N5063 inclusive, with voltage ranges 
from 30 to 150 V. Gate current require- 
ments for these units is only 20011A. 
The new geometry used in these devices 
features larger bonding areas on the die 
to provide better power dissipation. 
Additional features include low holding 
current (5.0 mA max at 25'C), a 6 A 
peak surge for protection, a 1.7 V peak 
forward " on " voltage (1A at 25 "C), 
and low blocking currents (50 ntA maxi- 
mum at rated voltage and 125 °C). 
Motorola Semiconductor Products Inc., 
York House, Empire Way, Wembley, 
Middlesex. 
WW 327 for further details 

VOLTAGE PROBE 
ON the VT100 Amprobe voltage tester, 
voltages are shown " thermometer " style 
via a series of lit windows that corres- 
pond to the following voltage levels; 115, 
220, 277, 440, 550 V a.c. and 115, 220, 
400, 600, 750 V d.c. When the probe is 

connected to the a.c. supply the window 
indicating the relevant voltage lights up 
and a buzz is heard the pitch of which is 
determined by the supply frequency. 
This instrument will also indicate correct 
d.c. polarity. The body incorporates a 
sliding probe and there is another probe 
attached to an expanding coil cord, thus 
permitting measurement of points of up 
to three feet apart. Soss Manufacturing 
Company, Lynbrook, New York 11563, 
N.Y., U.S.A. 
WW 328 for further details 
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THE HOUSE OF BULGIN 

AT YOUR SERVICE 

MODERN CONTROL KNOBS 

List No. K.491 List No. K.516 

, HIGHLY POLISHED BLACK BODY 
MOULDINGS of SUPERB QUALITY 

List No. K.544 K.S.I List No. K.370 
Legend K.372 

4. OTHER COLOURS BY ARRANGE- " MENT FOR QUANTITY ORDERS 

List No. K.444 List No. K.432 

, HEAVY BRASS INSERTS KEY - 
LOCKED TO HIGH QUALITY 
MOULDINGS 

List No. K.462 List No. K.540 BP.35 

..L_ 4BA. HARDENED STEEL GRUB 
7C SCREWS " ALLEN " IF REQUIRED 

List No. K.S15 List No. K.512 List No. K.437 List No. K.435 

1, MANY WITH SPIN STYLING IN- " SERTS HAVING DIAMOND CUT 
FINISH 

, ALUMINIUM MODELS TURNED 
FROM SOLID ROD AND 
POLISHED 

List No. K.536 BP.35 
Legend 

List No. K.525 List No. K.460 Skirt Lis No. 
K.543 BP.3S 

_i-. STANDARDISED BY ALL LEADING 
7C MANUFACTURERS 

Send for leaflet 1500 C for 
In addition to our large Standard Range, 
requirements at Low Tool Costs.' 

A. F. BULGIN & CO. LTD., 

Bye Pass Rd., Barking, Essex. 
Tel: RlPpleway 5588 (12 lines) 

, A LIFE EXPECTANCY OF AT LEAST 
25 YEARS WITHOUT SERVICING 

details of our full range 
we can manufacture knobs to customers 

MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 

ADMIRALTY MINISTRY OF WORKS 
WAR OFFICE MINISTRY OF AVIATION 
AIR MINISTRY MINISTRY OF SUPPLY 
HOME OFFICE RESEARCH ESTABLISHMENTS 
CROWN AGENTS URAEA. 

e.LG 
0.P.o. 

I.T.A. 
N..L 

D.a.1.R. 
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The Unknown Warriors 
sEEING that the time to ring out the old, ring in the 

new, is almost upon us, it was the intention of Old 
Moore Vector to gaze into his crystal ball to report upon 

the future of the electronics industry. One preliminary side- 
long peek however, and common humanity made him desist. 
After all, you are going to have quite enough to put up with 
as it is, what with forking out for mother -in -law's present, 
and treading on the holly which the kiddiwinks have installed 
by their bedsides as a Santa auto -alarm. 

So instead I thought it would be nice and seasonable if 
we paid tribute to the forgotten men of the radio industry. 
The men who, long after the factories have closed and 
the labs have locked up for the Christmas, will be tootling 
around until the small hours of the morning on behalf of 
those whose sets have gone up in smoke at the last moment. 
I mean, of course, the chaps in the little shop around the 
corner; the fellows who have the privilege of repairing that 
television receiver you bought at cut price in the Tottenham 
Court Road. Those Tail End Charlies of the receiver 
industry, the small retailer and his serviceman (often one and 
the same person). 

As we all know to our cost, there are dealers and dealers. 
There is the city shark with the flashy chromium shop front 
who welcomes every stranger in with gently smiling jaws 
(although that was a crocodile wasn't it ?). He lives by the 
late Mr. Barnum's dictum that there is one born every 
minute and he has never had occasion to quarrel with the 
sentiment. Then we have an immense variety of chain stores, 
furniture emporiums, bicycle shops, ironmongers and so on, 
who run radio as a sideline. Some have qualified personnel; 
many don't. There's no telling until you've been a customer. 

Another phenomenon is the man who, on the strength 
of having built a simple kit set or two, sets up a pin -money 
repair business at home. The bonafide dealers love him 
for his artless habit of adding or subtracting components 
from the circuit as the mood takes him, then washing his 
hands of the whole business when the set refuses to work. 
This chap also has a mysterious source of supply from which 
he can offer leading makes of receivers at a " little bit off." 
The dealers love him for that, too. 

Finally there is the genuine article; the dealer who runs 
an honest business and backs it with first -class service. He 
may be in a big way of business; he may be found in a small 
village store (one of the best dealer- service engineers I know 
sells tobacco on the other side of the shop). The tragedy 
is that from a superficial pavement inspection the genuine 
article is quite indistinguishable from the riff -raff. 

Possession of well -known receiver agencies offers no cri- 
terion, for although much lip service is offered by manu- 
facturers to the importance of an efficient service depart- 
ment, a commanding position in the shopping area and a 
good window -frontage can work wonders in the appointment 
of a dealer. 

One truly startling feature of the radio receiver industry 
is that prices are actually lower today than they were 45 
years ago. You don't believe it? Neither did I, until I 
came across some radio magazines of 1924 vintage. The 
price of a reputable two valve set was then roughly £20. So 
you can get a 10- transistor portable today for less than the 
price paid for a two valve set in 1924 (off -hand I would say 
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that the quality of reproduction was about comparable, too, 
but that's another matter). Compare the price of a tele- 
vision receiver of 1939 vintage with one of today's models 
and you will see the same downward price trend. 

This is in contrast to the " times six " price increase in 
motor cars and most other commodities over the same period. 
Receiver manufacturers will argue that this is a tribute to 
their efficient mass production techniques; in fact, it is more 
of a tribute to their genius for trying to slit each others' 
throats and thereby killing the golden goose, if I may mix 
my metaphors. 

The effect on the poor old dealer is all too plain. It 
means that he is working on the same, or perhaps even a 
lower, profit margin than he did in 1924. Not merely in per- 
centage but in cash. If he made £5 profit per set in the 
1920's he still makes £5 today, in spite of the huge increase 
in overheads. Take servicing equipment for instance. In 
the early days he could get by with little more than a buzzer 
and battery. Today even a modest service department houses 
many hundreds of pounds worth of equipment. Considering 
the doldrums in sales which have existed these many years 
it's not surprising that a lot of dealers have taken a one -way 
ticket to Carey Street. The wonder is that any have survived 
at all. 

Now colour is with them, like an angry dawn portending 
more stormy weather; more very expensive servicing equip- 
ment and a lower mean time between failures to swallow 
the extra profit margin. In the cities and stockbroker belts 
things may not be so bad, but spare a thought for the little 
man in a remote farm- labouring area. He can count his 
colour -sales prospects on the fingers of one hand and still 
have plenty of digits left, but if he sells one colour set he 
still has to provide the means of servicing it, just as surely as 
if he was selling them by the hundred. 

There was one man, Frank Murphy, away back in the 
'thirties, who came up with some ideas which were regarded 
by his fellow manufacturers as completely screwball. He 
started making receivers which were engineered to pro- 
fessional standards, with price a secondary consideration 
(oddly enough, they were only a little higher than average). 
He appointed his dealers very carefully, making sure that 
their service departments were of a high standard, but, orce 
appointed, they had exclusive territories of considerable size. 

He made the dealer into an external arm of his manufac- 
turing effort by requiring him to provide a monthly return of 
repairs effected to his sets. If, then, a component was seen 
to be giving trouble, a better one was substituted, even if 
production had to be halted temporarily. 

The customers were happy because their sets kept working 
year in, year out. The dealers were happy because their 
appointment was in effect a certificate of competence and 
even though their discount was rather less than average, 
they didn't have any significant free servicing to do. The 
man who dreamed the system up was happy with a modest 
profit. Then, surprisingly, he got out of the business 
altogether, to the great loss of the industry. 

Meanwhile, like any junkie, the industry has relied on 
periodic shots in the arm to keep it going; the latest of 
these is colour, over which no doubt, the suicidal price - 
cutting policies will continue. 
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SINCLAIR 

ACOUSTICALLY 

CONTOURED SOUND CHAMBER 

MAXIMUM LOADING IN 

EXCESS OF 14 WATTS 

BRILLIANT TRANSIENT 

RESPONSE 

15 OHMS IMPEDANCE 

OF COMPACT AND 

ORIGINAL DESIGN 

AN ALL -BRITISH PRODUCT 

a truly superb loudspeaker 
Price need no longer stop you enjoying 
first - class high - fidelity loudspeaker 
reproduction nor is size any longer a 
problem. (These considerations are of 
utmost importance to every enthusiast 
for stereo.) In the Sinclair Q.14 you will 
find a loudspeaker of such remarkable 
quality and so compactly and attrac- 
tively styled that you will want to change 
over to Sinclair as soon as you hear it. 
This is no ordinary loudspeaker. Indeed. 
at a recent trade demonstration experts 
were greatly impressed on hearing the 
Q.14 against speakers costing many times 
as much. It proves beyond question 
that good reproduction need not be 
expensive. 
When tested in an independent lab- 
oratory a Q.14 from stock showed 
exceptionally smooth response between 
60 and 16,000 c/s with well sustained 
output both below and above these 
readings. Its remarkable transient 
response ensures clean -cut separation 
between instruments, voices, etc. Much 

of its success results from the use of 
materials different from those found in 
conventional speaker manufacture. The 
unusual shape of the sealed, seamless 
pressure chamber allows the Q.14 to 
be conveniently positioned on shelves, 
in wall corners, or flush mounted in 
assemblies of one or more units. 

"More than delighted" 
"I have tested them (two Q. I 4's) side by side 
with two first class speakers in 
large reflex cabinets coupled to a very good 
Hi -Fi stereo set up and can honestly say 
the Q.I4 is superior to the speakers I have 
been using. Every note came through per- 
fectly. I am more than delighted. I would 
like to congratulate you on producing such a 
fine unit. " -J.R.H., Blackpool. 

Try the Q.I4 in your own home by sending 
the order form off today. If you are not 
satisfied your money plus the cost of 
returning the Q.I4 to us will be refunded in 
full. 

SENT POST FREE TO ANY PART 
U.K. 

sinlair 
19.6 

SINCLAIR RADIONICS LTD. 22 NEWMARKET ROAD, 

CAMBRIDGE. Phone: OCA3-52996 
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COMBINED 12 WATT HI -FI AMP AND PRE -AMP 

Fantastic power & versatility 
12 Watts R.M.S. con- 
tinuous sine wave. 
(24 w. peak.) 
IS watts music power 
(30 w. peak.) 
Ultralinear class B 
output 
Input -2mV into 
2 K ohm 
Output suitable for 
15, 7.5 and 3 ohm 
speakers. Two 3 ohm 
speakers may be 
used in parallel 
IS- 50,000 cs IdB 
Ideal for battery oper- 
ation 
3" a IV a II" 

BUILT, TESTED AND 
GUARANTEED 

891 

The Z.12 proves beyond all question that high -fidelity can be combined 
with very low price. No other integrated amplifier system so successfully 
meets such a wide range of requirements. The Z.I2 will operate from 
any power supply between 6 and 20 v. D.C. The output is suitable for any 
impedance between 1.5 and 15 ohms. and consequently for any loud- 
speaker including, of course. the Sinclair Q.14. This remarkable am- 
plifier has facilities for matching to any types of conventional inputs, 
details of which are given in the Z.12 manual supplied. 
Included amongst popular applications for the Z. I2 are mono and stereo 
high fidelity systems (two are needed for stereo), guitars, electric organs, 
car radios and P.A. and intercom systems. etc. It is also of great value in 
experimental work where dependable standards are required. 

"All you claim for it" 
"The Sinclair Z.12 is all and more that you claim for it. Its performance is outstanding. 
Thank you for your prompt service. "- S'Sgt. R...., B.A.O.R. 

"Performance excels that of many systems" 
"I have built a stereogram employing 2 Z.12 amplifiers and a PZ.3. I am delighted with 
the reproduction which is better than some I have heard costing over double the 
price. It has also silenced some of the old brigade who stubbornly believe that nothing 
can beat valves." -R.H., Argyll. 

SINCLAIR STEREO 25 PRE -AMP CONTROL UNIT 
For use with two Z.I2s or any hi -fi stereo system. 
Frequency response 25 c's to 30 kc s IdB. Switched 
inputs for P.U., Radio, Microphone, etc. Equalisation 
correct to within I dB on RIAA curve from 50 to 
20,000 c s. 6(in.x2 ;in.x2;in. plus knobs. £99.6 BUILT, TESTED AND GUARANTEED V 

A NEW 
SINCLAIR POWER 
UNIT 

PZ.4. Heavy duty, staSilized 
power pack to meet requirements 
of Z.12 assemblies in ó9 /6 stereo, etc. Output 7 
18 V.D.C. at I.SA 

GUARANTEE 
Should you not be completely 
satisfied with your puchase when 
you receive it from us, your money 
will be refunded in full and at 
once without question. 

If you prefer not to cut page please 
quote WW 168 when ordering. 

r 
I 
I 
I 

I 

I 
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`J.e ' MICROMATIC 

ei 

The world's smallest radio 
now includes magnetic ear- 
piece, yet costs less. 

Prices of the Micromatic have been substan- 
tially reduced. Performance has been im- 
proved by the inclusion of a new magnetic 
type earpiece. These two facts mean that 
still more enthusiasts can enjoy even better 
performance from this fabulous little set -and 
it's all British, too. Keep a Micromatic to hand 
a (ways -it plays anywhere. Size I } in.x I ¡;,xlin. 
Formerly 59/6 in kit form and 79/6 built and tested. 
KIT 49 /6 Built and 59/6 NOW I tested 
Two mercury cells for Micromatic -each I II. 

MICRO FM 
Less than Sin.xl fin. xlin. 
7 transistor F.M. Superhet 

li using pulse counting discrimin- 
l' ator. Low I.F. makes alignment 

rrill 
un necessary. Tunes 88 -108 Mc /s. 

p The telescopic aerial suffices 
for good reception in all but 

poorest areas. Signal to noise 
ratio -30dB at 30 microvolts. 
One outlet for amplifier or 
recorder, one for use as a 

', pocket portable. Complete Kit .- 

inc. earpiece. 
CAO 

To : SINCLAIR RAD ION ICS LTD., 22 NEWMARKET 
Please send POST FREE 

' For which I enclose cash , heque /money order. 

ROAD, CAMBRIDGE 

NAME 

ADDRESS 

WW. -119 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


76 WIRELESS WORLD 

there's a 

world of capability in 
.OZNOCOMPONENTS 
HIGH TORQUE BATTERY MOTOR 
Exceptional speed regulation over a wide Load /Voltage range. 

8 -12 Volts. High Efficiency. Low 

f.; electrical interference. Many other 
`_...t high quality motors both A.C. and 

I D.C. available in the small F.H.P. 
range. 

EMICOMPONENTS are designed by professionals and 
used in professional applications ranging from rockets 
to hi -fi. They are used by EMI themselves in the 
design and development of systems and equipment 
where no compromise is permissible - in quality per- 
formance or value. This is the reason for their constant 
reliability. The EMICOMPONENTS range includes A.C. 
and D.C. Motors, PET Capacitors, Miniature Rotary 
and Illuminated Push Button Switches and Miniature 
Transformers with outputs up to 20 VA. 
Send coupon for literature giving performance and 
dimensional details. 

EMI EMI SOUND PRODUCTS LIMITED 
COMPONENT DIVISIONHAYESMIDDX 
TELEPHONE: 01 -573 3888 EXT: 667 

Please send me details of the following EMICOMPONENTS: 

A.C. & D.C. MOTORS rl PET CAPACITORS MINIATURE 
ROTARY SWITCHES r1 PUSH BUTTON SWITCHES LI 
MINIATURE TRANSFORMERS ri Tic: appropriafe square 

Name 

Company 

Address 

_Tel. No. 

WW -120 FOR FURTHER DETAILS 
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All overseas enquiries & orders please address to: 

COLOMOR (ELECTRONICS) LTD. 
170 Goldhawk Rd., London, W.I2. Tel. (01) 743 0899 

MARCONI SIGNAL GENERATOR TYPE TF80IB/3/S 
frequency range 12 -485 Mc 
in five ranges. Directly 
calibrated frequency dial 
Output waveform: C.W. 
srnewave A.M., pulse A.M. 
(from ext. source only). 
Internal modulation frequency 
l.000c's. Output: a, normal 
-continuously variable d,- 
rectly calibrated from 0.1ís- 
0.5 v. b, high: up to I o. 

modulated for 2 v. unmodu- 
fated, output impedance 50 
ohms. Fine frequency tuning 
control, carrier on/off switch, 

built -in crystal calibration for 2 Mc's anc 10 Mc /s. Stabi.ised voltage supply. 
In excellent as new condition. Laboratory checked and guaranteed. 
LI15. Carr. 30'.. Including necessary connectors, plugs and instruction 
manual. 
MARCONI SIGNAL GENERA- 
TOR TF 8011A/1. 10 -300 Mc /s 
in 4 bands. Internal at 400 c /s, 
I kc /s. External 50 c/s to 10 kc /s. 
Output 0 -100 db below 200 mV 
from 75 ohms source. Completely 
new with accessories. L85. P. & P.2) / -. 
BC 221 FREQUENCY METERS. 
125- 20,000 kc /s. Accuracy 0.01%. 
Complete with individual Calibration 
book. In brand new condition with 
headphones. E45. P. & P. 20' -. 
Mains P.S.U. for above, II 1/10'.. 
Carriage 5/-. 
SIGNAL GENERATOR PORT- 
ABLE TS 13 /AP, with self- contained 
wavemeter and power monitor. 
Freq. 9305 -9445 Mc /s. Peak power 
output, C W pulsed 50,.W per 1 

F.S.D. Pulsing I- 2r.sec. wide, delay 
5,200frsec. PRR 350 -4,000 c /s. L50. 
P. & P. 201 -. 
TEST SET TS I2AP STANDING 
WAVE INDICATOR EQUIP- 
MENT. Used for testing 3 cm 
circuit components. Should be used 
with a suitable signal source such as 
above described TS 13 Signal Gener- 
ator. E25. P. & P. 'Di-. 
MARCONI VIDEO OSCILLA- 
TOR TF 885A. Sine wave output 
25 c/s to S Mc /s in 2 bands, Square - 
wave output 50 c/s to 150 c/s in 
2 bands. Freq. accur. 2% 
2 e,s. Power supply 100'125/200' 
250 v. A.C. [75. Carriage 40/ -. 
DEVIATION TEST SET TF934. 
2.5 to 100 Mc /s. on Fundamentals. 
Can be extended to 503 Mc /s. on 
harmonics. A.C. mains operation, 
[55. Carriage 30/ -. 
FIELD TELEPHONES TYPE "F" 
Housed in portable wooden cases. 
Excellent for communication in- and 
out -doors for up to 10 miles. For 
pair including batteries and 1 /6th 
mile field cable on drum. 15'101-. 
Carriage 10' -. 
FIELD TELEPHONES TYPE "L" 
As above but in portable metal cases. 
Per pair including batteries and 

I /6th mile field cable on drum. 
L3!I5 / -. Carriage IO' -. 
FIELD 10 LINE MAGNETO 
TELEPHONE SWITCHBOARD 
(YA6733). Withstanding all climatic 
conditions. Price on application. 
HARNESS "A" & "B" control 
units, junction boxes. headphones, 
microphones. etc. 
SUB - MINIATURE "PENNY 
SIZE" METERS. lin. round, flush, 
ring nut mounted 500,:A FSD, cali- 
brated 0 -1 mA. 20/ -. P. & P. 3/ -. 

END OF RANGE ITEMS 
Offered at special low prices as only 
a few left, all are in fully tested 
guaranteed condition. 
VALVE VOLTMETER TS 428B/I. 
E 10/ 10, /-. 
WHEATSTONE BRIDGE. 
American made. Measures 0.001 -ohm 
to 10M ohms with internal galvano- 
meter. [27'10' -. 

CR ISO RECEIVER, 2 Mc /s -60 Mc's. 
with specially built PSU for mains. 
E49tI0f -. 
METERS. 4Iin. 4lin , 4in. long, 
mirror scale panel mounted, calibrat- 
ed 0 -I mA L55! -. P. & P. 3'. 
LABORATORY TYPE VOLT- 
METERS. 160 v. A.C. /D.C. 8ío 
mirror scale in wooden boxes. 
91in. Ellin. 3 }m with carrying 
handle, brand new, 321 -. P. & P. 3/ -. 
SPARES FOR A.R.88D, RE- 
CEIVERS. Ask for your needs 
from our huge selection. 
VARIOMETER for No. 19 sets. 
17'6. P. & P. 3f -. 
TELEPHONE HANDSETS. Stan- 
dard G.P.O. type; new 12/ -. P. & P. 
2/ -. 
INSET MICROPHONE for tele- 
phone handset, 2/6. P. & P. 2' -. 
LIGHTWEIGHT, LOW RESIST- 
ANCE, HEADPHONES. Type 
H.S. 33. Largely used by pilots. 
Brand new. 27;6. P. & P. 3/ -. 
MINIATURE METERS. General 
Electric I fin. round flush, , I; 
mounted: 

I mA. D.C. 22/6. 
25 mA. D.C. 20/ -. P. & P 

65 mA. D.C. IB' -. 3'- 
150 mA. D.C. IS!-. 

"S" METER FOR H.R O. RE- 
CEIVERS. Brand new, E2!10í -. 
Carriage paid U.K. CRYSTALS for 
H.R.O. in original National Union 
Housing. 25,' -. P. & P. 2' -. 
PRECISION VHF FREQUENCY 
METER TYPE 183. 20 -300 Mc!s with 
accuracy 0.03% and 303 -1,000 Mcfs 
with accuracy 0.3 %. Additional ban 
on harmonics 5.0-6.25 Mc /s with 
accuracy 2 10 -'. Incorporating 
calibrating quartz 100 kc /s - 5 
10 120.'220 v. A.C. mains. E85. 
Carriage O. 

FOR EXPORT ONLY 
53 TRANSMITTER made up to 
" as new " standard. All spares 
available. 
COLLINS TCS. Complete installa- 
tions and spare parts. 
FIELD TELEPHONE SETS TYPE 
"J" YA 7815. Portable. Ideal for 
tropical climates. 
R.C.A. TRANSMITTER TYPE ET 
4336. 2 -20 Mc /s., complete with 
M.O., Cryst. mult. and speech 
ampl. Fully tested and guaranteed. 
All spares available. 
BC 610 E TRANSMITTER. Com- 
plete with speech amplifier BC 614E. 
Aerial tuning unit BC 939A, exciter 
units, tank coils, etc. Fully tested and 
guaranteed. All spares available. 
No. 19 SETS. HP output increased 
to 25 watts. Complete installations 
supplied. 
RONTGENS HOUR MICRO - 
AMMETERS. FSD 100framp 
Sin Sin. lin width 

P. C. RADIO LTD. 
170 GOLDHAWK ROAD, W.12 SHEpherd's Bush 4946 
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VALVES 
v it 
1I.' - 
11:- 5 - 
11:1'.: .4 - 
.9111'12 36 
9RT1'1 8 - 
9TI'4 2 3 
9231 10 6 
11078 40 - 
I11.83 10 - 
1tT35 16:- 
10145 460i- 
ItT4:I 36:- 
l'c112 l'- 

Y103 L- 
1.531.) 
;matelot.' 

iro 120;- 
1'315 
r 1 glvl 501- 
'Y:1I 7 8 
)41 33 
177 3- 

86 
111",.. 6 - 
r1111 4- 
0:'12I 2 - 
rl.r2., 15- 
.1".1 3 - 

86 
rl:", 73 

I41178 - 
1114 26 
"1:11 8- 
930 1 - 

IIr 6 6 
1,11 3 6 
91'12 9 8 III 3,- 
10 '.; 6- hill 99 
Ií9'81 5 B 
11F90 7/6 
BPM:t 8/8 
IIFMII 7 9 
('53 12 6 

70 4- 
490 4- 

11 3- 
146 

11'1 4 6 

5 1 93 
6 3 

17h 63 
.NI 45 '\ 42 59 

1:1I:I 91 '1 69 
12 '\ "' 18 1 

, 59 28- \`"I 103 
-. 03 ::_1 116 J1J1u.:.I,i 
- I N 3 1.2 I 11 6 27 6 

. 5 4 II ..o 36 9g3 0. 0, 
- III» 4 - 85 - 

111 'I 4 - 11 21. 26 1)1191n,.1n9 
1-111 9 9 I I I .'.': 8- 100 - 

1'l'` 
t 7 6 2:.11115 - ,. 

l'` 7 9 111.11 4- 110 
411:1., ll - 111 02 9- V44' I" 56 
¿1112106 10144 22- ,1,110- 

1.3 '1181 5 9 KT63 4- V4I'_"' 8 -13 

86 10166 186 11\01 7 8- 
111'1.41) 6 9 KT07 45 
I3'L42 6 9 10T71 7 8 
1:1'1,8:3 11 - 10T76 7 

E1.96 9.3 KT+" 27- 
':F 130 316 I KT'/.6:1 7- 
33:r374 --' I.1:3 6- 

E33411 93 91111 5- 
EF41 103 311111 8- 
E1511 4 9 11111,1".10 - 

53 911.: 6- 
:19 69 431 8- 

89 S74 15- 
(l'4" 69 IY! 86 
<r''1 38 1112 69 

28 Ill:t 7- 
:IIL. 6 9 9 1'.1 8 - 
<l'1-:I 7 91 8- 
:l'141 6- 

8 
1/1:: I9 5- 

M- 'I 4- 
:I..n 15- UU 4"86 
12.2 39 103 
I,..1 11 - 44 10 3 
:1.:..1 5 - 9, 9 9 

18- 86 
.1.4 1^6 

1=1 
63 

:I.II 93 4 9'1 116 
33:1.1' 11 - '114t112 - 
1:1.:,0 8 - '41'40 7 
33:1.41 93 .11-`2 83 
E1.41 4 9 1141 9 3 

8 6 '1'l'4'. 8 6 

18 I r 1.,1, 916;9155 - 6.915 9/- 
18 6 u, 5 09LSW 71- 

: 8 ,-I e :...11.21 14 I19N4 g16 
46 91114 9 I 3 t, 1N19 4:- 
ß 91 III 9 .'r2'1 50 1, 8145 5e 

1,1 16 V1 8 V \\ 9 

304 17 3 6 :.y:,1: l' 6 
401 8 - 97,6 - :1ó4 5 9 I,9471; 15 

I0'- 5 3 9114 - :11 1 6 8 It Ult. 4 6 
99 914. 6- 1111 4 4 9 1 5 9 

:41 I tl - 5 r,991 8 

iti tt 1 6 . 1174C 5 1:117 5 
741 23 II.' . 1 9140 ':1111: 15 

i1I4 11 17 3 .,112.,29135 26 
I I l f 9 3 '/."",''I 12 - ., I1:'.,1 9140 .IIAI: 46 

r1141 6 9 0I197 126 
I.42 8 3 11:1 9 1,1iI', 53 

1 1,4:: 10 6 - II 7 .u'..1; 86 
11 106 11.111:1' 8 - l': 5 ')ni . 

61"23 19 
61bÚ7 8 1 

61'liC 4 
6F7 6, j 

841. 5 
61'I2 41 

61'13 51 I 

6F17 51 
BF:r2 3/ 
61':13 151 
6Ú60 9,6 
6He9:T 1.9 
611691 2/ - 

;.1199'910 
;.15 6, 
635(1 2: 
9,,191 3;6 
6JIiN 61 
6.17): 5: 

4,9. 3 
3/ \'" 3 
r19:: 26 

TRANSISTORS. ZENER DIODES, ETC. 
' 10 . Owl 98 11'r2.1 e6 41:51105- 

'!I 6 9516116 76 A1:12.; 6 11181.210 9 6 
i ii 70 4 '291307 -8 .91+127 6 41:91 311 

11113 5 
J101..4 22.6 
.1K109 15 

2 6 
I.9-I 2 

'7I 3 
5 

'931,3 
19/14 

10 .91'1:01 10 
4 .91'174 126 

10 K.11o13 15 
.11011.1 12 6 

n 9 "11 2 Ili 473 6 941u7 10. " 11. 22 6 11 8 .11:19 22 6 
u r2"0 2 6 48 ' 5 I.91' 121: 8 6 91"/. I I 17 1' I:51 00 .110:0:4 17 8 
Il94,2 36 311'413/ 3 94127 -6 .11'Z111 10 128 11:21A 12 6 
09'21n 7 8 
09211 96 

01x2 
3/1'13I 

S 91124 
76 91'176 

86 1892', 68 
-6 99124 66 

'1:.::II, M.4T190 7 9 
M:1T101 8,6 

092:'0n11,- 4,41e9 5 14117 86 99z11 126 1'118320 Mt'1'111211, 
II\/.21,1 01170 5 91-914 5 6 30: 91).110:3 9,8 

10 3/1421111 76 1r9 n. 88 91'IUI 30 11:833u 911''10410 
4,1%21121. 3/1.201 10 11'1'411 S ! 11'107 6 116 111'F10510 6 
II\/2111: 8 6 0020'2 126 91 9'21 6 :41:I1 136 'I:8::.10 It.9ó.-111-.9r 
09220; 9 6 4,14293 108 91'12'2 38 0 '9:c1 7.6 126 12 
Ú92904 t 00201 176 II \'!4 46 18925 4 4'5411 25 81'1:51 126 
119/213 86 ' 0`20:, 

3/342n1 
128 
17 6 

.911110 
11114.. 

16 , 

18 
189`27 6,8 
181'24 5 

1.1:1'112 6 - 

1.1t'l'0,:I 4 8 
5\'u:1 15 
'/. 11:16_ 

I\21 3 6 81.911 15 141,1 7 6 1:1:'1'105 8 6 
111'11; 15. 199111 5 .\Ió112 128 11/10 12 I;11'111 9 36.1 
40,1., 10 14111 4 11'102 18 11'/.1I 108 1.1:1'11:, 9 /'2\ t.0._ 

16..' r'3 12 6 141I1 46 9l'111 66 11/12 10 1;FTIIIi 88 
0l1 l5 19115 8 91 II., 6 9 7,1:1 6 I.1ó'l'472 8 /.1. I: , 

01.2:' 7 8 
8 

19:,4:, 
091144.4 

7 6 
20 

9I'11.: 
1I'I I4 

86 
10 

t921:. 20 
19'2I1I 15 

1.1:'1'4411 9 
4,3.\:,4 2 6 

5 , I 

/4I 
4,1`24 126 2\ 1II9u1 7 6 9r121 7 6 1'1171 17 8 1.3691 4 6 76 .' 

EI21I 2 8 4 l'47 10 6 ./../1.04-15 
I:1:.1.' 5 9 44l'4" I 9 6 57 8 
E 1.:1 i" 22 - 0 T`"2 10 3 1;19 17, 8 
33:91:.I 5- '1 l'96..12 6 11(1 1411.4 
1:9141, 8 - r340414 6 281- 
E9141 8- 1'131 10 9 8P61 el- 
1:91e1 73 4'1.42 8- 9T\298'10 
10V112 6 - 31'1.43 9,6 94/- 
}:8174 80 - 41.94 8,- St 21.19.110/ 
F.YSI 8- K'1,15 9 III 1 E1210¡- ': 7 3 14'll9i 913 11104 .20 
33:1'I 3 - '1,1230 701- 
E240 8 - 14.6 TI"22 6/- 
10241 7,3 0.311 9 9 TP25 6;- 
}:Pwl 6/9 P1.39 18.9 TTII 61- 
EMI 610 1'1.111 8,- TT13 36/- 
FN7150081- PIJ42 8,- 1T1131 461- 
1'W'4/600 P49:I 6.9 T140 401- 

10/- P1164 7,9 TZ0502 4/- 
11/37110 6716 PLINIO 15,6 TZUI IA/- 
011370K P%4 141- 1712/14 81- 

PC 25 12,6 1"14 

1'1,99 6 11.4 2 6 
l'Id1 88 11.16 6- 

I LI'6 
11.114 4 - 

I 1 9 86 ' 11121 38 
11.21 10,8 j 152111 5- 
I.141 7.8 1413 4- 
l'1'95 59 IN 4- 
9246 1,1K Ió1 5- 

190.- 18:1 4 6 
V'L863182 - I1'1 3 - 
VP23 26 2.93 5.- 
1 'P1:l:l 9 - 21121 5,- 
VR99 7,8 394 4,- 
V9195 30 3.119 936;- 

6;- 9141;) 56- 

l'1.94 8'3 

.19411 -, 8 
\41: 88 

5Va(1'T 8 8 
5939911111 

9; 
5244, 
69117 
0.91'7 
0 91:.7 
0.9(17 
1;.4116 
6.137 
1;.110 ór 

6.91:6 
6.4107 
6.4K9 

77 

9;8 
8'. 

11/6 
3/ - 
SI- 
6/ - 
61 - 

6/9 

6110%6 9 3 
61047.9 6.- 
613117 9'- 
1110119 6'- 
Ii10W0 7/- 
0691'7 9/- 
nG 3,'8 
1'511 2/6 

3fÜ.4:T 8;- 
6tr 4i- 
6¿911 61- 
ettl 80: 
612111; '- 
6CIAt BI- 
IviRY 13/9 
606 3!- 

MANY OTHERS IN STOCK /í31Hde Collude 
R..9 106.. clod Nprri.l Fd.v. U.K. P. l P. 01' 
lo 10 /- 1 /-: to LI 21- mer el 2/- in 2, over Ló1 

poet free. C.O.D. 4/- extra. 

0.1791 8 
61:',1.1' 8 
c1:7 6 
63,711 '2' 

241.; 5 
1iK41; 3 'ó1.:t17 
6K41.1' 73 ó\71.159 
6102.,u 24 .281:7 5 
61.51. 6 121'1 2 
6L10i9 86 3111 4 
6U01 8 9 497 17 3 
61.731 4 9 9y:. 5 
61.34 3, 91.2 15 
6N70 5 9 91:3 40 
6P25 19,6 ¡ 1016 15 
687 7, ' 9114 65 
314A7 20.11 35 
68.47a1' 6 201'4 22 
684-7 7 2.91,61;1' 86 

41.1; 
183'71;'1' 5 :,1:. 8 

- 5 6 .2.t/it, 9 3 
1,41.7 

t. _/.1 7 6 

61437 5 
69.174.T 8 6 
69.175 8 6 
.19K7 7 
\I ol S 8 
r.' \ 11:'1' 4 

1;81371 a' 8, 
6997 2, 
69611, 9.6 
696Ú'l' 7,6 
6\a91 8 
1X4 4, 

6\:Ia 6', 
6\5a'l' 6 
6161: 8 
63111,2 14,3 
G24 5; 
7117 
743 1 11 

741 6, 
7¿i 6' 
7999" 12:6 
7117 6,6 
7337 7 - 

717 51 
794 9,3 
7Z4 46 

9; 2, 
114.1 

o 1'14 18 6 
1E2 16, 
2 96 3;- 
'29'h: 5,3 
29'1.7 4,6 
2 9'1'719 1 

88 
7 59 
, 68 

29\: 83 
"117 96 
'111: 63 
0111', 5 9 
21111; 5 8 

a 
I 17 

3 
_'.I: 66 
0 4 . 4 1 ' 5 
2491 8 
.471i'l' 5 

4 
- :1 46 

1 7 a 

CoIoMoR, 
THE VALVE WITH A 

GUARANTEE 
9:6 934 

24197 6,- 955 
:0x'15 15 /8 986 
30(.17 14/6 957 
30114 16 /- 956.4 
3411'5 16 /- 1625 
3l3Ll 17/3 1621 
341331.12 19/6 2051 
2111,1.1:1 9/3 4043' 
3111'L14 161- 43133 
311L1s 17/3 5676 
3111.17 17/8 6679 
:161'12 14/9 5696 
:101'19 16/- 5704 
30PL1 161- 97" :IIIPLI41814 6057 

.91101 K 6010 5 8 
el- 6064 

:35L60T 71- 8065 8 
:35T 17/6 6080 22 
:36W4 61- 6146 28 
3323 11/3 6013.4 25 
3324131 7/6 8020 15 
352511T Si- 9001 3 
37 41- 9002 4 6 
38 4/- 900:4 e 
42 51- 9901 2 6 
5011tM031/f 91,01. 2 8 
501.614T 616 C.B. Tubes 
57 6/- }:45114 It I1, 

39 6/- 70 
59 6/- 09.1 75 
75 6/6 9C8117 32 6 

76 6/- 
6/6 
61- 
5/6 

41 9/- 
43 101- 
44 6/- 8 

46 
26 
2 

4 

6 
46 
5 

35 
20 
10 
10 

e 
9 

10 

.407.4 5/6 
1st 261 

3:,7.9 
369.99 30,'- 
393.4 27/6 
446 8/- 
7113 9 

711.111 

717.8 
4'13 

9114 

813 
415 

1.11 

431111 

4:12.9 
Ola 

101 - 
601 - 
ái- 

22'6 
8/- 

751- 
36/ - 

60/- 
41- 

46'_ 
5/- 

16/- 
10'- 

YCRI:3.'1 
30 

VC1151750 
VCR:, I It 

55 
1(11,171 

60 
310(11 40 
2PP7 25 
alp I 30 
663) 80 
511'7 267 
Photo Tubes 
Ce b, 12 8 

11.119 82 6 
60974 350 
Special Vivs. 
Á1T6 LS 
1313. 816 
'C116:1 70 

23:111 120 
1:301 14 
hit .1970 
11121 23 
2.122 £2 10 
V. 1.417 170 - 

331132 1 

137 10 - 
714 91' £4 
723 9 £6 

RADIO FREQ. THERMO- COUPLE METER 
350 mA. 2in. round plug -in 14'6 
I amp. 21ín. round prof. 17;6 
I amp. 2f in. sq. panel 22/6 
5 amp. 2in. round panel 17/6 

P. & P. 3/- each 
O.C. MOVING COIL METERS 
5010A. tin. round prof. 25 
200(1A. tin. round panel. sealed calibro-30 22.6 
750 -0-750 3/A. 2in. round plug -in 20/- 
I mA. 21in. round clip fix, metal clad 27/6 
I mA. 21in. round panel 30/- 
I mA. In. round panel sealed 27/6 
5 mA, 2in. round clip -fix panel or proj. , , .. 20 /- 
5-0-5 mA. 11in. round panel 176 
10 -0 -10 mA.21in. round panel 176 
0 -30 mA. 21in. round panel 17 6 

10 mA. 21ín. sq. panel 25'- 
2.5 mA. 21ín. sq. panel 25/- 
50 mA. 21in. sq. panel 25/- 
75 mA. 21in. plug in 14'- 
100 mA. l }in. proj. 17 6 

100 mA. !fin. round panel 17,6 
100 mA. 2lin.round panel 19/- 
100 mA. 3l in. round panel 25/- 
2 amp. 21in. round panel 22/6 
5 -0-5 amp. 21in, round panel 25/- 
8 amp. 21in. round panel 25/- 
25 amp. 31in. round proj. 27/6 
50 amp. 21in. round panel 27/6 
20 VDC 2in. square panel 19/- 
150 VDC 4in. round panel 25/- 
1.5 KV with res. 2in. round panel 27/6 
0 -1500 v. 21in. electst. plug in, round panel 30/- 
MOVING IRON METERS 
15 VAC 2)in. round panel 27'6 
500 VAC 2 }in round clip fix 25 

P. C. RADIO LTD. 
170, GOLDHAWK RD., W.12 

0I -743 4946 

ALL TEST &COMMUNICATION EQUIP- 
MENT has been thoroughly prepared in our 
Laboratories by fully qualified Electronic 
Engineers. 

BOONTON STANDARD SIGNAL GENE- 
RATOR MODEL B0. Frequency 2 -40C Mc /s. in 
6 ranges. AM., 400 and 1,000 c /s. and external 
modulation. Provision for pulse modulation. 
Piston type attenuator 0.11, -100 mV. Separate 
meter for modulation level and carrier level. 
Precision flywheel tuning. 117 v. A.C. input. 
With instruction manual, [95. Carriage 30/ -. 

MARCONI SIGNAL GENERATOR TYPE 
TF I44G. 85 kc /s. -25 Nods. Excellent laboratory 
tested condition, with all necessary accessories 
with instruction manual, [45. P. & P. 15/, 
UHF FREQUENCY METERS TS 175/1. 85- 
1,000 me /s. Accuracy 0.05% other details and appear- 
price as BC 221, together with power pack for 230 v. 
mains. 195. P. & P. 20 / -. 

COMPLETE V.F.O. UNIT from 7E53. Freq. 
range in 4 switched bands from 1.2 -17,5 Mc /s. Two 
V.T. 50ís as oscillator and buffer, 807 as driver, 
two 5130s as voltage stabilizers. Output sufficient 
to drive two 813s in parallel. Slow motion drive 
directly calibrated in Mc /s. Provision for crystal 
control. metering of buffer and driver stage. Power 
requirements 400 v- and 6.3 v. D.C. Can also 
be used as low power transmitter. In excellent 
condition with valves and circuit diagram. £5/19/6. 
P. & P. 15, -- 

29/41 FT. AERIALS each consisting of ten 3ft., 
¡in, dia. tubular screw -in sections. I Ift. (6- section) 
whip aerial with adaptor to fit the lin. rod, insulated 
base, stay plate and stay assemblies, pegs. reamer, 
hammer. etc. Absolutely brand new and complete 
ready to erect, in canvas bag, £31916. P. & P. 10/6. 

SIGNAL GENERATOR TYPE TS 418. Signal 
frequency 400 -1.000 Mc /s. direct calibration. 
Pulse rate 40 -400 c (XI or X10). pulse delay 
variable. less than 311sec. to more than 30014sec. 
Pulse width variable less than I,,sec. to more than 
I011sec. Polarity- internal or external sources. 
positive or negative pulses, AM & CW. Output 
attenuator 0.21<V to 200mV continuously variable. 
In fully tested condition, LISO. Carriage p4id. 

UHF OSCILLATOR TF 9241I TOGETHER 
WITH P.S.U. TM 4230. 2,100 -3,750 me /s. (14,28- 
8.00 elms.) Klystron Oscillator with automatic track -. 
ing. Output power 10 -50 mw Reflector modulation 
can be applied. E210, carriage paid. 
MULLARD VALVE TESTER TYPE CTA 20. 
Complete with charts (CT 80/3:3), £35. Carriage 30/- 

All overseas eng unmes & orders please address to 

C O L O M O R (ELECTRONICS% 
LTD. 

170 Goldhawk Rd., London, W.12 
Tel. (01) 743 0899 

Open 9- 12.30, 1.30 -5.30 p.m. except Thursday 9 -1 p.m. P ERSONAL C A L L E R S WELCOME 
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AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 
Hs.) cast construction. Latest high efficiency ceramic magnete. 
Tnate,l cone surround giving low fundamental resonance. "D" 
Indnat+ Tweeter Cene providing extended frequency range. 
lope I,.m. 3 id 15 ohms. Reeponar 40. 18.000 c.p.s. Highly rennin 
noi,Iwl o1 1 1- apatite of outstanding ling r, cults. Exceptional value 
HP510 5m. 8 watt £2 9 9 HF120D l21n. 15 watt £3 19 9 
HF800D 81n. 8 watt £2 19 9 HF126 12in. 15 watt £4 9 9 11F811D 8m. 10 watt £4 19 9 HF328D 12ín. 15wa11 £5 5 0 HF101D 1011,15watt £5 19 9 
1F120 12ín. 15 watt £3 9 9 HF127D 121n. 30watt £9 9 0 

RECORD PLAYING UNITS " ,t° . ;° I LINEAR 
Ready for plugging its b1 .1mplillor or Tape Recorder. 

Rpo UrmwtlnR kit tlartaed BI'25 with heavy cast turntable 
and fitted t,ld,lring C890 high compllanee ceramic 

Stereo /Mono cartridge with diamond stylus. plinth gun Gns. and cover. Normally appr. £E8. Carr. 15/- ONLY 

RP3As above but with (loldring Lenoo old/S Trana- 
tsiption unit and C890 Cartridge. I 

Nonrutly over £33. Carr. 15/ -. ONLY 27 Gns. 
RP3M with Pickering Magnetic Cart- 

3`1 Gns. 
AUDIOTRINE PLINTHS 
for Record Playing unite. Teak 
iinbh. cut for Garrard. L000, 2.000, 
3.000 ATO Mk. 2 AT60, BP25 or 
Goldring GLOB. Available with clear 
Peeper cover se illustrated. 

66! £5119111 Ionlplete. Carr. 8 /6. Or 
slightly deeper type out for TA12 but 

saltable for Super 15 and 30. Carriage 8/6. £8919/11 Inc. cover. 
Peeper rover odd rrpandely at 3 Gne. Limited number dam 
aged but repaired by manufacturer. 39/9 to clear. 

LINEAR TAPE PRE -AMPLIFIER Type LP/ I 
Switched Equalisation. Poertlooe for Recording at ljln.. 

1ì 31in., 71in. per sec. and Playback. M84 Rewording Level 
Indicator. Designed prlruarUy as the link between a M:egm:.v x 
Tape Deck and Ht -F'i amplifier suitable post 10! Gns. Terms Tape Decks. Ten available. 2 

HIGH FIDELITY LOUDSPEAKER UNITS cabmets 
of latest styling Satin Teak or Walnut, atroostically lined 'end 
ported where appropriate). Credit Terms available on all units. 

DORSET Bite 16 x 11 x 91a. ]Impur.. 
45- 18,000 e.p.a. Bating 8-10 watt -. 

Fi11.l .8 liotrtut HFBIOD speaker, 3 or 15 lues 
STANTON H Sire 18 x ll x loin. £6.19.9 
Hating 10 watts. Incorporating Audiotrirlr 
111'815D Speaker. Handsome Scandinavian design ea et. 
Raponee 30. 20.000 c.p.s. Impedance 3 or 15 ohms. Gives 
smooth realistic sound output. 15 Gns. 
DORCHESTER Size 24 e L5 x lain. rot,,I 

At tiotelneIf FtOIDSpeaker. Rating 15 watts. 1.19,1- 122 Gns. ance 3 or 15 ohms. Frequency response 30- 200401 . 
GLOUCESTER Siff 25 x 16 x loin. 12in. Hugh 1111v. 12.000 Iì1 
.speaker. Clean -over unit and Tweeter. Rating In watt -. smooth .,ah rrqun. -, 
40- 20,0011 c.v.a Inipcdams IS ohms. Outstanding tale:,. 

SOLID 
STATE 

HI -FI 
AMPLIFIERS 

IN STOCK 

SENSATIONAL VALUE IN HIGH FIDELITY STEREO SYSTEMS 

Extremely attractive cabinets finished Satin 
Teak Veneer. Tinted Pintoes "hinged" Ind 

Special Inclusive Price 69 Gns. Corr. 

l'onaisting of (l) Garrard Ofk. II -I 
4 -speed Turntable with Piek -rep. tl.s. 1 

Turntable, HYDRAU1.11' 
LOWERING devise arel 
many other features. Fittr.' 
CS 90 P.C. Cartridge. 
Ready wired on Plinth 

(baseboard). Fitted plugs for Instant e 

(2) SUPER 30 AMPLIFIER fully wired and 
fitted In cabinet above. 
(3) PAIR OF STANTON II LOUDSPEAKER 
UNITS. Performance comparable with equip 
ment at twice the coat and saving appr. £16 
on above unite. Tears, Depoelt £18'10 - Burl 
12 monthly payments £5. Total £78 10 - Send B.A.E. for leaflet. 
HI -FI LOUDSPEAKER ENCLOSURES 
AU typal of pleasing modern design. acoustically 
lined and ported and beautifully finished in 
light Teak or Walnut veneer. Credit over £8. 
1E8. rise 20 x 11 x Kin. t tier pleasing m -nli, 

with any Bin. 
speaker. 4 Gns. RI -Fi 

SES. For optimum 1..rL,r- 
with any Hi-Ft till. 

.Fs 

speaker. Size 22 5 Gns. 15 z Din. 
5210. For loin. H1 -i Mie ak. r. ' - Size 24 x 15 x 10in. 6 Gns. 

SE12. F 'or outandirlg performance í'h au 
lu1 . 111.13 speaker. t'ut for tweeter. 7 Gns. St, -J IG. India. Darr. Ir -. 

VERDIK High Fidelity Amplifiers 
Millard 510 c nit. Separate Ph- :\1i, 
Pn :up. 1.í`t18 Gns. 1.1:,111,.,1 12G ns. 10111114 al ily fl,,..t ,. ,; e 

12' Gns. 
2 

ALL LEADING MAKES HI -FI EQUIP- 
MENT AND FURNITURE IN STOCK 

TA6 6 WATT HIGH FIDELITY 
SOLID STATE AMPLIFIER 
Employing latest type Transistors. 200 -250v. 
A.C. mains operated. 
Fn- quency Rev.: pie 311129000 ape. -Mill 

0 ®0,. 
Harmon), - Iin.r.,rti., 0.3°° at 1.000 apes. In pox to liase and Treble 
"lift'' and "cut " ruted.. 3 input noiketn for Mike, (:rare, Radio or 
Tape, Input Selector Switch. Output for 3.15 ohm +(wakres. 31as. Semi. 
tklty 6mV. Fullyeti lu..d nnau.ellerl ease, 91 r 2; o 51in. .Ulractke 
brushed silver linbh facia plate 101 e 31in. and matching knots. Conn 
plate kit of parts with lull wiring diagrams and lmina't Mtin. 6 Gns. Or factory hrllt with a menthe guarantee £7'19:11. tare. 7'0 

AUDIOTRINE HI-FI 

R- SC -13 WATT 
HI-F1 STEREO 

SYSTEM 

, 

IOAI 
t:5 a 2 

lh, I airard .I .., 

\II, II I Ia I 1 

, I I w111 . 

1. _ I .. " , I, 

.,,,,, 44Gns. 
£5 3 2 .,: £51 11 

R -SC TAl2 13 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED. SOLID STATE COSSTRUCTION. HIGH FIDELITY. OUTPUT OF 6.5 WATTS PER CHANNEL. 1' -,,. , e.1 I.1,1,nu1 p, 11',,,:11,11. with any crystal or ceramic Gram P.U. 
cartridge, Isaak,, Tuner, Tate Recorder, _ - 

Mike,'' rte. * 3 e/sperm. witched -s 
input outil.. on each channel. *Separ- 
ate Itar and Treble control+. *:slide + c Switch for mono *Speaker 7 r 6 l i e 
Output 3.15 Mom. 

ne. 

*For 20u:250v. --- -" 
A.('. snail+. I. *Fr. 11111 Illy Ill sp 1111 .. n 
.rII 2,..nr0 ...l,.. - 2,114. *llarl.l nie 
Di.t,rt on 0.3 -, at 1 nun r,p.s. Ili, mal Ni.', - 70,111 *Sen+itivitiee (I) :l1.n11t (21 Iti ,,\' ,ill 1110111\' 141 2m\'! *111111.1 , Id..n..1 +1. r finish faro 

I k, , be. omplete kit of part+ with full w r Ito lane. ;001 instruction.. 
11 Ens. . 

19.. Factory bunt will 1211month,: g,arml 14 GNS 
I0,6. Or Urymsil C! 15 i month', payments 31 - (Total at .rr'real. fini -le 1 eal.net a- 11111, rate,' at, 13 C. Ora. 

r, 

Or lire, ., ,. I n, St. ,. x, -1.1c 88 8. 

GI RSC. HIGH FIDELITY SPEAKER SYSTEMS 
Con- idin. of i,aolie l 1211,. 12.1100 low. 1:, ,4u 1 _11 ,1,,.,1,11 
speak,. et+a1rr milt and Tweeter. Smooth 11. 1 
extended Ircossiey range surprising realdt, p.,.1,1,- . 'iota. IIIarielarl 10 walla ratings Or Senior 16 watt Gns. n. AudMtriti, HP 126 speaker. 6 One. Can. íìi0. 

FR3 3 SPEAKER SYSTEM Inc. AndMtrine HP in. 
B. .14 unit. .. -tin. lo wets 111111- rae,ge speaker HF 510M, High Flers 4Mn. Tweeter. 
Prose -over units for mid- and high frrqueucirs and circuit. /lima rl e suilab 
cabinet will provide quality comparable with very expensive unite. Ratio_ 
15 watts. Impedam e- IS ohm.. 9 Gns. t'arr. 7 

TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST 9..11 e , 

CAN BE ASSEMBLED IN AN HOUR 
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS 2 Gns. 6' Im'rpralimg the lab .t SL.m,av,c 'laprdrrk. 11a Vn:1r, T,.1 01h, hit. r w,1h 
+wnrlmd rqu:J,.:11on for r:u L ,1 3 rg-.J High Ilex 1' II :,,..1k. 1, , 1pty 7:,,,,. 
Sp, I. a Ite, I 1 Ih -,..t Vual,ty 1'.tg- and Iu.n,l-.,m l'rtal,l, l'.1,,,,, t ..I Its,...[ -1.111,g 
tini-ln+l 'lurk ir,- I,.:dieer, I,rth..u,. I I . 17 +,i1,. n,l , rt. I'nn 1,:1...1 -. p;11:11 11 
w1111 t0a1 :u.1.1, £34. ' £3a. p,111. ,: ,, ,,,,:,11. , . 1I . ,, . I, _ Deposit 
4 cns. : . , , I 11 ,..,, r.. ,,, 59 s i.,,. 29' ens. "i r,:, ,.")t'.' s\rm,. ,. 

RSC. TFM 1 TRANSISTORISED VHF /FM RADIO TUNER 
oh detailed 

dlagrans and 'nstn11- 

Or 
122 Gns. ltlre. 111/ - 

Or factory hupt 
151 Ors. Or In Teak 
finished cabinet rim 

-'0"." *Ilia- sensitivity. *200 -250v. A.C. Mains operation. 
*Sharp A.M. Relecltoa. *Drift free reception. *Out- 
put ample for any amplifier appros. 500 m.v.. *Simple 
alignment instructions. *Output available for feeding 
tuning meter. *Output for feeding Stereo Multiplexer. 
*Tuner head using Silicon Planar Transistors. *De- 

illustrated 19 918. signed for standard 80 ohm co -aril input. Vwuall) Tenus: Deposit £5 malel ing our Super 15 ;sol S0 amplitlen, and / the rame high dam, land of performance and r,b- and 9 monthly gay- abüty. 7'h, per -wind told. had laeflitatr' speed and simplicity of construction. i rintrd seats 39/- reni Only lint grade component.: p mr ,nard. 1 finality ndI at hall Il,e rat rd comparable Total £2211' -. unit +. Stereo version o vuilabtr. All parts 19! Ors. Assembled 25' - -Gns. In cabinet 29 One. Car. Io 

e eS.C. SuPIER /SWF/ AfPL/F/ER 
FULLY TRANSISTORISE.) - .I 
OUTPUT 10 WATTS H.M.S. I.. .. 

15 WATTS ß.M.5. na,. .': -4 .d,.,,. 
LATEST MULLARD TRANSISTORS. .1 DIR...11. I I - 

(X'1277., IO'.017. 0114. 1)1'44. 111n I%. 01'44. .11 1,.. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.a.A. and r.1 .1 I 
t l,ur oteriaic, lee Gram and Taie Heads. 
FULL TAPE MONITORING FACILITIES 
SENSITIVITIES: Magnetic V.1'. 4 tiV. l'ry.tul ,n t.nar or l'. I . ril tie\ ttirnq,houe . : , , , t et'. Tape Head 2.5 111í'. I :a11. t ,1s ,e (''ramie I' I 
FREQUENCY RESPONSE: ..2.114 2111290110 eds.. 
TREBLE CONTROL: , 15411 to -14.111 at l0 K. NEO. FEEDBACK: 
BASS CONTROL: 1 12d111 to -151111 at 50 cr.. HUM LEVEL: -75.11 
HARMONIC DISTORTION at 10 watts ItSI.S. 1,1,110 ,.p.a. 0.23 °r. Ca 

'Mnplele Kit of parts alth lull eon.trurtlonal detail. and point 11 to point wiring diagrams. Supplied fotory I',iilt 15!. Gas. 2 l'in. 12/l). Tern..- Deposit 491 - and 0 ,, ordhl\ pat men. 35; - (Total lit titled in beautiful walnut or Teak r . 1 ,I cabinet as Illustrated 4 Gns 
ALL COMPONENTS. ETC. ARE OF A HIGH STANDARD AND SUPPLIE 

SOLID 

STATE 

CIRCUITRY 

R.S.C. SuAER30STEIRMOPl/FíER 
THESE UNITS ARE EMINENTLY SUIT- 
ABLE FOR USE WITH ANY MAKE OF 
PICK -UP OR MICROPHONE (Crystal, 
Ceramic, Magnetic, Dynamic or Ribbon) 
CURRENTLY AVAILABLE - SPECIFICA- 
TIONS COMPARABLE WITH UNITS AT 
ALMOST TWICE THE COST 

1 I111,1\'. 

52,1B. 

re. I?í6. 

Gns. 
18 4 -I. 

D BY LEADING BRITISH 

- 
--!) -f) 

s1 V 

a` r. 

I:Ii- 
. 

BRADFORD IO North Parade (Half -day Wed.) Tel. 25349 

BRISTOL 14 Lower Castle St. (Half -day Wed.) Tel. 22904 

BIRMINGHAM30 31 Gt. Western Arcadeopp. Snow Hill Statio, 
021- 236 -1279. No half -day 

DERBY 26 Osmaston Rd., The Spot (Half -day Wed.) Tel. 41361 

DARLINGTON 13 Post House Wynd (Half -day Wed). 
Tel. 68043 

EDINBURGH 133 
57 

L66 eith Street (Half -day Wed.) Tel. Wavcrley 

GLASGOW 326 Argyle St. (No half -day) Tel. CITy 4158 
403 Sauchiehall St. Opp. Locarno) Tel. 332 -1572 

HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 

MANUFACTURERS. 

R SC 
HI -FI CENTRES LTD. 

A DUAL CilAa.,El. 1Limitla or l'uO. SUPER 16. I 

won Print. , t it, I -, u1.. b.ro :,.,1 Pots. Matched I "'c- lement,. CROSS TALK: -520111 at 1,000 e.p.r. 
CONTROLS: 5 prw.tlon Input Selector, Bars Contad. Treble Control. Volume I'ontrol, Balance Control, Stereo /Muno Switch. Tape Monitor Switeh. Mains Switch. 
INPUT SOCKETS (Matcher) Pairs). 111 Magnetic P.V. (Si Ceramic or Crystal l'.U. (3) Radio /Aux. 14) Tupe Ilemillia'rophime Operar loe of the Input ekd.rt,r Switch anoures appropriate equalisation, Rigid 18 s.w.g, Chasslo. Size approx. 12ín. x:tin. r Min. Neon Panel In. dirator. Attractive Facia Plate and Spun Silver Matching Knots. Alm..,. facilities. Prompt for Ganging and Balance Control. apply also to 5010e I:.. SUPERB SOUND OUTPUT CAN BE OBTAINED BY USING THESE UNITS WITH FIRST RATE ANCILLARY EQUIPMENT. All requires parts. point to point u infini diagrams and detailed instructions. 

19 Gns. Care. 151 -. Need S.A.F.. foe leaflet. 
Unit factory built with 12 months full guarantee 261 Gns. or .1.I,. -,I 83 9 a d 9 monthly pa}'uu9.la 5813 (Total £301171 -i. Fitted tabtnet as Soper 15 
30 Gns. Carr. 15, - or Depn.,t FA115 /8 and 9 monthly payments B7 /- (Total 
£34118/8). 

MAIL ORDERS TO: 102 
Henconner Lane, Bramley, 
Leeds 13. No C.O.D.underLI. 
Terms C.W.O. or C.O.D. Pos- 
tage 4;6 extra under L2, 519 ex- 
tra under L5. Trade supplied. 
S.A.E. with enquiries please. 

HI -FI CATALOGUE 4 6 
Open all day Sats. except High 

Holborn branch. 

32 High Street (Half -day Thun.) Tel. 56420 LEICESTER 
5 -7 County (Mecca) Arcade Briggate (No half- day)Te1.28252LEEDS 
73 Dale St. (No half -day) Tel. CENtral 3573 LIVERPOOL 
238 Edgware Rd., W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 96 High Holborn, WC 1 Tel. HOL 9874 (Half -day Sat.) 
60A -60B Oldham St. (No half -day) Tel. CEN2778 tral MANCHESTER 
106 Newport Rd (Half-day Wed) Te1.47096 MIDDLESBROUGH 
41 Blackett St. Opp. Fenwicks Store NEWCASTLE UPON 

(Half -day Wed.) Tel. 21469 TYNE 
13 Exchange Street, Castle Market Bldgs. SHEFFIELD (Half -day Thursday) Tel. 20716 

www.americanradiohistory.com
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JANUARY, 1968 WIRELESS WORLD 

R.S.C. STEREO TEN HIGH GLASGOW - LONDON 
QUALITY AMPLIFIER 

J'I IL 111.J.1 or, .411 .1, I 

101 I LI1 I J't 1Ji10/.1, all r 

raw., ¡,..,.1. J1 11.1., 011.1 Tr, 41, 

ortIro14. \ al, o op 1.1 EL, 
Fr 2.3 m pcakeis 

complete kit, with full wiring digran and instruction.. Carr. 10/-. E8.I5 0 EZsl. oh .. 
or opplicil factory assembled with 12 months. for 1.1. KIM. Terms: 
new 36 - abd 9 no blo po,....,04 25 5(T4:11 214 4 91 1%in. 11 o; 

LOUDSPEAKER CORNER CONSOLE CABINETS. ,o, .1. -4 r 
1 

5 Gns. 

BASS REFLEX CABINETS FITTED HI-FI 8in. LOUDSPEAKER 

ns. r. 

New branches open. See opposite page 

R.S.C. COLUMN SPEAKERS 
C.n..n.t1 in Inn-tt,nt. In SI, V)Ialt 
1.1,41 for ,,call-I4 and 
Addrepot. 13 ,ohni matching. 
Type C48. 2540 WATTS. Fitt, -I 

four Sin, high this 7 watt veal,. 
Overall afar approx. 42 10 511, 

or Ileprrdt 44l nod 2 15 I, .1840111y payment., 34 9. .ns. 
(Total 218 161 Carr. lo 
Type C412. 40 WATTS. Fitted fool 
121o. 12,00 II,- III watt 410-ak. 

50 
roll .. 0,, 17. appr,. 

14 9111.(arr.151..22 Gns. 
Ot p....11 23 13. 1..1 9 1,,Ittl.1, 

50 - )T.1).1 £26 3 

12in. HIGH QUALITY 
R.S.C.STEREO 20 HIGH FIDELITYAMPLIFIER L'SPEAKERSh 
PROVIDING 10 14 WATT ULTRA LINEAR PUSH- 
PULL OUTPUT ON EACH CHANNEL. ',FIT 1111.1: 
14/1: 5111.)" 1.111., II 111111 012 
7 %al, 1,1 3 21. 1-31,1 .4,, 1.1.-1. Frequency 
Response: 2,111 Hum Level: 

Sennitivity: 21, Har- 
monic Dutortion: arh ,Ittoti. It o *Four- 
position tone compensation and Input Selector 
Switch. *Stereo Mono switch. *Neon panel ind, 
cator. *Hdsome Perspex Frontplate. *Separate c n,if. 9. 011 111,1 4 Gns. Bass and treble controls. tt,ttt,t1 tt.tr.-1. r.,,, 
1114,11oplalo, 0 II, I.,, r. 12 

oho, .1.1.1.- 

£3 D i I ',I,: 143 2 r 1 )1 £22 8 61. si 'Id 8 I, " ff. 

10 Watt Model. 12,00111 _ 

lint, 3 or 15 ohm.. 5 Gns. 
20 Watt Model. 15 ohm. Si, 
1SX lb %Min. Cato. 12.000 lines 

Terms available 8 Gns. 
vo".1., 1 19(- extra. - 

30 Watt Model. It. end 10 gns. 

,..1.1 , Iran. 1 new, gooralltee,I. Terol. 
I2in. 20 WATT DUAL CONE £5.1 1.9 

car, 6 9 

12in. 30 WATT DUAL CONE £6.19.9 
R.S.C. A10 HIGH FIDELITY VLWirr'' ISm. 4 
30 WATT AMPLIFIER 12 Gns. 

111,1, o too .., 19 :.I. 11. 11 1,,o. 

11 1 , .7. 1,111'.1':1:1, MIFIREM I11, 

1111 

.,111 ...-..44.5.1, 

11.0, 13 I .1, 1- at o 11 az I 1..00,1- -111, II 

12 mill., olt.. 11,0 may kind of Microphone or Pick-up Is suitable. I .1 i 

Clubs. Schools. Theatres, Dance Halls r Outdoor Functions. P . noii,, l, Elee- 
tronte Orson. Guitar. String Bass. tit, . 9. , I, I 

li 
61,1111..110 " .o. 1. li x.. ,no 

.all 111,1111, 1 ,1'.: 1 
stk. 

1 

I Il Gns tIJ I. 1,11 fill 1t to-p, 

1 

11,1 ,11/11J, 111. r.01, I JI ./ 12 o. 

tor,- Idoll 4% all ot p _ . 1.-I 15 one. 
Terms: Deposit 48 33,7 E17 10 3,- 
3.) r ..o. for 25 a 1.1 1, 01.1 

R.S.C. All HIGH FIDELITY 
12-14 WATT AMPLIFIER 
PUSH-PULL ULTRA LINEAR OUTPUT BUILT- 

TONE CONTROL PRE-AMP. )..,...) 
with conlrol. 111,... 1 

mike and grain, -le,. rte. 111,11 .,1,ill,11). 
Vol Ven ECes.3( Beemn, tiLS4. 1304. EZial. High 

I uality ...tttionalty W0111111 manta trangformer and 
yttnaIl rontIenw, of currrtit inaintfartore. IN DI VIDC.0L (VNTROLS FOR 

B.tSat 0771) TREBLE. Frequency mown.. -1-.3111 30.-20.000 et, Mg negative feed 
hack loops. Hum level -- Mkt B. SENSITIVITY 23 millholtq. suitable for Crystal or 
teran, 1'.1%, all typis t0mitiarable with the very best designs. For 
Muskat bstunnants Inch no String BM, Eketresdo Guitars. etc. Rasierve Pow, 
300 v. 30 lia5. and 11.3 1.5 a. for Radio 'l'aaer or Tape Pre-Amp. Size approx. 12 X J 
... 701. For A.C.111111/1.12011.250 v 50 e.p.x. Ontput for :land 13 ohm speaker+. C0111. 

plebe MI. itedroulion, and con.pro.henrh, Miring oliograto4. L8 15 0 ea" nor factory built with 12 no 401, go:w.f., £11 15 la,. 12 0. 11111. 

B. %. E. I, I, . TERMS: Deposit 36 8 awl ' Iwo, to, pa, I". 0- of 25 9 ,Tobil 
£13 8 31. 3)..», .J'. 1 :1"111:114. II 25.- NI,. 

R.S.C. ANT TRANSISTORISED VERSION k, 9 

TWO-WAY TELEPHONE AMPLIFIERS only £3.19.9 
1.1% bar ttitt t:tt 0. 1,1,11 :111,1 l.., k,iIli 1..- it LAT.+. 

R.S.C. 4 watt GRAM AMPLIFIER KIT 
JJ 01, t- I ,1:11, 1 

S9/11 

FANE I8in. 100 WATT SPEAKER 

f, remendou4 power 
It.ttrIling. Peak 2.01 mat t 

GNS. 
I . ttattt.,1'.: 

3 11. 
TRANSISTOR SALE",",,, W71. ob;2 Ill In 

,,,, 7 9. 1,- I I 

8 
2,1; 41,3.01'43. 

IO t. 

FM DIAL & DRIVE ASSEMBLIES 13/9 
1d, ',Md. Welded 0-100 with e4eutcheon 

T.V. ELECTROLYTICS 200 Inftl.,lso -14004.1. 
low NO odd. 1101-11,0 natl. :1511v. 100-200410-23 

30, doe. mined. Mail dInter 01110. 

STAAR 9v. GRAM TURNTABLES 
3 2..p....1. 3.1 and .15 rp4n. with pirkop. 

HEAVY DUTY SELENIUM RECTIFIERS 
Only 19 9 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primarics 200-250v. Soc s. Screened. 
MIDGET CLAMPED TYPE 2, 2, 2lin. 
250,, 0.31 21 14 11 
750.0-250v.. n0mA,11.31-. 2a. 15 11 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0.230v. uMIlIA.. /43, 2a, 0-5.0.3v, 2o, 19 9 
250-0.250v. 1110tn A, 11.3v. la, 11-5-.1. 33 33 9 
300-0.3011v. 100,0A, 113v. da, 11..",;.:.. 3.s 339 
100.0.3110,. 1301n 5,143v. 4a. ed., 0.3,. la 

hmr Bullard 510 Amplifier 
3.9041.330v. 100.115.0.31'. 4a, 0-541.3, :4. 
350-11.3511v. I t, 6.40. la, 0.540.3, 341. 

42541-4254. 141/11111t, 6.31-. la, e t.. 3a. 
425.0.4230. 20010 5, 6.3v. da. 11.3v. la. 15v. 3,4 
450.0.430v. 250,11 t, /43, do. c.t.. Sv. 3a 
TOP SHROUDED DROP-THROUGH TYPE 
230.11.250v. 701.1%, 11.30. ln. 0.5.9 :1, 1.1. 
2311-11-230,. 1011111 5, 0..0.. 3.5a 
1'50.0.250, 10011.%, 3,. 2a. .543, 

3, 
la. 

. INTEREST . 2a, 11Ii. 2a. 

CHARGES 
REFUNDED 

SELENIUM RECTIFIERS F.W. (Bridged) roon1114. 
4, 1 5, 

In 6 12 ,, 11.1. 4,111111. 11.1, i. lOil,iii 10 3 71. 1., 6(11. 

L.' 

9 9. I.) 12 9. ..». 15 9. 1).... 25 9. ..»). ..). 35.9. 3 01 th.- 

POWER PACK KIT ,ott. ,rooforlo. r NU lol It. el slio r. 

22 
ro 1,1, 3911, /II 
R.S.C. BATTERY, MAINS CONVERSION UNITS 

r,0)-1:01. St, all-dry loot,. r4 It0000tor 141, 41 2to 
app4o, 11,onpleb-ly halt...lies ',applying 1.5 mid 
It here A.C. Inahnt 200/230 t, ho e'4 0111100e 14it 

ill, dlogrool 47,9 er ready doe u... 59 11. 

R.S.C. 6/12v CAR BATTERY CHARGER KITS 
For 2011,2a0 v. %.1'. ,t 11.11, ttt .5Ieetut 
tottool, t kit moll h.., 1.1 _i,,I 

4 amp 49/9. 6 amp Heavy Duty 69/9 
%II (bp,. fa, or, boat lo, 

2110.11,1111,, lour. S. 6.3,, 4.4 
13011.1,10111. 1311111 h, 11.,/ lo. 

otahl. for 5(,,Ilard 51,1 Solpluier . . 399 
11.3.)11,. 11111111% da. :in. 32 9 

,a.1.9.101. 140111 1, .1.3, da, 11-1,-Co.a. . 341. 39 11 
FILAMENT or TRANSISTOR POWER PACK Types 
I , 8 9.6 3, 2:1, 7,9. :is :nt. 9 0.6.3, ).3. 

19 )i 199. 
CHARGER TRANSFORMERS I 13 11. 

18 11. 3. 18111. 21 11. Ihm. 25 11. 
31 11. 
ALISO (Step UP Step DOWN) TRANSFORMERS. 
MI101120v..2u0.23o-witii. .iii.so watt., .. 14 9 
150 watt, 29,11 21.11 war, 49/9. 51, watt. 999 
OUTPUT TRANSFORMERS 
Standard Pentode 5,00011 , 7.111N10 to It) 
Push-Poll at watt4 14114.44 to act or 150 .. 11 9 
ltottIttl'oll 10 watt. tit it ECI,nti to 3, a. s 

1311 
P044411011 141.114 to 3 or 150 1042 watts 
Ptodt.Poll Ultra Lillear h or 510, etc. 
11b1411-1011 15.11i watt.. owetionally 111mila 

hTtkl, etc., for 3 or 1512 
P0414'131120 watt high quality oetbonallt 

¡wool, E1.34, n1.6. liTtIo1, r,, 3 ol 
150 folly ..hrooded 

SMOOTHING CHOKES 
1501,1 0, 7.1011. 23011 12 9 
14,3»).t, 1011, 2400 9 11 
go») t, 141i. 3300 7 9 
qinii 5. IOW 410(0 4 11 

41 9 
33 9 
42 9 
87 9 
89 9 
79 9 

19 9 
21 9 
22 9 
23 It 
32 9 
32 9 

79 

21 9 
19 9 
35 

29 9 

5.5 9 

RSC 

79 

HI-FI CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent " Continental " stereophonic 
Radiogram chassis with piano key switches, 
built-in ferrite rod aerial. Comes complete 
with two 10in. elliptical loudspeakers, plus a 

mono/stereo 4-speed automatic record 
changer. Complete 291 gns. (Units available 
separately if required. Chassis only 21 gns.) 
Special terms available of £7 IS 0 deposit 
followed by 18 monthly payments of 
LI 10 8 (total H.P. of 05711) plus 17:6 P.P. 
Send (11/12/6 now. 

IMPERIAL HI-F1 
STEREOPHONIC RADIOGRAM CHASSIS 

The Imperial stereophonic 4-waveband chassis 
has the most advanced specifications yet 
offered in this country. There is a built-in 
ferrite rod aerial, seven piano key buttons, 
controlling mono/stereo selection. Gram Long- 
Medium-Short-FM-ON/OFF. The unit comes 
complete with two 10in, elliptical loud- 
speakers plus a mono/stereo 4 speed auto- 
rnatic record changer. Complete £41/9/6. 
Chassis only 291 Gns. 
Special terms available of L1017 6 deposit 
followed by 24 monthly payments of 
LI 12 6 (total H.P. £49 7 6) plus 17/6 P.P. 
Send II / 510 now. 

EMPRESS HI-FI 
AM/FM STEREOPHONIC CHASSIS 

This most advanced Radiogram chassis with 
automatic push button selection covers 
Short. Medium and Long wavelrinds, plus 
V.H.F./F.M. Offered complete with 2 10 x 6 
speakers, 4 speed Stereo/Mono autoch:nger, 
only 05/196. Chassis only 25# gns. 
Special terms available of £9 deposit 
followed by 18 monthly payments of 
LI, IS 8 (total H.P. L4I 2,:O)pIusI76P.$iP. 
Send L9.17 6 now. 
All Lewis Radio equipment including 
valves is fully guaranteed for one year, 
free of charge. Send your cheque or P.O. 
today while stocks last to Dept. W.I 17. 

IMO radio 
LEWIS RADI0,100.CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 37331 0666 

WW-121 FOR FURTHER DETAILS 
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X.maslw.y's R,adìo 
DON'T MISS THIS! 

GREAT NEWS! 
THIS YEAR LASKY'S CELEBRATE 

THEIR 35th ANNIVERSARY 
35 Great Years of service to you based on fair prices and value. 

Ya celebrate our success and your satisfaction we are publishing a 12 -page, fully 
illustrated, colour 

"35th Birthday Pictorial " Catalogue 
Printed in large 16' x 11ín. modern magazine format 
the " Birthday Pictorial " contains thousands of 
different items from our vast stocks of Radio, Hi -Fi, 
TV, Test Gear, Components, Communications and 
other equipment. 

PLUSmany bargain offers and prices exclusive 
to Lasky's 

AN D in addition every copy of the " Birth- 
day Pictorial" is numbered and auto- 

matically enters you in our great " Birthday 
Draw " with over £100 in Gift Vouchers to be 
won. 
All goods shown in the " Birthday Pictorial " are 
available over the counter from any of our branches -or by post to any address in the U.K. or overseas - 
bringing the benefits of shopping at Lasky's to you in 
our home. 

PUBLICATION DATE NOVEMBER. 
Make sure of your 

copy NOW -lust send your address and ad stamp for postage. 
A MUST FOR EVERY ELECTRONICS & HI -FI ENTHUSIAST! 

RECORD PLAYERS 
B.S.R AUTOCHANGERS 

. NEW LOW PRICES 

Fully guaranteed complete with cartridge and stylus 
I':\16 nc. I.allere !Wall l 
l'.120 4-.speed mains model 

£5 19 6 
£5 19 6 

NEW- B.S.R. UA70 Illustrated 
:ndrrn styling at 

rl1; £94.136 icx cartridge) 

GARRARD AUTOCHANGERS 
ATdu Mk. I 
ATMs Mk. II 
300oLM with stereo cartridge 
A70 
Lab. A Mono /Stereo 
Lail. A on plinth 
ADO 

TRANSCRIPTION MOTORS 
GARRARD 401 
GARRARD Lab. 80. Mk. 11 
CONNOISSEUR 

(kalteman II 
C ralt.nao III 
Model B 

LENCO 0148 
LENCO 01.68 
LENCO 088 
LENCO (51.70 
LENCO (599 
THOR RNS TO1351 
THORRNS T1)135 it 
TIIOR RNS TO124 II 
THOKENS Tn150 

£9 19 
£12 19 
£8 19 

£17 17 
£14 19 

£É7 
19 

£6 6 
£6 16 

GARRARD BASES 
svnl £3 16 3 Wc2 £5 5 

CLEARVIEW PERSPEX COVERS 
Stmt £317 0 WB2 £5 7 

0 
n 

0 

11 

SINGLE PLAYERS 
£27 19 0 Auto. start and stop. Complete with pick-up 
£25 0 0 amt ,ry.u.l cartridge. 

£17 2 11 
EMI w ilk Stereo cartridge 

£22 19 B 
WLL.\ItO Jmibr 4epce,l 

£25 4 0 (:Altl: situ sRP12 
£17 1 9 (1.Uiii% It lr sitl'lo mains model 
£19 10 - ,. .% It RA IUD 8151'10 ball. model £2918 8 
£29 18 8 (1.t It il. \Itti SP25 Light t /table 
£21 19 5 I:.AItl:.U5U 81.25 Heavy Wahl 

(Garrard SIsLr' ore ex-cartridge) 
PHILIPS Af,1016 
151:. \I , l't'dL Store, 

£26 5 0 
£40 5 8 

£20 13 2 

£3 19 
£3 9 
£4 7 
£4 19 
£4 19 
£9 19 

£10 19 

£12 12 
£8 19 

All other current models available. Postage on all above 6/- extra, 

SPEAKERS 
FOSTER FCS 104 SYSTEM 
A new hi h , naht, mm rntn R 1 ru . n 
the latest de . m am and 
performance equal I. units. Tic 
sealed Infinite hat& type housing ls finished in high quality teak 

ti veneer. The system comprises a 4in. dual range speaker. incet 
anlrn..nvle network - /or s W. 160 Imp. operation. 
Screw ta. coin-Owns at rear. Cabinet size 91 x 61 e 6 :in. 

LASKY'S PRICE £919Tí o" ..6 ; 

HUGE PURCHASE OFFER 
DEFINITELY THE MOST AMAZING BARGAIN 
OF THE YEAR! 

SHAUB- 
LORENZ 
MUSIC CENTRE MODEL 
S001 COMBINED 126 
TRACK TAPE RECORDER 
AND VHF, MW /LW /SW 
RADIO 

t_k 

IDEAL FOR CLUBS, DISCOTHEQUES, RESTAU- 
RANTS AND ESPECIALLY HI -FI ENTHUSIASTS. 

\n oe'o,p:rrable pire of equipment .vm,'icing 120 track tape recorder and 4 Land radio us one 
unit of ouhtau,trmg nv.tirn design. The recorder section of the Muait Centre givesanalmoatuuls.liev- 

ble 48 hours continuous mimpeated playing time- that's right 46 hours on 126 track.. 
Brief Spec. Tape Section: 20 transistor and 9 dnsle chenil. side magnetic tape records 126 separate 
track. of 22 minutes each. Every track is able to record /replay instantly and runs from track one 
to 126 completely automatically so that yon need not touch the machine for the total 46 1 

record 'replay time. Rewind time far each LR minute track only 25 secanels. Tape speed 10.5 rho 
t.requrtey response 14 -40000 H%. Input. for direct recording for V.H.F.. external microplcose 

record player. Pause control fitted. 
Radio /AmpOaer Section: 7 transistors and 6 diode circuit, 4 band. VIIF'IMedium /Long /Short with 
exchisive " Anton Cntrol" shish take. over the pmrlse turning into the station required. lsae. 
and Treble controls. Output 10 watts. Built loin. loud speaker and tweeter. Socketa for exte,aion 
speakers. lteautifully finished dark polished wool cabinet size 31 s 13 x luta. Brand New. Boxed 
and fully guaranteed. Complete with switched audio input adaptor. 
Lasky's hake purchase enables st to offer this snaring equipment at fantastic visg. Value oser 
£200. 

I.ASKY'S PRICE £61.19.0 .,mage and Package anywhere in the í1.E., 30,-. 

ANOTHER BULK PURCHASE SCOOP 
STEREO AM FM RADIOGRAM CHASSIS BY FAMOUS 
GERMAN MANU- 
FACTURER 
Long. medium, and short wave hands 
coverage, plus ViD FM multiplex. 
Piano key acre change, separate tly 
wheel lining on AM and FM, Lass, 
treble and balance controls. and magic 
eye tuning indicator. Ferrite Rod 
aerial. Ti 'r very latest printed 
circuitry. Output 5 watts per channel. 
t o,nplchannel. with 

n 

unitlplrx dcc,.Icr. 
.q. trt.. Ln 11-ß0, t:rt'ys. E1.111. E.\Fxol. F., 

i,. n., I Slade to very highest standard. 

LASKY'S PRICE 
AVAILABLE WITHOUT MULTIPLEX, £33.12.0 ea, Pss 

..ale size:21 x 61n. 

AMPLIFIERS 
SOLID STATE MULTIPLEX STEREO AM /FM 
TUNER AMPLIFIER 
CHASSIS 
Model T10E -made for l'.K. use I.y 
¡annuls North American maun- 
lecturer and originally installed ni 
Ile Dine 11i -Fi console coatis 
several hundred pounds. The chassis 
e of outstanding appearance and 
quality and offers nianT 

' 
u,Lt are 

features plus an extremely cour 
prehetisive spec. 

Features tie orate trannistorieed AM and í-s1 tuners 3 AM wavebands -LW. MW and Conti- 
nental T.1t. land lull FM cover with 5 push -button preselected stations (sep. tuning controls for 
AM and EH ranges) built -in multiplex dresxhr with unique FMX feature which provides alit... 
natte so itching from mono to stereo alien stereo, signal is received and vex versa unique split 
amplifier facility for slmultaneou e play of radio pine any other source channel reverse switched 
inputs for tape and auxiliaries (sep. sockets for tape in and out) swhtrhed extension speaker outlet 
thermal safety trip socket for stereo iralphmnr-s. TECH. spec.: Output 10 watts EMS per channel 
output Imp. SO p.c.; senaltivlty 60inV for SW output at 1 Sec.; input Imp, 100E11 p.c.; 12 unique 
I onJder type function controls. 8 push -button wareehange and station eelectbn controls, vol., lus, 
treble and balance controls. push -button contour (boldness) control; Illuminated tuning scale; 
:AM ranges; MW 6''20 -1640 kif... LW 140 - -2:0 ks/s., Continental TR 170.346 kr /s.: FM range 88-106 
M.- s. with switched AFC. Operates on 200;250 V. A.C. 50 or lin c,». Sue: 17/ n x 121h. 

LASKY'S PRICE £6119.0 FEW ONLY 1 .s A racks.2t, 

SANSUI MODEL MP -2 STEREO MULTIPLEX DECODER 
\ high quality auxiliary I L -r soe ilhn.traln a last 5o,.ih. I0 ,.e with an F:M xtreo'1uber/ 
Amplifier oithout multiplex I/ with a stereo au pli0-r and ..q,. FM tuner without multiplex. The 

nn it is Ii.n,.e,l in free staudun lialnnmer enarmI metal cabinet with brushed aluminium control 
nand and knobs --size 41 >. dl x 12:in. Controls for tower moon filter (interference reel n,. -rs 
and diui..11.i011 (separation) control. Power on neon and stereo Iaanl, which lights when sl, 
signal is rrei'eI. Bret Spec.: 3 yahoo. with (iennaniun, and Silicon 'sod, -.; Frequency veep. ..i.,,:,l," r: 15 dB at t Kc /a.; lit,n inn less than 1% at U.2 -..,. 
1511.'0 ' with ronnrri ii,g leado and lull instructions. 

LASKY S PRICE Now 8.19.6 -. 

LASKY'S' RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
WW -122 FOR FURTHER DET:11 t '. 
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LI slw.37-'s MIL aclico 
TAPE RECORDERS 

JUST ARRIVED-FANTAVOX 
TAPE CASSETTE PLAYER 

I /5+ ma1.15114, o I ,.. p. and o designed apecifically to 
replay pre-ree..h.41 tape nos.1. (, the 1911 LIPS and 
other cette system/1. The essw.tte is simply Plipped ltd,, the 
machine and is inunedietely ready to play --each rasette gives 
over 40 minutes' play -it e hi track). 110 loits of time hi rewinding - 
+imp!y titra entt tu, rue,-. Constant tape speed I Lim,. Only two 
control. offIplay arrt srl. Polly tran.flori041, powerful vol.. 
1.011.111 .pf.akor..0,-kot for perxonal earpiece. Operates on 0 pen- 
light belt.. Very attractively !styled shockpned plastic eabinel 
sine uI o 41 x 2111.. with arid strap. Complete with earpkoe 
batter... Them are gum over 200 inudeaselle titles available. 
JAZZ. POP. SHOWS and t'LASSICS-11114 machine alloes you 
to play the tom. of yottr Oink, anYwhere-ativtime. 

LASKY'S PRICE £9.19-6 

OUTSTANDING VALUE-THE ,TELETON' 701 

7-TRANSISTOR TWO-SPEED 
CAPSTAN DRIVE MAINS BATTERY 
RECORDER 

.,,,,,1.11,1i1PAV )11,11 01;1111, tin, i1111, thal nr 

ial 1 I, NO il iti Hat..1, 
011:114141, 111 1.'4 1,1i, 41114 111v 0131 110111 Or 1111H 

1.00k at these outstanding features: 
7 Irmo., .r aa.1 ,a1 ,11/1155. 

aod 1 111.111 

'''" .0 3 1,/,', IlailtIt, N.... 

io ta.1, t. :ti I 1, a,,1 
.1 3; i-10:44-1 r, ital. 

'i- -'ini tra. 1,,,i,11112 444,111- 
n.m I, 7..0000 -. 6...a.r.1 

1..,1 to. tor owl. i, tOti 111,11. mit. plat 
Platon toy final iat, and 

tome eoutml... cad...add 1..., 
ittio11.. tor 1111,-,i,loa... IrIr photo, adaptor pin k roc...oh/12 ft ma radio or tovard. r. 
-.011.-n .1 iota!, far oarollatoo. 12.: , 4; 1..11. ION aaiai,' ..m.sker. o 

40-1- orli 1 ehlome o l l e t u t It I.:1 carrs bawl., Accessories: liy,, y y 

Thatol. I. I, 1.1.,.... to.1,-tio. ;a1...p...,1 of tat...mid ....at, +pol., I. I I ' 

roan, load 0 . 1 1 , 'do', hat.. :tad or.traoliao Irk till 1 moat L 

anf...nt 1,11. 

LASKY'S PRICE £22 

STUDIO DECKS 
MAGNAVOX 363 TAPE DECKS 
The very latest 3 paved model-1T. 3: 74 M. 

esailable with either 1 track or track head. 
loos include: pA41.4. n'in,, 10,1 niiriiu..i voi"'' ter: fast 
forwent and rest iota; new I pule billy aerreited tin- 

tins-tir on motor: lal.t.rlookliot key.. Xi. .14 lop platy 
11:11 . ti th-n-41 114.14444 welt plate. Por 200, 
2.50 v. A.C. opotal No. titto001 and 
fa)* guarani ...al. 

LASKY'S PRICE 3110.10.0 .1..1 

Cartiage 
and 

LASKY'S PRICE 113.9.61,-,;T: 
SPECIAL FOR OVERSEAS CUSTOMERS- the nee NI.. 
:11or 60 aaa a, a11:41.i4 , 1.11,1 a. alias 

NEW MARTIN TAPE RECORD REPLAY AMPS. 
No0 aaailable front ,dock- for a.... ant the 31,001,,,,, .1,1,1 Tap.- Peck. 
1 track Model LASKY'S PRICE £1411918 t+IrriAlt -t 
: track 111144.1 LASKY'S PRICE £13/16/1 Peeking 4/6 ostra 
Optional Estes: Cont.1 ,....lotehron to tape deck am! anit.litlor cooltols. 
LASKYS PRICE 12,8. l'.Lt .1 l'aelsina 20l. 

MUSICASSETTES 
There are now over 200 Muslcasette titles arailable--Jam-Pop-Shows-Clusics-co Philips, 
Mercury. Fontana. C.B.S.. Pye, Reprise. Chem W.B.. Hama Sutra, Page 1. seed s..i. f. feel 

n/111 of (Wm 

NEW INTERNATIONAL TAPE 
FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES 

al. NI. are tap. 1.,..1, 
aia. Si- ..,tat. tap, 
301. 11, +sage. tap, .11.110. 

al,., Triple play. 00011. Nis lar 
Triple play. 900ft. Nlylar 

11411_ ih410111. play. 1.201115 Mt for 

15/- 
17/6 
15/- 

1,1,.. Long play 90110. Avelato 10f- 
5iti. Standen! Play. 6001t. 

n Irr 
Si, I,,- , 

126 
1..5 LI 110 

a in. 'Triple play. 2,40.111. N1 tar . 45 
Long play. 1,Kinft. Mylar 15 - 

Sin. Standard play. 1.1M011. 6 
710. Standard play. 1.20101. Mylar 12 6 
Sin. Long play. 1,000ft. Mylar 19.8 ' 8/6 lin. Ihnitie play. 2.400(t. Mylar 25i- 

35;. hm, 1,ong 1,S0101. Acotai., 151- 
22,6 7111. 'TAM, pia, 3.aisoft. 11%1,, 50/e 

SPECIAL INTEREST ITEMS! 
TWO BAND TRANSISTOR CAR RADIO BARGAIN! 
MODEL CR-62 

io Owl ..ar ra I. ' 
.1. o beret,. I 

lai h you yourself set I rn3iitnrnnli 11111t 

ItItOto-thim 421 in addition to foil NI 11 

1, r larl.304) ko/o. 11F iryipietio 1.... 
Midable aerial tri .1.-oie 

tramixtor (includina "a, drat 111110 and one diode circuit World., 
.. .I output. The .t 441 ri11$11Mt31110 for one CO either pos. or neg. ground 12 v. 

foal line fa. fitted). Standen! ,,,,, ding size 61 .01 .211t,-nt Wei lb. 
larger all round -finialsed in anodised almithrium with black push buttons. (kimpleSe with 
rtooint 1,12 1.raol.a.t..full installation and 2 bank boarde (for round .1r elliptical 

al..., F.111, .01:traot.od. 

LASKY'S PRICE £9.19.6 
4.. In drum& 5541110,. 

17 6 extra-Poet FREE. 

SPECIAL OFFER-LOCKING CAR AERIAL 
to . I Ion 01111. al, ii-nn e telescopie wing mounting type will 

.. to 11114,1 III, innI n-li.nrn lion dosed. Conti/laic with mounting bracket. 
ei I Plug :tad two 

LASKY'S SPECIAL PRICE 39/6 1..of lion with the Royal CR-62. Sep, Post 2.0. 

NE 
WFOR THE RECORDING ENTHUSIAST 

VOICE ACTUATED MICROPHONE 
MODEL B 5001 

'Fla 1.1.1o1o,... o lot. I 0 Olt a Ilar. 1,,ottiott 0 itch 
1,11.4 11, normal liato) r. tool, c..1.11.1. :411.1 P11. T111 dug! t 

'I, 141. 1.:11,1 .4 :111 .0 .411.1 1:11t. 1,1,-. far 1111,..111...o.-..1 

LASKY'S PRICE £6.19.6 I 

EXPORT TTC B4002 FM WIRELESS MIC. 

LASKY'S EXPORT PRICE £6.19.6 , 
11. I 1:. 1,4144,4 . LASKY'S PRICE 12 Gns. ro.,. Sot o I, 

MICROPHONE BARGAIN 
STC MODEL 414 

Li. a 01. 
eastor atoplito t, . , 

ding ior 1.11.1-11.1,1 1144 41/, 
-.tied mask. New and sed in miskee tart 

I ype A. Low Imp, 20011. LASKY'S PRICE 1,1 111 ti 
rype B. High Imp. 3060. LASKY'S PRICE £2 5 -- 

LASKY'S PANEL METERS 
Precision made in Clean plastic HIOK1 of Japan. Each meter boxed 
and luny guaranteed with all Sting nuts and washers. !Uses are of 
front panel. Soon. Q001u for quantities. 5.1.1 la. 1.....1 -ma va, h. 

TYPE KR-5. 3., Eill, 141141.) 1011,1% 47 6 
I 111.1. DA: 32/8 4011,11 37 6 
5 In' 5. !LC 22/6 I iii t s Met. r 39 9 
3101 V. ILC 32/6 

TYPE MIC-MIA I On. sonare 
I tit 4 tic 22,6 
5 at 1 DV 22 6 
:mu v. lit 22 6 
100,11 29 6 
-'ridm% 27 6 
I al.% ti Meiel 29 8 
TYPE KB-35 E ..3In. 
I iii .% De 36 - TYPE 111K-115A. 3in. square 
:, Ia.% 111. 35 - I a. 1 Is' 
3.0 S DC 35 - . 11,4 lit' 

i nowt 49 8 min S Ili' 
.1111g.t 42 6 .01.4.4 % 

1 111% S Mete, 39 6 I , 4 S NI. tor 

TYPE MK-45A 2M. square 
I at IS' 
a m.5 IS' 
toll 5 DC 

aimou 1 

I la\ M Mitt r 

SINCLAIR SUPER MINIATURES 
MICRO-FM r...o.n nr 

MICROMATIC .n., .out 
Van, Ioalt :5.,1 1, ,,..1 . 

Q-14 11 0..t. at 

25/- 
25 
251- 
25/- 
35/- 

361- 
35/. 
35/- 
39/6 
37/6 - - 

£5 19 Si Z-12 12 .1... mop pro-alup 
loll, boat 

£2 19 6 PZ-3 POWER PACK for . 

£3 19 6 STEREO 23 proatitio, control 
£6 19 6 .i.,11. tall, bolls 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
WW-I23 FOR FURTHER DETAILS 

£4 9 6 
£3 19 8 

29 19 8 

R.T.O. FORAI 
MORI NEWS 
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CONSTRUCTORS BARGAINS 

THE SKYROVER DE LUXE 
7 transistor piste 2 diode euperhet, 6 waveband portable 
receiver covering the toll Medium Waveband and Short 
Waveband 31 -9411 and oleo 4 separate *witched band- 
spread ranges. 13M.. 18M., 19M., and 2601., with Band 
Spread Tuning for accurate Station Selection. The coil 
pack and tuning heart is factory assembled, wired and 
tented. Superb et, 470 Kc /e. Nullard Transistor!. Uses 4 
1'2 batteries. bin. Ceramic Magnet P.M. Speaker. 600 MW 
Output. Telescopic Aerial and Ferrite Rod Aerial. 
Tone Circuit. In wood cabinet, size 1l1 x Ol x Sin.. cos 
cred with wa.bable material, pisetic trim and handle. Car 
aerial socket fitted. 
Can now P 8.1 A.6 Past 
be bu6t toc L v 7 V 61- extra. 
H.P. Terma. 60 - depose and 11 monthly payments 0112/9 
Total H.P.P. 610 0 3. 

Bal 2 6. P. (unit.. ) .n. 1.:, parcel. Fnm 1'2 bat 1..:. I raro. All components aval!. sep. 
A s. addnh,nal . cult 111, .ó... eoverag.' of the llora 19601. Long Waveband. All necessary 
ou. , o.,.v. o Alf eoo,tr,tua. dala. Onb 10'- extra. Post Free. Tine conversion is suitable for 

rece ven already constructed. 

TRANSISTOR FM TUNER CHASSIS 
yle s. Completely wired 
IF. 6 transistors and 3 

ive. Size 81040211n. 
.. Full data and circuit. 

LASKY'S PRICE £6.10.0 Poet 6/- . =taos 

MULTIPLEX ADAPTOR 
\..3 t.... cart pupa, .t,,,'" sound with the FM Tuner above. Brief spec.: MP% Input 

It 1110m1'. Output 1o.. mV. Sell powered by 9 v. battery. 4 transistor and 6 diode circuit. 
e /,1111. s. tin. x lin. Also .unable for nee with other FM tuners with MP% input. 

LASKY'S PRICE 99/6 Peet 618. 

PACKAGE PRICE IF BOUGHT TOGETHER £11.11.0. Post 3,1 -. 

TELEVISION IF AMPLIFIERS 
Famous Maker's Surplus. 311 Me, Contains u large number 
of c.,mfoments: IF traanlum,erw, resistors, capacitors. etc., and 
the following valves: 2 x PCF80, 1 x EB0I, £Feu EF'1e3 and 
1ì1"184. Overall olee Ili x 3l x 4m. deep. Ideal for eervleemen und 

e nperirnenten. Thar IF amplifier when need with the Valve model 
C Fil Tuner provides suitable conversion for B.B.C.2. No circuit availabl. 

LASKY'S PRICE 29 '6 Port and Packing 2/6. 

BARGAIN -UHF TV TUNERS 
Well known British maker's surplus stocks. Now available for the Sol time to the Home Constructor. 
Add 2 6 Post and Packing. 
VALVE UHF MODEL. In metal cane. size 4 x 6 ie 1lin. Fully tunable -complete with PC86 and 

Alt LASKY'S PRICE with naives, 20'& without valves 7/6. 

LASKY'S MINIATURE 
TRANSISTOR AMPLIFIER 
MODULES 
Incorporating the very late -t , r 

r1 

'uitry to provide high 
ity and good quality Ill onjunction with 

rntnu.el) slWi size and compactness. High quality 
Newmarket transistors used throughout. AU designed 
to operate on 9 v. miniature battery. Add 1/- P. P. on each. 
TYPE LRPC 1. 3 transistor. Input eerie. 60mV. 
input 100mW. output Imp. 40G rise 2x lx;in. PRICE 27i6 

TYPE LRPC 4. 6 traneletor. Input semi. 160mV., output 330mw'., output imp. 160, "l s 11 x lie. PRICE 18/6 size 
TYPE LEPC P. 6 tramietor. Input gems. BmV., output 3W., output imp. 30. size 
Ol x If x lin PRICE 69 /6 
LRPC 9. High to Low input matching preamplifier. Input imp. 1 megohm. output Imp.2 k /ohme. 
Size ll x lj x fin. PRICE 10 /6 
LEPC 10. Magnetic tape replay preantp. designed so that a 460 mII head can be matched into 
any of the audio amp. modules listed above. Size II x I l kiln PRICE 10/6 
Note the LRPC 9 and 10 are ideal for use with the LEPO 1. 4 or S and are available at the reduced 
Price of 7/6 II bought with the LRPC 4. 
FULLY ENCAPSULATED MODULES 
Special function module. -all one site ll xl x lfin. Complete with detailed function and instal- 
lation Instructions. Semi S.A.R. for specification sheen. 
TYPE PA -1. Public addreo, amp. for uw with carbon. er' 'tat or Dynamic 

TYPEph tw, 311 output 
hop. LASKY'S PRICE 30/- 

p arnp.- provides sufficient power to Ili avenge 
cairn. 30 output imp. LASKY'S PRICE 30/- 
TYPE CO-1. Morse code practice oscillator-for use with morse key and 
30 apeaker LASKY'S PRICE 20- 
TYPE NT -1. Metronome module -provides audible and visual beat from 
30 to '240 heats per minute (tor use with 30 speaker) LASKY'S PRICE 22 6 

COMMUNICATION RECEIVERS 
NOW AVAILABLE FOR THE FIRST TIME IN GREAT 
BRITAIN. TWO NEW TRIO RECEIVERS 
MODEL JR -500SE 
made especially W cover the amateur 
banda and untie. a eryatal controlled 
double heterudyne circuit fur extra 

usitivity and stability. Briet 
spec.: Covers all the amateur bands 

at 

7 separate ranges between 3.6 
nd 29.7 '.11c/s. Circuit unes 7 valves. 

2 tmrurton and ., diodes l'ion x 
ervotule; output 8 and IOU oho, and 
úO0 ohm phone jack. Special features: 
Crystal controlled oscillator Var- 
rable RFO VFO AVC ANL 

S meter I811 -CW Stand -by 
witch special double gear dial 

drive with direct reading down to 
I kHz Remote control socket for connection to a transmitter. Audio output 1 watt. For use on 
110/260 V A.C. Mains. Superb modern styling and control layout -finished In dark grey. Cahlnet 
size 7 x 13 x 10in. Wright Iii lb., telly guaranteed, comp. with tes truction manual and service data. 

LASKY'S PRICE £61.19.0 

MODEL 9R -59DE 
Erre. spec.: 4 band receiver covering 
330 Kc /s to 30 Mc /s continuous ami 
electrical baud spread on 10. 10. 
20. 40 and 80 metres. 8 valve plue 
I diode circuit. 4/8 ohm output and 
phone lack. Special features: BBB - 
CW ANL Variable UFO 8 
meter O Sep. band spread dial 
IF frequency 466 Re /u audio 
output 1.0 W Variable RF and 
Al' gain controls. For tree on 110/210 
V A.C. Mahe. Beautifully designed 
control layout flubbed In light grey 
with dut grey case. else: 7 x 16 x 
loin. Weight 19 Ihn. Fully guaran- 
teed, comp. with umlruction manual 
uml service data. 

LASKY'S PRICE £36.15.0 

Carriage and Packing 12/8. 

1 

N 

NI In 11111 

\ 

e 

Carriage and Packing 12 /6. 

FANTAVOX MODEL HE 50 
Coven lull medima waveband and 1.6-4.6 Me/s. 
4.6.12.0 Mc /e. and 11.0-30.0 Meru. in meant,. 
switched band spread rang.. Too aerials are 
fitted an Internal loop and external telescopic. 
Controie Include: B.F.U. Sensitivity. C.W.A.N.I.. 
receiver /etond -by. B meter. Easy to read 
illuminated dial with logging scale. For 200/360 v. 
A.C. 4 valve plus rectifier. Fitted with Internal 
speaker and socket for phones or external speaker. 
Cabinet else 131 x 81 x 61ln. Complete with full 
m,truet inn manual. 

LASKY'S PRICE £16.16.0 H.P. Terme available. Post 10 / , 
NOW AVAILABLE -JOYSTICK AERIALS 
Itee nIutlonory Variable Frequeney Antenna for trnsussalon and receipt ion. with a variable mat. hing 
unit these antenna perform as a high "y" device at any selected Medium or Short waveband. 
Send S.A.E. for descriptive leaflet. 
VFA Standard 9Á/15 /- Hatching untie A.T.V. 3A 23'12'6 VFA De Luse £5/19/6 A.T.V. 4 ... £4 4 - Send S.A.E. for 

A.T.V. 4,11F' . £6 6.- full information. 

DEMONSTRATION STUDIOS 
LaLask ss High Fidelity Sound Centres 
42 Tottenham Court Road. W.1 and 118 Edgware Road, W.2 are I.-..'bn,'. n.,.d e..n, 
preheueive lllgh Fkirlity Bound Centres. designed to provide a reel " II ..,.. -O -n,.' Ii''n.. " 
for the discerning Ht -Ft Enthusiast. There you can see. bear and c.ontr.;tre a,,s n.anbi,.- 
tion of the finest qua/ity equipment; our experienced staff are on hare) to help you plan a 
complete system and to select the equipment most suitable In your re qfletite. I.. 
addition we are often able to offer considerable rash ravines when you choose a «, replet. 
system. 

/r pot. e,n,,n.t roll nt any of nue branches please end details .,f g"' e,n ,enn"e,.t, to ..ur head ,.f6er and 
lee shall be pleased to quote reithout obligation. We operate the " I'melom Tex Free" scheme p.r off ,seas 
visitor.. Fall N.P. teens available. 

PACKAGE DEALS 
A Lsky's w Package Deal " allow, you to pm ., system of your choice at a 
worthwhile rash saving. We ,hall Inc pleases I..I l':,. ka,e Deal" price for any .elect on 
of equipment of your own choke. Send ue detail, nl your renutrermcnts. H.P. and Easy Credit Terms 
can be arranged on " Package Deals." 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day Saturday, early closing 1 p m Thursday 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -636 2605 
Open all day. 9 a.m. -6 p.m. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel.: FLEet St. 2833 
Open all day Thursday, early clo.inut 1 p es Saturday 

High Fidelity Audio Centres 

42 TOTTENHAM CT. RO., LONDON, W.1 Tel.: 01 -580 2573 
Open all day Thursday. early closing 1 p m Saturday 

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 9789 
Open all day Saturday, early closing 1 p m Thursday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
WW -124 FOR FURTHER DETAILS 
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JANUARY, 1968 WIRELESS WORLD 80c 

3 -PUSH 
SWITCH 

for tot meer. 
ti -O amp., et, 
1st button oper- 
ate. 1118{1101 ml 
,Ir switch. the 

other two per- ' 
ate change - over 
.witches. Knob+ earl 
'waved 0, /Oil. fis/ Musk Treble. but 

engr.vi11K easily remote.' Is as inn vlan surfa,+ ' for 
remarking. 2/9 each. 34. - 

SATCHWELL 
OVEN THERMOSTATS 

Type TO. With capillary lids. Fool sensor. 2MI amp. 
A.C. type and WI 1111eó to n ,,,,k,'1,. .41111.1Á1,1r 
h1' control knob no 11 11p1,Iirúm12.6 -na h. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and an,pdillcn. 
.adjustable output óv., :11 , 12 volts for up, to 5411.1.\ 
,s Sao 11 working/. Takes the plan 111 any of the fol- 
lowing baller.,: 1'1.1, 1'1':1, PI'4, ,'Pli, PI'7. l'P!,, 
d of hen. Kit annpri'.: nains transformer nrtittr. 

t in'mlhing 
and load resistor. eotdetwn. 81141 instruc- 

n. Real .1,111 at 'skip 1615, pin 310 postage. 

FLUORESCENT CONTROL KITS 

1 8- 

196. 110 311'1, L,r M. 
fi tea+. 19,6. tetan,... I 

or own k,1, them I/O for .sons ,d. 
11 x1141 K 41,1 , Ilnt kit then :I,oi 1,r I1 kit 

'I. hit NL'I :poi our Ord kit then :Ifni on ,'a'h 

MINIATURE 
WAFER 
SWITCHES 

I is ...a .; la,b.:1 way 4 pdc 
3 wa` '_ pol.. 4 sai .1 pol.. 4 was . 

w" I Ind, nb l'! 881 all at 3 ti 
e .1h.36-I,oaa, ,r.lorluuad. 

'WATERPROOF HEATING ELEMENT 
vane length, 7110. Sell -regulating tempr.tore 

l r.,1. 10/- 'Not h.,. 

G.E.C. 13 AMP. SWITCHED SOCKETS 
la, ,.a rllvnt opportunity to re-equip ytur home or 
warkahop, or it you are contractor to restock for 
/ottre ring main lobs. Was ,tls'r 12 flF.l' switch Sockets, 
!frown Rake le 11., , ,11. 1_,. _r ring main 
,y7 lilted 'r li I 12 for 
301- 010' l// d'. 1, l'-tags 
.Ind O ulra. I I sue 

THERMOSTATS 
THERMOSTATS 
Typa "A" 15 amp. ta uMrolliut ras,m heater% 
neuh,ns. airing cupl.ant. 11.4 a spindle for pointer 

111 G ,pmJy adjrutable from 30x0.'.. 9/& OUR 

I;- I 1,1, bon for wail mmnOnI. 5 / -. l'. a P. 1 ;- 
II. It I:, map. This is 171n. long nil type 

f Stunk- Co. Spindle adjusts this 
Ilitto ..,oP. Internal screw altan the salting s, 
this could be Wllsstable over 30' to 1.000`F. Suitable 
for controlling lurna', oven kiln. i t.ka, heater or 
to make dame -start or tire alarme. 8/& plus 216 pat 
T1,d Ins 

ype "1D '11WO .all this Ihr ter -slat as it cuts In and 
1 al around freezing suint. 213 amp.. Ha. nu11y 

Of which would be to keep the loft plprx 
o, i4. If a length of our blanket win: (10 ydo 

1,1 pod n,eenl the Pip", 718- P. a P. 1/1. 
>' " Thi Is stimulant refrigerator thermostat. 

-I Inuits ro1,r 5,5e,, :d refrigerator tempera- 
; i. I.G,s l/. post. 
I e "lass emanol for ronlrelling the temp. 

., rt i, olarIe than' fn glass lank., vats or 
eat 1- r, 1.1 shall submerged) by rubber 

51 for fish tanks--developers 
11 po+, Ad)u.tahlcol er ange 

11 -. 1,I.. ',. post am! iinuraime. 

See in the Dark 
INFRA -RED BINOCULARS 

'phew inlrare,l bhoxula when fed from a high 
.oltage source will enable objet. 1.1 he seen in the 
stark, provMnl the ebjnn are bl the rays of an 
i,dared bean,. Each rye tote contain complete 
optical lens system as will as the infra-ml cell. These 
optical systems can be used as lenses for TV. tameras- 
llght cells. etc. (details stpplkd). The binocular. form 
lart of the Army night driving ¡Tabby equipment). 
They are unused and believed to be in good working 
order but sold without a guarantee. Price £3.1743, 
pIe to / -, am. and io . Ilnndlxmk 2f'1. 

GARRARD 
AUTO RECORD PLAYER 

Model 2000 

I the W'orld's 
aker of fine nronl I, 1.,. I- 

1IIxrhr feat lires los'l,l,l 1 

playing of o to 1 ndxel aloe ass mise -. 
't,pplI,K and .taming without rejecting 

inaoual playing -pickup plc'da to Khe 
Inn styli. pressure large diameter turntable it Sua. stability all,wtuontr 
include pick -up bright - pick up Mopping pn.iti i and xlylnx prv, +are. Olaf. i. 
131 it 111In., clearance 4;11,. above, 21hi. blow lined s 11h latest hi -c plume 

'.taidge 
I glen.-amt motto, 1..'. food is. :Supplied ,r nnplete with to/Footing 'to nervier howl. Offered this moot t, ill the Special Snip prao of 

£6/19/6 pli. 7/11 ramage and i000reoa,. 

ADMIRALTY MOTOR ALTERNATOR 
Admiralty motor alternator gilhng regulate.) 230, 50 cult. output Iran, 245'. 

III supply. Wnudrrtully ,,,ale to stringent speciucatl,m. Rating M Milwalt. 
but like other Admiralty eo'lipnnt this rating ran M7mreaanl 60%, with .alely. 
In grey metal NIX site 24 v 111 a tills. approsinatrly. Controls an IR', en;oh 
switch and changeover sit it it Iron,, mains 10 alternator. On the front 18111.1 also 

output voltmeter and panel with floss pr,.l..ling input and output. Wright is 
10111/.. nu,awsl. l'rivr 237110/- each Ipndhly our4euth of 

cod 4, O1 emrtwutl. l'ani ,,e extra at cost. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
ElootrmMally chaux,. .p ̂1 

,rom alq,roxinalely 10 re,. I 

Full pw er 
speeds by fingertip soul! lilt 

I 
1. at im -Indri all parts. rasa. 
veylbnlg and full iostrnetfou'. 

1!18, pie. 21 lust 111 {some,. 
Ur available made up 32 6. 

7SOmW TRANSISTOR 
AMPLIFIER 

4 ta .itrs including too ic po.11- 
1,1111 hpot for 

,r 
alol o 

microphone or pieko I.alll:uk 
Imps- ern'illsity (011A. Pro,. 19 8. 
Past and _ Si. a l,. 1. 

311. 121& 1011 131& á -11,, 14 1t. 

INFRA-RED _. 
HEATERS 

H1 -FI SPEAKER 
1211,. Huth Iidcllt>' loud 
peak, I. High Ilos per- 
manent magnet typ.' 
wilh either 3 or 1:, ohm 
.l',"ll "Olt. Will heridlo 
1111 In 111 watts. Itran,i 

w by lamo,,, maker. 
Price 2916. With built 
in Tweeter 35 -, phis 3,G 
Isol Fol {asome,. 

GEARED MOTOR 
HALF REY. PER MINUTE 
tladc by fain ttttt Smith Elec- 

tric, mains operated amó quite 

powerful. Mfz, 31 a 21 a I jiu. 
leap- See lary use as pn.ex. 
inter. 111trrnal .witch can h, 

111O,le tu break cin,nit within A 

period up to '2 1111110. 1711. 
l'. a l'. 210 unless onlered 
with other gmxls. 

BECKASTAT 
tel Instant Thermo- 
stat. Simply push It 

{atoo ILA wall amagos 

and plug >uur Ore or 
other applianr into it. 
I; mob ...tt i c. Will .a(e t 

_ N Ili- 
' 19 6, rinx 

.1 

.,, sv.to.tllal 

BARGAIN 

THIS MONTH'S SNIP 
THE" TECHNICAL " GRAM 

MOTOR 
4 spend, gram. motor with h.l., 
a. ight 
balanced kandl fur In,,,, o. 

Mn, i:, 111 

and Muter. Spun change by 
push Milton -Ill. 33. N,, 714 r.p.m, 
Prise 39/6. t arteklge vitra. mens, 
10 /0.'trai 16/ plus 401 post and ie.ernnv. 
DON'T MISS TITIS TER1tlh'Ic 
BA ROAIN. 

DOOR INTERCOM 

Know who is utlIiog Foal speak to them with- 
out leaving bap, or chair. On1Ot cmuprios 
Inkropl with call pooh- haillon, aima 

tore and master intmnn. Simply plugs m- 

other, Originally sold at 410. 1peefal snip 

prie Wept. :t, Ii po,stal:, . 

PHOTO -ELECTRIC KIT 

.JI ,itch ndrr- stray 14111 alarm 
,rbltun !tote electronic alarm - p1,- Is`etor lamp .tahil 

., r. , tr.. ate. Only 39'6, pin. 21- post and Insurance. 

Multi Purpose Neon Test Unit 
Itobu.I, inefid and itT,Tritetive test. i1,.,,f ,f' -- 

aalarity -coot tttt y -i,t sr .rioter 
i,l+ n Sat injy,tor foul I..T. fault 11nó, e 

pr 1,a taator 4 -say water .witch 4. 1.., 

TON,- Ireni'ton- eond,m.en terminals, etc, Otth da 
1,38, 1,,1 . 91& plus 21- 1't and insurance. 

KETTLE ELEMENT 
(lade by famous 

Ite.t 
suitable for most 
kettles- 111n. dia- 
hole. 1,100 vats. 
230i260y. Normally 
311/ each. Our frier 
15/- each, phi. 2 /r, 

S p. 

MAINS MOTOR 
l'ne siou ade -M u.nl 'li 

m.snrd decks and tap' n.- 
,smlrn -Meal also for e. 

tractor fan. Glower. heater, 
etc. New and 1alteeI. 

Snip at 9/8. l'ooria.. 
ill- for fine ,l 1. 

I f- for each 
on11m1. 1 

over post Ins. 

PPa Eliminator. Play your po.ket 
radio t0510 the 11.181.11,11 Safe L.. Coaplrt 
, ms.tmmrnt kit comprises 4 rectified 

n1s 
dropper resistance -. nothing c 

'tenser and fustian -Akin ,o.Ie 8/6 

BATTERY OPERATED TAPE DECK 
With Capstan control This omit w r.Ir,m,ly wail 

1111 de amp M 

, 

,e 

ns, 
a app, x. n c h h 2io. de..p. Il:s 

IMF a pfaoo ley ...droll for It ecoii, Playbark 

amp Rewind. ylotor is a special lien. s ,11Ity 
I s Ix int e,ldrs I for open,t lane oft 4/5volt.. Sol,pli, I 

mp1,.1, with 2 pout ready to isalall. Record. 
1Mplay head is the s n ills, 114 lypc ion-toted 
f r IOW w ills transistor, n,la pull e, hire £4 151 -, 
1...a 711, 1 e ',tit, 1 ,1. 

TUBULAR HEATERS 
Nr. 
amine 

Oft- 30/- 11111. 381 -. 1211. 42,- 
Priers which an al.oet of li -t erier include( ,:1nw,.e lo 11.11.0. 

'PILOT' CAPSTAN DRIVEN 
TAPE RECORDER 
CaMtan Driven. 4 Tranciatore 
SPECIFICATION. '!1111 min e 

400 soW. output -double truck Is in 
lord 131 and 711 fast reshot time 
Lln. spool gives one ho11r I,lay'tun wills 
standard tap'. /'our plete sill, lal I. ri,s. 
miccropl - tale slam! and im.frnrl inn 
manual. Nothing to go aroog i/ yon use 

a 84x1 tape and keep heals ilea. l e 
striation gladly given at our Croydon shop 

Special Snip Pries. This Mouth £9;19:61- 

an extra 
then ,rd, ' - ' " Is r £3 a r , i ""l m, 11'gow 23 04141 

2,11. Mani- conlo,ton all 1;- tost. Over £1 Ixest 

Ina'. M. 1 I:. w it It rnguides phone. 

ELECTRONICS (CROYDON) LIMITED 
(Dept. W.W.), 1023 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 

also at 266 LONDON ROAD, CROYDON, SURREY. S.A.E. WITH ENQUIRIES PLEASE 
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80d - WIRELESS WORLD 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone PRIMROSE 9090 
67 NORFOLK ROAD, LITTLE HAMPTON, SUSSEX. Littlehompton 2043 

Please forward all mail orders to Littlehampton 
ALL GOODS LISTED BELOW IN STOCK 

0A2 5/- 12BA6 6/- ECM 29/1 51H1.D,i12'6 I I7F42 9/- (:BT102 4 9 

Oß2 6/- 122E6 5/3 EOC34 29/6 M114 4 - l'Psn 6/9 OF7T103 4 - 
¿A5 8/- 126117 61- ECCdo 9/6 N7N 384 1-1'No 7/3 CET113 4 - 
1A768 7/6 12E1 17/6 ItOYxll 316 N339 25- I 9/- lIET116 7 6 
105 4/9 12J70T 6/6 E6X7t2 4/6 PAM 7 6 I I 5/6 OETI18 4 6 
1H5OT 7/- 12K5 8/- E6X.:93 4/6 Pt;.va 8 8 I'1,11 8/9 OET119 4 6 

114 2/6 12K70T 316 BOOM 5/6 It'R+ 8 6 I-I.Jr1 9/6 lIBT573 8,6 
1N6OT 7/9 12K80T 7/9 ElY:RS 5/- Pt," e A r1.N4 6/6 OET687 8/6 
184 419 12Q70T 3/6 F.OX718 7/- PC97 5 9 UM80 5/- 0ßT873 4/- 
1T4 2/6 128Q76T8.'- E(3:199 91- PC900 8 6 URIC 6/6 OHT887 4/6 
11/4 5/6 19AQ6 5/- K(X10719/9 PCt;64 5/6 UI'8 16/6 OBT889 4/6 
1UI 5/3 20D1 13/- ECFNO 7/- P(1716 6/9 ln'1N 10/8 0ßT890 4/6 
Mil 51 2004 10/5 BCF82 5/9 PCOLR 10/4 UY21 9/- nET896 4/8 
3A4 8/6 20F2 11/6 F.CFNB 8/6 PCL,'R9 9/9 UY41 5/6 OET897 4/6 
SAS 8,- 201.1 15/6 ECF90484/- PIX:160 8/3 U1'86 4/9 06T898 4/6 
3(14 5/3 2091 17/6 FA;F410518/6 PCF80 613 VP4 14/6 MATI00 7/9 
SQIOT 6/6 20P3 17/- ECH21 9/6 PCF82 6/- /'R105 51- MAT101 8/6 
384 419 201.4 17/6 ECH35 6/- PCF94 3/- vR150 5/- MAT120 7/9 
513401- 8/9 20E5 17/- F.CH42 8/9 PCF86 8/- W76 3/6 MATI21 8/6 
51140 4/9 26260 8/6 ECHO 5/- Pt:P801 6/6 WNIM 6/- OA6 1/9 
5íY0 8/- 30016 12/- E01183 7/- PCF802 9/6 will 10/6 °A10 6/6 
6YIOT bi- 30(117 13/- ECHS4 6/5 PCFöO. W729 10/- 0147 3E- 
573 7/6 30018 9/6 ECL90 6/- PCF80011/6 X6I 61- 0 070 8/- 
6840 7/0 30E5 11/6 ECL82 6I3 PCLRI %6 Inlet iv- 0A73 8/- 
N.407 5/9 3OFL1 15/- ECL83 9/- P01.82 8/3 %05 5/6 0A79 1/9 
6.4K3 4/9 30FL12 15/- ECL134 13/- P(:L83 816 %66 7/6 0401 1/9 
8AM4 16/6 36FLI3 6/- ECI86 11/- PC734 71- X76,1 7/9 OANS 1/6 
6AQ5 4/9 30FLI4 12/6 E0786 7/9 PCI.95 83 Y63 51- OASI 4/- 
6AT6 6/9 30L16 14/- ECLLNMI PCL86 8- OA90 2/0 
6AU6 5/6 30L17 13/- 2&/9 PEN45 7;- THAI- OASI 1/9 
8.4Y6 8/- 30P4 11/6 EF21 6/6 PE5145DD BI8TOH8 0A95 1/9 
61146 4/6 SOP4MR F.F36 8/- 19/6 & DIODES OAI82 8/- 
611t16 4/3 13/- EF37A 7/- PEN383 916 20=25 10/5 OA200 8/- 
6BH8 6/6 SOPI2 11/- EF39 5/- PFU20018/6 AA129 8/- OA202 2/- 
61136 7/- 301.19 111- EF40 8/9 F1.:13 91- 151404 6/- 0A910 9/6 
611Q7A 7/- 30PL1 11/- EF41 9/- P136 9/- A 412 3/- 0A211 19/6 
61167 9/- 30PL1315/- F.P42 3/6 P139 19/9 AC107 8/6 OAZ20012I- 
IRKS 6/- 30PL1415/- EF60 2/6 PLNI 6/9 AC113 61- OAZ20110/6 
81487 16/6 30PL1615/- F.F54 6/- PL81 6/9 AC126 81- OA7.202 9/- 
8BW6 7/- 36L60T 6/3 E1,80 4/6 PL83 81- I AC127 81- OAZ203 916 
613W7 6/- 36w4 4/6 EF83 9/9 PI.84 5/8 ACl28 1/- OAZ204 9/- 
68Z8 5/- 3623 10/- F.FRS 4/6 1'1.5011 13/6 AC154 61- OAZ205 9/- 
6C9 10/9 36Z40T 4/6 EFNN 6/3 PLSM 161- AC156 4/- OAZ20710/6 
6CD80 19/6 357.5(JT 5/6 EF89 4/9 P1194 9/3 AC157 6/- 0.47.210 7/- 
6CH8 6/- 5085 6/3 F.F91 3/3 P%4 14,- AC165 51- oAZ22413/- 
64/w4 32/- 5000 5/9 EF92 8/6 l'Y3l 616 AC366 6/- 0019 1St- 
BFI 9/5 501.40T 6/- ßF97 8/- PY90 6,- AC111N 7/5 0C22 5/- 
BF60 4/- 
8E13 610 

72 6/6 
85.92 8/6 

EF9R 9/- 
EP183 6/3 

FYRI 51- 
Pl'82 5/- 

AC177 5/6 
AD140 81- 

0023 7/- 
0024 14/6 

6F18 8/6 15082 14/6 8E044 5/9 PY83 5/6 AD149 8/- 0025 St- 
68'23 11/6 807 11/9 EF804 20/5 PY88 7/3 AF102 181- 0028 5/- 
68.2.4 10/- 5763 10/- E1190 7/6 PY900 6/- AF114 4/- 0099 6/- 
61e25 10/- AC/VP211/- EL32 3/- PY801 6/- AF115 3/- 0029 16/6 
6E98 16/5 AGTH1101- F.1.43 131- QQt83/10 AFI 16 8/- 0030 7/- 
6J50 3/9 AZI 8/- EL34 9/5 80/- AF117 614 0035 10/- 
6J6 6/- AZ31 7/9 KL36 3/9 Q4'04/7 7/- AF11R 31- 01111 7/6 
6770 4/9 A7Á1 6/6 EL41 8/- R10 15/- AF119 31- 0138 11/6 
6K711 1/8 CY3I 6/6 F.IA2 7/6 R16 84-11 AF124 716 0041 10/- 
6K110 8/- DAFBI 3/3 ELM 8/- R18 9 8 .{F125 3/6 0042 6/9 
6K81.1T 7/6 DA F96 6/- EL83 6/9 R19 6 9 AP720 7/- 06'143 12/6 
fiL6 716 DD4 10/6 F:LR4 416 TYBr,Fl110 AF127 316 OC44 8/- 
6L70TM 516 DF98 6/- P.L96 716 Pl2; 1 J ; 8 AF139 11/- OC44PM 8/8 
6L1N 7/6 DF97 10/- ELRR 8!- 1/16 15 - AF178 10/- 0045 1/9 
OL19 19/- I/1176 3/6 EL91 2/6 1:18/20 88 AFIRO 9/5 OC45M 8/- 
6LIP20 6/6 0K40 10/6 EL95 5/- 1:19 40 - AFl86 10/- 0046 31- 
6E1 12/- DK91 419 ELLRO 18/- 1.22 S 9 AFZ12 5/- O(ri5 2216 
6E28 85/- DK92 7,6 EM71 14/- 1125 12 6 BAILS 8/8 0066 26/- 
6Q70 61- DK96 6/6 EMRO 5/9 IT26 11 - HA129 2/6 0070 2/3 
6Q70T 3/9 DL94 5/8 F.M81 619 1731 6 3 BA130 2/- 0071 21- 
6E70 5/6 UL96 6/- 1/5184 5/- 1:45 13.6 1R:107 4/- 0072 2/- 
61r40T 9/6 DM70 Si- EMNS 11/- 1'35 18/8 BC108 319 0073 16/- 
61'50 5/- DM71. 919 E5017 6/6 U97 34/11 BC109 4/6 0074 81- 
r,v60 3/6 DY86 6/9 F:Y51 5/6 U45 16/6 HC113 6/- 0076 8/- 
6%4 8/6 11Y87 5I0 EY81 7/- U76 4'0 BC116 8/- OC76 8/- 
63150T 5/8 S80F 24/- EY83 9/- 1'191 12'- 50I18 5/- 0077 8/4 
6960 10/6 F.80C(: 38/- EY84 9/6 1^291 8'9 W]llN 4/6 0078 8/- 
6/30L2 11/6 883F 84/- EYRr 5/9 l'282 12 3 RCYIO 5/- 00780 3/- 
786 10/9 E88(JC 12/- EY87 6/9 I':+nt 12 6 BCY12 5/- OC79 8/- 
787 7/- EI800C 8/- E188 7/6 12 6 BCY33 6/- 0011 2/- 
7C6 5/- 1080P 17/6 EY91 3/- I' 1,,'. 8'8 BCY34 6/- OCBID 21- 
7H7 6/- RA50 1/6 K740 6/- 14u4 6- 5/- 008191 5/- 
7R7 11N BA78 18/- R241 5/6 1 u1 18 - BCY39 5/- 0082 2/8 
7Y4 616 EAB/7Nl 619 Ií7.80 319 1402n 6- BCZI l 8/6 0012D 216 
9BW6 9/6 BAC91 318 EZNI 4'3 I- /Ill 5 3 11D119 9/- OCAS 2/- 
9117 716 BAF42 7/6 O7.33 128 I 1P49 -9 BFY50 6/- 0084 8/- 
1001 9/- 8241 419 (17.34 10/- 1 I141 10 8 0,1-51 4/6 0C123 4'6 
1002 12/- 6891 8/3 0237 14/6 In02.41 6 8 1FY62 6/- 00139 12i- 
1002 11/8 E2Q3 6/- HARM 9/3 I' 110N1 66 :F116 1/5 0C140 191- 
lo14 16/- EB041 7/6 I11A1DD IiBFSU 56 :1'154 51- 0C169 319 
1O13 8/- E13C81 6/8 19/6 1T151,89 5 9 :1'1..!1 5/- O0170 2/6 
10E9 9/- REMO 5/9 111A2D118/- RI.21 91- :1'I, 4/- 0C171 3/4 
10F114 9/- EHF83 7/- HN 30 26/6 II(192 6/6 :1'17 916 OC172 4/- 
10P13 14/6 1113E89 5/9 KT36 29/1 I'(7C04 8,- sl'Ir:; 2/6 0(:200 6/- 
10P14 16/6 E6L21 10/3 KT41 19/6 UIX85 6/8 'I'I-4 2/- 00201 28/- 
12A6 6/- Et 752 4/8 KTRI 12!- 1:0F'60 81 s 10 816 OC202 5/6 
12A0Y; 8/- E(.64 6/- KT63 4'- l'1'1121 9- '1 :':11 4/- 00203 5/8 
12AD6 9/- F.C86 11/6 KT116 166 ri'III:' RN ' 4/- 00205 7/6 
12AE6 7/6 1:070e 10/6 ETNA 276 I lil 8- 've:, 41- O(:P71 27/6 
I2AT6 4/6 14091 41- KTW61 59 I 11.+2 7 '1"'/.19 5/- ORP12161- 
12A1/6 4/9 PA12 616 KTW621216 IICLN3 8 9 :17.c 5/- P346 2/- 
12 v6 6/9 E00.12 4/6 KT W63 51- l'1,4l 7,9 c+191: 4/- ZE12V7 1/9 
YAl'CHKD TBAI06TOH PAWLS: 
1.0081D/2-0081. 7/6; 1-IX:4211%2.0082, 2/8: 1-004412-0(45, 8/6. Rot of 3-O0R3. 8/6. 
Type LPI6 (AC11S, AC164, AC157. A.4120) 13/86. Post 61. 

All goods are new, tiret quality brande only. and subject to maker's full glarantee. N'e do not 
handle nanufactareni seconds nor rejects. which are often described as " new and tested " 
but have limited and unreliable Ille. 
Terms of business: Cash with order only. Post /packing 6d. per Item. Orders oser 85 past/ 
packing free. All orders cleared on flay of receipt. Any laud insured against damage in 
transit for only 6d. extra. Callen welcome Mon. -Fri. 9.3.3n p.m. lists 9 a.m. -1 p.m. Complete 
catalogue of valves, transistors and components with conditions of sale, price 6d. 

Microwave Valves 
JANUARY, 1968 

C. H. Dix, B.Sc., F.I.E.E. and W. H. Aldous, B.Sc., A.R.C.S., 
D.I.C., F.I.E.E. 

This book is for the technically educated reader (graduate or 
H.N.C. level) who wants to understand the physical processes 
and operation of microwave valves. These processes are described 
from a fundamental viewpoint with some appropriate mathe- 
matical treatment. The treatment is based on the motion of 
electrons in electric and magnetic fields and the properties of 
the various types of r.f. circuits and transmission lines that are 
used in the devices. Microwave triodes are discussed, but the 
emphasis is on beam devices, both linear and crossed field, and in 
describing these the space charge wave approach is used con- 
sistently. Further chapters cover the formation and focusing 

of electron beams, the noise properties of devices, construction 
and applications. 275 pp. 185 illustrations incl. 8 plates. 55s net, 
56s Id by post. 

Short -Wave Listening 
J. Vastenhoud 

This easily understood book is intended as a guide for the benefit 
of the increasingly large numbers of regular listeners to short -wave 

transmitting stations and also for radio amateurs who are interested 

in short-wave listening, and fully covers the many problems and 

possibilities of the subject, ranging from interference to DX clubs. 

112 pp. 33 illustrations and 4 plates. 12s 6d net, 13s 5d by post. 

Foundations of Wireless 
M. G. Scroggie, B.Sc., F.I.E.E. 

Seventh Edition 

This standard work covers the whole basic theory and, starting 
from the most elementary principles and assuming no previous 

knowledge on the reader's part, deals with receivers, transmitters, 
amplification, valves, transistors, aerials, power supplies and 

transmission lines. The treatment of frequency changers has 

been brought into line with modern practice, while common -grid 

and cascode v.h.f. amplifiers, e.h.t. generators and transistor 

d.c. voltage raisers are also covered. 388 pp. 278 diagrams. 

21s net, 22s 5d by post. 

obtainable from all booksellers 

ILIFFE BOOKS LTD DORSET HOUSE STAMFORD STREET S.E.I 

WW-I27 FOR FURTHER DETAILS 
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NEW SOLID STATE HIGH FIDELITY EQUIPMENT 

POWER AMPLIFIERS - PRE -AMPLIFIERS 

POWER SUPPLIES -- BRITISH MADE 

MP3 

SP6-2 

COMPLETE FULLY ILLUSTRATED 
BROCHURE FREE ON REQUEST. 

We PROUDLY PRESENT THIS RANGE OF AUDIO EQUIPMENT 
developed from DINSDALE Mk. Il -each unit or system will compare 
favourably with other professional equipment selling at much 
higher prices. 
Brief details are below:- 

SYSTEM 

* A 

* 1 * 2 l._. * 4 
MPA25 * 8 

4 * 9 

MPA 12 .*. 14 

COMPRISING 

S watt mono for 3 to 5 ohm 
speakers 
12 watt mono for 3 to S ohm 
speakers. 
12 watt mono for 12 to 16 ohm 
speakers. 
24 watt mono two channel for 12 
to 16 ohm speakers. 
20 watt mono stereo for 12 to 
16 ohm speakers. 
24 watt mono stereo for 3 to 
S ohm speakers. 
40 watt mono stereo for 7; to 
16 ohm speakers. 

SYSTEM 
PRICE 

E10.3.0 

E13.17.6 

E14.12.6 

E20.15.0 

E24.0.0 

E26.15.0 

E29.10.0 

VHF FM TUNER 871105 Mc's Transistor Superher. Geared tuning. Terrific 

quality and sensitivity. For valve or transistor amplifiers. 

4 x 31 x 23ín. Complete with dial plate. S Mullard 

Transistors, Plus 4 Diodes. (Cabinet Assembly 20 :- extra). 

TOTAL COST 
TO BUILD y P.P. 216 

FM STEREO DECODER 7 Mallard Transistors. Printed Circuit 
Design with Stereo Indicator. For use 
with any valve or transistor FM. Uses 
pot cores to Mullard design and ger. 
and silicon transistors. As used by 
B.B.C. and G.P.O. 

65.19.6 Complete Kit Price P -P. 2 6 

BUILD 
TAPE 

A QUALITY 
RECORDER 

using 
MARTIN RECORDAKITS * TWO- TRACK. Deck 110,10 0. 
Martin Amplifier, 614; 19 6. Cabinet 
and speaker 7 gns. Complete kits with 
FREE 7in. 1,200ft. tape, spare spool. 
Today's Value 145. 27 gns. P.P. I5 - 

* FOUR -TRACK. Deck EI3 10:0. 
Martin Amplifier EIS/1945. Cabinet and 
speaker 7 gns. Complete kits with 
FREE 7in. 1,200ft. tape, spare spool. 
Today's Value E50. 30 gns. P.P. IS - 

MW LW QUALITY Fully tunable superhet 
TRANSISTOR RADIO TUNER with excellent sensitivity 

and selectivity. Com- 
plete with front panel, 9 
volt operated. For use 
with any amplifier or 
tape recorder. 

TO BUILD 63.19.6 

MANUFACTURERS 
We wish to Purchase 
large quantities of 
NEW TRANSISTORS i DEVICES - Please 
write or phone (01) 
723 -10089, EXTN. 4. 

QUARTZ CRYSTALS 
I Mrs. HC6U sub -min. 20 - 
612 volt 80C oven Cathodeon 224 

I Mc s. plus 100 kc s. 3 pin . 22 6 
Send for list of S00 types. I - post paid 

NUMICATORS 
Mallard Z520M with base 
Hivac YN3 wire leads 
931A photo mutt. with base 
7801u Tube 

22,6 
IS - 

IS - 

MAYFAIR PORTABLE 

ORGAN 

BELGRAVIA 

CONCERT 

ORGAN 

details on 

request 

TOT;L COST 

99 gns 
Deferred 

terms 
available 

* Fully TRANSISTORISED POLYPHONIC British design. 
* Build this superb Instrument STAGE BY STAGE in your own home. 
* A Truly portable instrument for all enthusiasts. * Call in for a DEMONSTRATION 
ORGAN COMPONENTS 
We carry a comprehensive stock of organ components for TRANSISTOR AND 
VALVE FREE PHASE designs: complete details on request. 

AUTO -BAN TRANSISTOR CAR RADIO British Made 
BUY NOW! It NI51 1 5 tit I;.rl, . Po,.li 

I. i ..I, t.. irla vi..., k.I .a,.1 

I... , r r u. ,t N. Ic..,I 
LIST PRICE 12 GNS. 

I,i-I.I,,,t,,.,,,,,.., 19.9.0 £11196. Il' 
PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO- ACTIVITY 
Supplied complete with instructions. haversack. cables 

and probe. List price 670. BRAND NEW. 

E4.19.6 P. P Io - 

* Ever Ready 
Batteries for 
above 
IS pair. 

GARRARD 
RECORD 

DECKS 

COMPLETE RANGE 
FROM 

£4.19.6 
SEND FOR 

ILLUSTRATED 
BROCHURE 

Full details on 
advertised products 
free on request. 

SALFORD 193A XTAL CHECKER 
110 250v A.C. in new condit on. 612.10.0 plus carriage 10,- 

TRANSISTORS SEMICONDUCTORS 

Send for Free List No. 36 of 650 
Transistor devices 
We have the 
* LARGEST RANGE OVER 650 TYPES 
* COMPETITIVE PRICES 
* Id GRADE STOCKS * FULLY GUARANTEED 

24 -PAGE ILLUSTRATED BROCHURE LIST- 
ING 2,000 DEVICES. Data and circuits 

Iincluding 
Valve and Quarts Crystallists. 

- post paid. 

BUILD THESE PW PE DESIGNS 

I l'.W. TUNER lnith "I II .. 99 8 

1\1'I-D.tZLLIi.11IR11015 796 
I. Hamlin £4 - 
nith JAllnl rlusv.fs und ralir.l 
öT.\DILInED POWKIt dl-l'PI.Y 
PROTO SLAVE l'NIT 

49 6 
42,8 

001.111 RT.t'l'1: £6 19 8 

+WITI'HF.0 }'.N. TUNER 77 8 

TIfS'RIMTOII POWER I'ON tl-I.}:I: 
l'roI 1.157 :41111 PRII'1:sIrN I:Ityl 

CATALOGUE 
LATEST EDITION 
225 PAGES. 6,000 ITEMS. 

1,000 ILLUSTRATIONS. 

* 20 pages of transistors and semi -conductors 
devices, Valves and Crystals. 

* ISO pages of components and equipment. 

* SO pages of microphones, decks and Hi -Fi 
equipment. 

The most COMPREHENSIVE -CONCISE -CLEAR COMPONENTS 
CATALOGUE in GT. BRITAIN. Complete with 10 - worth DISCOUNT 
VOUCHERS. 

FREE WITH EVERY COPY. Send today 8/6 PAID 

HENRY'S RADIO LTD. 
303 EDGWARE ROAD 

LONDON, W.2 

WE CAN SUPPLY FROM STOCK MOST 
OF THE PARTS SPECIFIED ON CIRCUITS 
IN THIS MAGAZINE. SEND LIST FOR 
QUOTATION. 
PHONE 01 -723 1008 9 
OPER HON. -SAT. 9 a.m. -6 p.m. THURS. 
9 a.m. -1 p.m. 

H 
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IMMEDIATE DESPATCH FULL SPARES AND SERVICE AVAILABLE 

20 Amp. LT. SUPPLY 
UNIT 

As supplied to Min. of Defence and 
Crown Agents for overseas Govt. 
LATEST DESIGN HEAVY 
DUTY 12 24 VOLT D.C. 
Output: Adjustable up to 20 AMPS. 
CONTINUOUS at 12;24 volts. 
FULLY FUSED, Neon indicator, 
0 -20 amp. meter. Size 16 x 12 x 20in 
high, in heavy gauge steel cabinet. 
Grey Hammer finish- Weight 50 lbs. 
Input: 220 230 240 v. A.C. 50 cycles. 

ONLY £32.10.0 Plus 40'- C. & P 

G.B. (Inland) 

30 Amp. LT. SUPPLY UNIT 
UP TO 18 v. ID.C. WITH SMOOTH STEPLESS VARIATION 

Designed for CONTINUOUS use at max. loading * Fitted voltmeter and ammeter. * Instantaneous overload cut -out. 
Input: Mains A.C. Robust construction, 2 tone finish, steel case. 

C. & P. 40: -. G.B. (Inland). 
Entirely suitable for plating plants, 
Laboratory supplies, etc. 

£55.0.0 
5 AMP. A.C. & D.C. VARIABLE SUPPLY UNIT 
Speofkat,on: Output: 0 -260 v. A.C. 0 -240 v. D.C. * Smooth stepless voltage variation from 0 -Max. * Current consistent throughout the controlled 

range. * Ammeter and voltmeter fitted, and neon 
indicator. * Fully fused input and output. 

Strong steel case, with carrying handle and rubber feet. 
11 x 7 x 14ín. high. Made in England. 

£30 . 0 . 0 C. & P. 40 - Gt. Britain (Inland). 

CURRENT PRODUCTION - BUY DIRECT FROM 

TRANSISTORISED MEGOHMMETER * PUSH BUTTON 
TO READ 

500 v. - 1,000 Megohms. Superb, 
portable instrument. Supplied 
c/w batteries, probes and carrying 
case. 

ONLY £25.0.0 C. & P. 7'6. 

VARIABLE VOLTAGE 
TRANSFORMERS 

J f-J 
i/ .0";" 

AVAILABLE ONLY FROM I.M.O. 

Modern styling for modern equipment 

'SLIDE -TRANS' &'SLIDUP' MODELS 

Fully rated current consistent 
at all points along the winding 

MANUFACTURER 

* SMOOTH CONTINUOUS ADJUSTMENT * ALL MODELS SHROUDED FOR SAFETY 
(IDEAL FOR EDUCATIONAL AUTHORITIES) * BENCH OR PANEL MOUNTING * UP TO 260v. AVAILABLE FROM ALL MODELS 

All models 230v. A.C. 50'60 c.p.s. Input 

I Amp. £4 . IO . 0 
2.5 Amp. E5 . 17 . 6 

5 Amp. E9 . 0 . 0 
8 Amp. L13 . 10 . 0 

10 Amp. EI8 . 5 . 0 
12 Amp. EI9 . IO . 0 
20 Amp. E32 . IO . 0 

C. & P. EXTRA 

CONSTANT VOLTAGE 
TRANSFORMERS 

BEAT WINTER ! 

AUTOMATIC MAINS STABILISER 

36 FT. AERIAL MAST 
NEW LATEST PATTERN TUBULAR MAST 
Check these vital points: * Made from 6 x Ifin. Sheradized steel sections, 

for durability and strength. * Extra strong locating base. * Top cap fitted with pulley and halyard. * 2 sets (8) Rotproof Guys. * Rustproofed Steel Picketing Stakes. 
ONLY 115.0.0 ex 

works 
Carr. 20 -. Returnable +.00d case 30 -. 

PORTABLE VARIABLE A.C. POWER 
Designed for engineers 
whose requirements 
call for a visual indi- 
cation of volts applied. 
OUTPUT: 
0 -260 v. I j amps. 
INPUT: 
230 v. A.C. 50/60 c.p.s. 
Fitted with fuse, volt- 
meter, safety indicator 
on-off switch and lead. 
Size 8 x 5 X 5in. high. 

PRICE 

SUPPLY UNIT 

£8.17.6 C. & P 126 

ONCE AGAIN WE CAN EXPECT THE 
USUAL VOLTAGE DROPS DUE TO THE 
COLD WEATHER 
* No attention * No Maintenance * No Moving Parts * Corrected Wave 

Input: 190 -250 v. A.C. Output: 240 v. A.C. 
Accuracy: :7. 1 %. Capacity: 250 watts. 
Maintain " spot -on " test -gear readings at all times 
Weight: 21 Ib. Fitted signal lamp and switch. 
Size: I I x 61 X 6in. high. 

£12.10. C. & P. 
20'- 

LATEST SOLID STATE 
VARIABLE VOLTAGE 

CONTROLS * COMPLETELY SEALED * COMPACT AND COM- 
PLETE 

* PANEL MOUNTING 
230 A.C. Input 25 -230 volts output 

5 amp. model E8 

10 amp model [13 5 - 

PORTABLE TRANSISTOR TESTER 
SUITABLE FOR PRODUCTION & LABORATORY USE 

SPECIFICATION: 

Alpha 0.7 to 0.997 

Beta 5 -300 

ICO 0- SODA. SmA. 

Capable of measuring GER- 
MANIUM AND SILICON 
DIODES. 
DESIGNED WITH RESIS- 
TANCE SCALE 200 ohms to 

1 Megohm as an ADDED FEA- 
TURE. Housed in heavy duty 
plastic case, c/w internal 
battery. 

(Dept. W.W.7), 313 Edgware Road, London, W.2. 

Only 

£6.19.6 
Plus 7,6 C. & P 

01 -723 2233 4 
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RECEPTION SETS R220 8220 
These comprise two crystal controlled AM 
receivers and can be operated independent of 
each other on one spot frequency in the band 
60-100 Mc /s., with built in monitor speaker. 
They are housed in one metal cabinet, size 
214 x 124 X 184in. and ready for immediate 
mains operation (200250 v. 50 cis.). Supplied 
BRAND NEW in original crate, complete 
with spares and manual. L20. Carr. 50! -. 
POWER UNIT TYPE 24 FOR R.2I6 RE- 
CEIVER. A.C. operated 100 -125 or 200 -250 
volts 50 c's. BRAND NEW AND BOXED. 
19 19.6. Carr. I0 6 

FILTER VARIABLE BAND PASS No. I. 
Dual channel unit. each channel has variable 
slot frequency of 500 -900 cis., 1,200 -1,600 cis., 
and band pass facility. 600 ohms input and 
output, monitor input and high impedance 
output iacks. Standard rack mounting 34in. 
deep panel. Mains operation 200,250 v. 50 c /s. 
BRAND NEW LS 196. Carr. 10 -. 
HRO TUNING METER. 0-1 ma. New and 
boxed 25/-. Post 2 -. 

BC221 FREQUENCY METER 
125 Kc s. to 20 Mc s. 

This crystal controlled heterodyne fre- 
quency meter is too well -known to need 
further description. Those we offer are 
complete with correct individual calibration 
book and are carefully tested and guar- 
anteed. New condition. 

Laboratory Standard 
230 

Also some less calibration book, in working 
order. £9'1916. Carr. 10' -. 

V.H.F. SIGNAL GENERATOR 
MARCONI TF-801A/1. Covers 10 to 310 
Mc /s. (4 bands). DIRECTLY calibrated. Int. 
Mod. at 400, 1,000 and 5,000 c /s. Attenuated 
or force output. Guaranteed overhauled, 
accurate and in perfect working order. 
135. Carr. LI. 

BEAT FREQUENCY OSCILLATORS 
MARCONI TF -195M. Covers 10 cps. to 
40 kc /s. in two sweeps. 0 to 20 kcis. and 
20 to 40 kc.s. Output 2 watts into 600 
or 2,500 ohms. Panel meter indicates 
output voltage. A.C. mains operation 
100 to 250 volts. First class condition. Fully 
tested. £20. Carr. 30/ , 

AMERICAN HEADSET TYPE HS -30-U 
600 impedance. BRAND NEW and boxed, 
15/ -, postage 2/6. 

DISTORTION FACTOR METER 
MARCONI TF -142E. This instrument 
measures the percentage of total harmonic 
distortion in the fundamental frequency 
range 100 to 8,000 cis. The lowest scale 
engraving is 0.05 %. Will handle 2 watts 
(continuous) and will give satisfactory 
readings with only I mW input. Mains 
operated. Output impedance 600 ohms. 
Very good condition. £20. Carr. 20/ -. 

MICRÓAMMETERS 
R.C.A. 0.500 microamps. 2 }in. circular 
flush panel mounting. Dials are engraved 
0-15, 0 -600 volts. As used in the American 
version of the No 19 set. BRAND NEW 
and boxed IS, -. P. & P. 1;6. 

AR-U SPARES 
Knobs. Medium size, Set of 8 I0 /- 
Knobs, Large size S/6 
Condenser (3 x 4 mfd.). Post 4/6 12/6 
Mains Trans. (L.F.) (postage 9/ -) 42/6 

MINIATURE RELAYS 
240 v. A.C. coils. Contact assembly 2 
" makes " and I C.O. 5 amps. Size 2 x !Ix 
lin. Unused and removed from brand new 
equipment 8/6 post paid. 

MOVING COIL PHONES. Finest 
quality Canadian with chamois ear -muffs 
and leather- covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. As above but 
complete with moving coil microphones 25 -. 
OLR -5 Low impedance headphones with 
attached throat microphone. 12/6. All these 
items BRAND NEW. Postage extra 2 6. 

CINTEL NUCLEONIC SCALERS 
Nos. 36402 and 36411. Unused with hand- 
book. List Price 1300 /1320. Our Price E6S. 

CRT Type 89D as used in the Cossor 1035 
Oscilloscope. Brand New 59/6, P. & P. 4/6. 

WIRELESS WORLD h? 

ADVANCE TEST EQUIPMENT 
HIB Audio Signal Generator £30 0 
JIB Audio Signal Generator £30 0 
J28 Audio Signal Generator £35 0 
TT1S Transistor Tester £37 10 
VM76 AC DC Valve Voltmeter £72 0 
VM78 AC Millivoltmeter (transistorised) £55 0 
VM79 UHF Millivoltmeter (transistorised) £125 0 
These are current production, manufactured in U.K. 
by Advance Electronics Ltd. (not discontinued 
models). Showing a saving of approximately 33; ".. 
on nett trade price. BRAND NEW. all in original 
sealed carton. Carr. 10 - extra per item. Special 
otter of 10 discount tor schools and technical 
colleges, etc. 

OSCILLOSCOPE TYPE 13A 
Double beam. Time base 2 cis. to 750 kc,s. Band width up to 
5 Mc /s. Calibration markers at 100 kc's. and I Mc /s. Operates 
from A.C. mains 100 to 250 volts. A completely reliable 
quality instrument. Supplied fully checked with circuit 
122/101-. Carr. 311.. 

HRO MODEL 5T E30 
The octal valve version. In mint condition. Complete with ail 
nine general coverage coil sets covering 50 kc /s. to 30 Mc /s. 
Instruction Booklet and circuit. but less external power supply. 
Carriage 30/-. Complete manual available at 30/- extra. 

PRICES NOW REDUCED CINTEL EQUIPMENT. 
ELECTROLYTIC CAPACITANCE AND INCREMEN- 

TAL INDUCTANCE BRIDGE No. 36601 
A modern instrument, all solid state, which accurately measures 
the capacity of electrolytic condensers from 0.11á to 1,000,4 
under operating conditions. Leakage current and polarizing 
voltage are separately metered. Inductances from 100 mH 
to 100 H can also be measured with current up to 100 mA. 
A.C. mains operation. Unused with handbook. List Price 
C220. Our Price [70. 
WIDE RANGE CAPACITANCE BRIDGE. No. 1864. 
A matching instrument to the above. All solid state. Mains 
operation. Measures from 0.002pF to 1001ií. Unused with 
handbook. List Price £250. Our Price £7S. 

MARCONI TEST EQUIPMENT 
PORTABLE FREQUENCY METER TYPE TF.I026 

SERIES 
TF.1026/4 2,0004.000 Mi s., TF.1026 5 1.800'2.200 Mc /s., 
TF.1026 /6 3,800.4.200 Mc s., TF.1026 7 1,700/2,100 Mcis., 
TF.102619 2,425/2,525 Mes. 640 each. 

WIDE BAND MILLIVOLTMETER TYPE TF.I371 
10014v to 300 my in five ranges. 30 c /s. to 30 mc/s. L4S. 

VACUUM TUBE VOLTMETER TYPE TF.I300 
A.C. measurement 0.05 to 100 v., 20 c /s. to 300 Mc /s. D.C. 
measurement 0.1 to 300 v. Each over 5 ranges. Will also 
measure ohms, 50!! to 5m!! in 2 ranges. £45. 

SENSITIVE VALVE VOLTMETER TYPE TF.II00 
1001iv to 300 v. A.C. in 12 ranges. 10 cis to 10 Mc /s. Can 
also be used as a wide -band amplifier. 150. 

DELAY GENERATOR TYPE TF.I415. 
Provides sweep -delaying facilities when used in conjunction 
with the TF. 1330 (series) or similar oscilloscope. Alterna- 
tively, it may be used independently as a general purpose 
delay generator. E35. 

TF.867.A Standard Signal Generator [200 
TF.890.A/I R.F. Test Set [150 
TF.I020.A/2 R.F. Power Meter E50 
T.F.1066.B/2 U.H.F. F.M. Signal Generator £200 
TF.1067 Hetrodyne Frequency Meter [65 
TF.1102 Amplitude Modulator £40 
TF.1221 Hetrodyne Unit (125 
TF.1274 V.H.F. Bridge Oscillator [40 
TF.1275 V.H.F. Bridge Detector E40 
TF.1350/1 Power Unit for TF.1346/I L40 
TF.1400 Double Pulse Generator £100 

Detailed technical specifications supplied upon request. 
Offered BRAND NEW at fraction of original cost. 

CHARLES BRITAIN (Radio) LTU. 
II UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. 01-836 0545 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours 9-6 p.m. (9 -1 Thursdays). Open all day Saturday. 

PORTABLE OSCILLOSCOPE CT.S2. 
A compact general purpose instrument with 
many unusual features. Size 9m. high. 8in. 
wide, 6 4in. deep. Time base 10 c's. to 
40 kc /s. Y plate sensitivity 40 v. per cm. 
Tube 21ìn. Frequency compensated amplifier 
up to 38 dB gain. Bandwidth up to 1 Mc /s. 
Single sweep facilities. Operates from A.C. 
mains 100 -250 volts. 50 cis. Complete with 
all test leads. metal transit case, instruction 
book and circuit diagram. BRAND NEW. 
Tested and guaranteed. 122/10i-. Carr. 10 /, 
SIGNAL GENERATOR CT -218 (FM/ 
AM). MARCONI TF 937. 
Covers 85 Kc;s. to 30 Mc!s. in 8 switched 
ranges. Effective length of film scale is SOft. 
Output level variable in I dB steps from 10/ 
to 100mV (751.4). Also IV Outputs down to 
0.1iiV from an outlet at 7.5!1. Int. mod. at 
400 c /s.. I Kc /s., 1.6 Kc /s. and 3 Kc /s. FM at 
frequencies above 394 Kcis. Variable mod. 
depth and deviation. Crystal calibrator 200 
Kc/s and 2 Mc /s. Monitor speaker for beat 
detection. fully metered, blower cooled, 
Panclimatic. A.C. mains 100 to 150 and 200 
to 250 volts, 45 to 100 cis. 17 x 201 X 
1741n. Weight 117 lbs. Fully tested and 
guaranteed. Fraction of original cost. L65. 
Carr. 

T.C.C. METALPACK CONDENSERS. 
0.1 mfd. 500 v. D.C. wkg. at 70 C. Brand new. 
polythere wrapped, 7 6 doz., or E2 per 100. 
T.C.C. METALMITE 350 v. D.C. wkg. 
0.1 mfd. (CP37N). 0.05 mfd. (CP3SN); 0.91 
mfd. (CP.32N) al! at S 6 doz. or 32/6 per 100. 
SPRAGUE METAL CASED CONDEN- 
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz.. 
or 32/6 per 100. 

T.C.C. VISCONAL CONDENSERS. 
8 mfd. 800 v. D.C. wkg. at 71 "C. CP 
152 v. Size 3 x 14 x Sin. high. BRAND 

ll X I} X 4)in. high. BRAND NEW 

NEW (boxed), 8/6 each. DUBILIER. 
4 mfd. 600 v. kg. CP 1307 or similar. 

(boxed), 4/6 each. All post paid. 

STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved, E.S. 
screen, universal mounting. Size 4 x 31 X 
24in. ALL BRAND NEW. 24,,- each. 
Post 416. 
Type I. 250-0.250 v. 80 mA. 6.3 v. 3.5 a., 
6.3 v. I a., tapped at 2 a. 
Type 2. As above but 350 -0.350 v. 
80 mA. 
Type 3. 30 v. 2 a., tapped at 12. 15. 
20 and 24 v. to give 3- 4- 5- 6 -8-9 -10 v., etc. 
Type 5. 0- 5 -9 -15 y 4 3. Ideal for chargers. 

LOW CAPACITANCE BRIDGE 
MARCONI TF. 1342. Range 0.002 pF. to 
1,111 pF. Accuracy 0.2 %. Three terminal 
transformer ratio arm bridge allows " in 
situ " measurements. Internal oscillator 
frequency 1,000 c /s. 12 x 17 x Ellin. Weight 
154 lbs. A.C. mains 200 to 250 and 100 to 
150 v 40 -100 c /s. With leads and handbook. 
ABSOLUTELY BRAND NEW. List 
Price C120. Our Price L4S. 
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VIKING TRANSISTOR 
40 -50 WATT AMPLIFIER 
OPERATING INSTRUCTIONS. 
GENERAL. An extremely reliable 
lightweight amplifier capable of giving 
40-50 watts of undistorted sound, 
made possible by the use of the latest 
semi- conductors (transistors) and 
techniques which ensure space -age 
reliability under the most rugged 
conditions. It is designed as a general 
purpose amplifier particularly suitable for use with musical instruments that 
require exceptionally high treble response (not recommended for Bass Guitar). 
Tremolo facilities are available on Channel I only. INPUTS-CONTROLS- 
CHANNEL I (Tremolo). This contains two high gain input jack sockets con- 
trolled by Volume Control I which is mounted directly above the two sockets 
marked Tremolo. BASS I. Gives a controlled boost to the lower frequencies 
on Channel I only. TREBLE I. Gives a controlled boost to the high frequencies 
on Channel I only. TREMOLO. This operates on Channel I only and the vari- 
ations of intensity and speed of the Tremolo beat is adjusted by the controls DEPTH 
and SPEED. A socket is provided in the rear of the amplifier so that the Tremolo 
may be switched on and off by the use of a footswitch plugged into the socket. If 
you wish the Tremolo to be used without the footswitch, this is possible as the foot - 
switch is only used to short out the effect. INPUTS AND CONTROLS - 
CHANNEL 2 (Normal). This contains two high gain input jack sockets controlled 
by Volume Control 2 which is mounted directly above the sockets marked Nor- 
mal. TREBLE. Gives a controlled boost to the treble frequencies on Channel 2 
only MAINS VOLTAGE. Fully adjustable. 200 -250 volts A.C., 50 cycles. 
POWER OUTPUT 40 -50 watts sine wave British rating. Very little distortion. 
OUTPUT IMPEDANCE 3 ohms. Price 21 gns., plus CI postage and packing 

VALVE VERSION OF THE ABOVE AMPLIFIER 40-50 watt, A.C. Mains 
200/250 volts for 3 and 15 ohm speakers. Price 27 gns. plus LI postage and packing 
(No Tremolo facilities on this amplifier.) 

STAR SR 150 COMMUNICATION RECEIVER 
Frequency range: 535 kc s -30 Mc s. 4 wave- 
bands. 5 valve superhet. Incorporates BFO. 
bandspread tuning, " S " meter, external tele- 
scopic aerial and ferrite aerial. Built -in 4in. 
speaker. Easy -to -read dial. For 240 v. A.C. 
operation. Complete, brand new, with full 
instruction manual. IS gns. P. & P. 101-. 

£5.5.0 
Circuit and parts list 2/6, 
free with parts. 

JANUARY, 1968 

`ELEGANT SEVEN' MK MA 
Power supply kit to purchasers of " Elegant 
Seven " parts, incorporating mains transformer, 
rectifier and smoothing condenser. A.C. mains 
200/250 volts. Output 9 v. 100 mA. 9/6 extra. 

* De luxe wooden cabinet size 124 X13} x 3 }in. * Horizontal easy to read tuning scale printed 
grey with black letters, size Ill x2in. 

A< High " Q " ferrite rod aerial. * I.F. neutralization on each separate stage. * D.C. coupled push pull output stage with 
separate A.C. negative feedback. * Room filling output 350 mW. * Ready etched and drilled printed circuit board 
back printed for foolproof construction. * Fully comprehensive instructions and point -to- 
point wiring diagram. * Car aerial socket. * Fully tunable over medium and long wave. 
168 -535 metres and 1,250-2000 metres. * All components, ferrite rod and tuning 
assembly mount on printed board. * Sin. P.M. Speaker. * Parts list and circuit diagrams 2 6 free with 

parts. 

SPECIAL OFFER 

ONLY 
£4.4.0 7 6 

Plus 
ar-r P. & P. 

Buy yourself an easy to build 
7 transistor radio and save at 
least £10. Now you can build 
this superb 7 transistor super - 
het radio for under L41101 -. 
No one else can offer such a 
fantastic radio with so many 
de luxe scar features. 

ANTI -THIEF CAR BURGLAR ALARM 
The Melguard Safermatic consists of an electrical device housed in small metal box 4x2x I }in., which has been designed and developed to provide protection required by the average motorist at an economic cost. Using this system, an alarm and the immobilised condition is set automatically as soon as you park the car. Should you leave the key in the ignition, no one but you can drive the car away. Upon entering the vehicle the method of starting the car is by switching on the ignition. depressing two hidden switches and simultaneously operating the starter. Location of the switches is known only to you. Should the alarm be set off it can be stopped by following the normal starting procedure. For 12 v. operation. List price 79/6. OUR PRICE 29/6 plus 2/6 P. & P. Full easy -to- follow instructions supplied. 

NEW! The DORSET 
TRANSISTOR PORTABLE RADIO 

with BABY ALARM Facilities 
600 milli -watt solid state 7 transistor plus diode 
and thermistor. 
Completely modulised high quality portable radio 
featuring complementary N.P.N. and P.N.P. out- 
put stage. 
The comprehensive easy -to- follow drawings sup- 
plied make this the easist -ever transistor radio 
set of parts, with the following features: * Simple connections to only 6 tags on 

the R.F. /I.F. module, 31.F stages, osc. 
coil and 3 transistors which, with 
their associatd components are 
completely wired. * Only 4 connections on the A.F. 
module to complete the 4 transistor 
600 milli -watt solid state amplifier. * Pre- aligned R.F.;I.F. module built 
and tested. * A.F. module built and tested. * Fully tunable over M.W. and L.W 
bands. M.W. 540 -1.640 Kc /s (557- 
183 metres). L.W. 150-275 Kc s. 
(2,000 -1,100 metres). * Intermediate Frequency 470 Kc /s. * Sensitivity: M.W. at 1 Mc /s 10 
microvolts plus or minus 3 dB. 
L.W. at 200 Kc /s. 40 microvolt 
plus or minus 4 dB. * High Q internal ferrite rod aerial 

on both wavebands. * Class "B" modulised output stage 
with thermistor controlled heat 
stabilization. Class "B" output 
stage ensures long battery life. 
Current drain is proportional to the 
output level. Total current drain of 
the receiver under no signal con- 
ditions is 10-12 mA. At reasonable 
listening level 20-30 mA. * Extension sockets for car aerial 
input, tape recorder output (in- 
dependent of volume control) and 
Ext. Speaker. * All components (except speaker) 
mount on the printed circuit 
board. Easy to follow instructions. 
Size of cabinet 12ìn. long, Bin. high 
and Sin. deep. * Fingertip controls. 

NEW Transistorised SIGNAL GENERATOR 
Size 51 x 31 x I }in. For I.F. and R.F. alignment and A.F. output. 700 c's frequency 
coverage 460 kc /s to 2 Mc /s, in switched frequencies. Ideal for alignment to our Elegant Seven and Musette. Built and tested. 39 6 P. & P. 3 6 

RADIO AND T.V. COMPONENTS (ACTON) LTD 
21A HIGH STREET, ACTON, LONDON, W.3 

SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY. 
Goods not despatched outside U.K. All enquiries stomped add. envelope. Terms C.W.O. 

FIRST QUALITY PVC TAPE POST & PKG. 
Sein. Std. 850ft. 9/- Sin. L.P. 850ft. 106 ON EACH 7in. Std. 1,200ft. II /6 Sin. T.P. 600ft. 106 
Sin. 
5 1in. 
5 1in. 
7in. 

L.P. 
L.P. 
D.P. 
L.P. 

240ft. 4/- 
1.200ft. 11 /6 
1,800ft. 18/6 
1,800fí. 18'6 

Sin. 
Sain. 
7in. 
4in. 

T.P. 
T.P. 
T.P. 
T.P. 

1,800ft. 25/6 
2,400ft. 32/6 
3,600ft. 42/6 

900ft. I5 /- 

16. 
4 OR MORE 
POST FREE 

600 mW SOLID STATE 

4- TRANSISTOR AMPLIFIER 

Features NPN and PNP Com- 
plementary Symmetrical Out- 
put Stage. The elimination 
of transformers ensures maxi. 
mum efficiency and frequency response. Automatic heat compensation. Combined A.C. /DC. feedback. Class B output stage, i.e. output power is proportional to total current consumption, this ensures long battery life. Under no signal condition (IQ) current drain is approx. 

12 mA at 9 volts (4 mA in the output pair). Printed circuit construction. Size: 2} x x ¡in. Speaker output impedance 12 ohms. Output power 600 mW at 5% distortion, 400 mW at 2.5% distortion, 750 mW at 10% distortion. Supply 9 volts. Total current consumption at a reasonable listening level approx. 35-40 mA at full power (speech and music) average 65 mA. Sensitivity for 50 mW output is 10 mW. Frequency response -3dB points 90 c /s. and 12 kc /s. Price I5 /- plus I!- P. & P. 
7 x 4 speaker to suit, 13/6, plus 2!- P. & P. 

Fairchild Decade Counter. 
9 silicon transistors, 17 
diodes, divide -by -ten unit. 
Can be coupled to digitron 
tube type GRIOK. Can be 
directly coupled to form 
an efficient digital counter. 
Zero pulse line incor- 
porated so that all readings 
can be instantly reduced to 
zero. Power input+ 
150 v. at 4.5 mA. -70 v.. 
at 150 mA. including 
digitron feed. 
Maximum frequency 
I Mc /s. pulse width. 
Input pulse amplitude not 
less than 100 mV. 
ES plus 2;6 P . & P. 

BSR TAPE DECKS 
200;250 v. A.C. mains 
Type TD2. Tape speed 31 
twin track, £6/19/6. 
Type TDIO, 2- track, 3 speed, 
plus rev. counter, E7 /19¡6. 
Type TDIO, 4- track, 3 speed, 
plus rev. counter, E9 /S / -. 
P. & P. on 
each 7 6 

EXTRACTOR 
FA N 

A.C. mains 230/ 
250 v., complete 
with pull switch. 
Size 6X6x4in. 
Price 27/6, plus 
5/- P. & P. 

3 TO 4 WATT AMPLIFIER 
3-4 watt Amplifier, built and tested. Chassis size 7x3 1 x lin. 
Separate bass, treble and volume control. Double wound mains 
transformer, metal rectifier and output transformer for 3 ohms 
speaker. Valves ECC8I and 6V6, 0/5/- plus 5/6 P. & P. 

323 EDGWARE ROAD, LONDON, W.2. 
PERSONAL SHOPPERS ONLY. All orders by post must be sent to our Acton address. Early closing Thurs. 

www.americanradiohistory.com

www.americanradiohistory.com


JANUARY. 1968 WIRELESS WORLD 85 

L 

25 U53 TOTTINHAM COURT RD. LONDON W.1: 
Tel: 01 -580 4534 7679 -Open 9 a.m. -6 p.m. Mon. to Sat. inclusive. Open Thurs. till 7 p.m. 

_ __ _ __.._ _ ___...__ 
GARRARD 

DEC (at up to 2S% o/f Ìist) V% MUOI:L 
d0op with Snu 

9TAR(t f,m 
rartrhl xtcreo 

g'8/18/8 

tik 1ï ,'w`x'i: en 18 6 
1-1 H n0 Mk.11 

1 at. £10 
18 

8 
Mon Cirtrklge ,/o rY¡,y, 

Btehro Cartr 
e 

Pllnths wtth err' -.... .' 126' 
(for LAH 8 mia corer £ti fi (/ :: 
m 

olor Tlmmnx, len k ' 
reanra. nl, Ool.b, .. 

TRANSISTOR 
FM TUNER 

£6 
7 6 l'.., l'. 

ti 
l'^eno ,Transistor. 

v 

rance 88 -1011 Mcls li for 
. Lin. x stir, Ready built 

N r. 
use with most amP 

Coni 9 v. 

battery operation 
with 

instroctions 

FOR TRE STEREO 
E.N. 

TB51S1 AST --Multiples 
;blab' 

for for Stereo Radio reception. 

I C.519'8 
e,vu. 

2-WAY RADIOS 
Hi,IlYn.l Ix" i11u.4 III 'f:ll,. ........ £1818 0 

o6nGlne 
l' Tranch. 

" £8 15 0 
Yantoxe il Tran+l<. tor .. £81b 

lalerrttl 2 ehann 
0 

lung raogr , gnr 
5h rxeh. 

I 

AIRCRAFT BAND 
PORTABLE 

.tlnmc,l. i.. 
.I117-Ie5 M, 
Medinll, µ's., 
Jn Mrtrex. tl'i' 

Kadi,,. !, transistors. 2 '11"!' 
tbenmi.ner 4 tin. oval t. 
Twin outktx tor tab ate ,arpb,nr o. 

Penlight batterio.. Telescopic aerial. 

Leather carrying case and strap'. 

ONLY £18;1918 P. a P. al.- 

ILL 
l: 0.L1tTOR 

C. WATTS PER 
CHANNEL STEREO HI -FI 

SI.Trlat OFFERING A PERFORM- 

ANCE EQUAL (OSTIN4 
BETTER TIIAN 

DOUBLE 

PRICE. 
SYSTEMS circuitry using latest silicon 

I III: ,tor Plw a' 3000 
Manger unit Stied SONO- 

, KNT 
STEREO/MONO 

M00 

y records automatically. III '''ri 1I '1!1!1r' .. 
TON160TAHC tlTF.RF.OIMONU 

DIAMOND CARTRIDGE 

. ol speeds 18. 4a. SBa Ilij 
Treble, 

1. th cnx,x . er u. f w,, t :, I.1 r.nopl,ge w 
Recorder. 

f 
mLuudspeakrr 

,l ,n manual play. 

LOUDSPEAKER SYSTEMS 

eMd 
incorporating 

I....'. 
t e for Tape 

elide switches. Tµ`01 bass speakers ami high Irrlo'ui> u1, 11 w 1 

v.,1 Onp,O, (lawn/Radio. Mono/ Stereo moorMwa R para e 

r 
mdrb88y vie Recorder. grand 

Outputs tit xeoLo Loudspeaker 

I DENT ICAI 
Player/Amplifier 

1 

F 
p ils 14 x 

with 
íu 
instruction 

tl v. 
AA'. operation. Inputs for Itad Vn Tuner; Tape 20-C'r. al.., nu P 

BRIEF SPEC. complete with lnsaructlon lxx,klrt ready to ',login and play. 

+yxtema. Sfu reach) 13x7xSln. Supplied .. . 

Mur 

L- 
r 1METERS 

l'Tt' IOUI 0 illn 2g0uv o.p.v. 

ClOpp, 190vú 
o.p.v. 

>æ .,f by. Ng_Op 
'0,000 0, p, v s i 

('al'ye o 1.000 u.p.v. 

Il.p.,.... 1'MKa00 
áo0,ovö 1'Tl' 

Model 1030, - 8 aO.IkIÓ9 o P TTC 
Post. a Plyp 3/e 1. Io0.W0 o D. 

6 

$ls le 
e. 

STEREO HEADPHONES 
...Section from stock:- 
ITC 01110, Pi 
bim 

ARAM ASESS. 
PS ohms 

£6 19 8 
CORAL Etui, 
16 ohms 

£4 19 8 
Eagle BEI. 16 

ohms 
£8 19 6 

s ohne. F2 9 
TTC Stethoscope. 
P. a P. 4/6 each. 

Also stockists of Kntw. Beyer. 

SPECIAL OFFER 

rIIIIIIIIIIIIIIIIUIIIu 
Íi1, 1,,I III 

THIS COUPON 

O EIVE I= 
I = 20- 

RECSPECIAL 

I = DISCOUNT = OFF ANY 
I = PURCHASE 
I= OVER L15 

_ (Excluding 

I 
= Garrard Decks) 

= 
I = 

CU O UO 
R 

A NND 

LOSE W 
A 

3 
NG 

TO 

ONE O F OUR 

I _ TRpD 
OD 

W.168. 
ATNHM CCMURT R 

31st, 
1967 

_ 

IÌIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

IIJ 

SINCLAIR PRODUCTS 
sil ROM liii'K ;Ulu. Is I'l'ON1.1496. P. .. I. t' I.. 
tI ICKOM.&TIC RADIO lit IL'l'. ON LI 59 6. 
P. a P. 2/6. 
MICRO FM. KIT- £A/19/6 complete. P. & P. Y ¡r,. 

Z.12 HI -Ft AMP and PRE -AMP £4/9 /8. P. a P. 2,I;. 
STEREO 25 Control Unit £9119/8. P. * P. 201. 
I"7,3. Malos Power Supply Unit £8/19/8. P. a P. '1111. 

1000'2 OF SPECIAL BARGAIIB AVAILABLE. 
HI -Fl EQUIPMENT. TRANSISTOR RADIOS. 
TAPE RECORDERS. COMPONENTS. MICRO- 
PHONES, etc. 
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Wilkinsons FOR RELAYS 

LARGE STOCKS 

P.O. TYPE 3000 AND 600 
BUILT TO YOUR REQUIREMENTS -QUICK DELIVERY 

COMPETITIVE PRICES -VARIOUS CONTACTS 
DUST COVERS -QUOTATION BY RETURN 

OF MINIATURE SEALED RELAYS DETAILED LIST ON REQUEST 
PORTABLE VOLTMETERS" Ilu' \I'.,. 'I,.: IIH '., \I I n' RATIO ARM UNITS. .., 'r .111 ,;noi I raul!1 50 -. HAIR HYGROMETER. 4111. 1 "un,i I. \, ,1,4t1 

DOUBLE HEADPHONES. I llçl, re- A.t+un. , ).1111Uí I. /.1111,r.1. selves 0 IIRI reading relative percent.,. 
14 6. 

\ 
r ,:n I , OH tvpe H It. 17 6. PI,st :S -. humidity. 65 - It,' a - 

PORTABLE AMMETERS, it \t I, _;.'' 35 -, I: 
SMALL MAGNETIC COUNTERS - METERS GUARANTEED. Complete list available 

AVOMETERS. \I £13 10 . -I £15. I Microamps.. If. I. \It 40 
FREQUENCY METERS. 1 - . ', , 1, I. fins W Microamps , l o I. \I1 25 
231I \,at- c,o I lit, I r I t ,i. £10 10 ,ubt. I ^'r Microampsn ou' .I \II 376 
AVOMETER POWER FACTOR WATTAGE UNIT £7 rend wit'I 4 Milhamps U n. \II 35 
RESISTORS í\u1 ,-.111141 1 II I I" t, tit ,an. 1 r 11g.ures. The ,' Mdliamps a I.I ., . ,. \It 54 
-,ablenxn, titian( Ities es -stock at low prier.. following D.C. Amps U :, 'm \It 37 6 

GEARED MOTORS. 3 IR.P.\I. or I It.l'.M. 4 watts voltages are Volts U:, " I. \I( 25 
c1'rr powerful reversible, 24 c. A.C. 35 -, Lost .' 6, available. 0 y., Volts n _0 'n1. lit 37 6 
ran Is, operated from 230 c. mains eith our 20 - l: 5., ?4 c.. Volts n : \ 1 1. 55 'll.,r. r :11.r. 511 \. or 1101 c. 35/ Volts U lu \.l roue \II k 70 

Microamps o . -, .,h l in Mí111 No.nt,cl,. 2'.01. \Il 45 
Millivolts :''U U :,.,u {.:, II Milli .\ sins \I. 35 
PORTABLE VOLTMETERS. 11 a \W n IIn 
\1 . ,l -, IL. 111. p..11,h,ii A. X 11 I 

` 
. £710, -. 

MINIATURE BUZZERS , oh, I It Ih i.. :n1111.1,r. 7 6. 
HIGH NOTE BUZZERS 24 i \ s I r 

KEY SWITCHES 13 poNition MAGNETIC COUNTERS, with zero reset 230 \ \ t 

is \ n 1.. k 4 c Von I o. k. 16 6. or HO V. Veeder Riot Il fig. 65'- ea. Count mg 11 ,I 
I t \ I.,,. k I ( Lurk. 20 -, hush type 4S v. D.C. IN ca.. post 3;-. 

I i i I I 12 6. P.O. STANDARD RACKS Eft. 1I channel sides drillisI 
4 r I '. I 1 I I. 17 6. for I11i,r. panels, heavy angle base 150:. cgs. 2(1 -. 

,I,, 4 r I ., k. 12 6. LH:HT T \ PE 5ft. high SS. 
\(o,. " JACK PLUGS. 2 Points, with 
Low Capacitance \Inir -Ir .r,: 17 6. "'rrw -on cover, 24, jx.st fkI. 

. , . 1 I ! 7 6. \ I I 1'11.!111 with cowl. 3i -, post 116; -7 10 6. l',,t 
t 1 i \ 10 6. 1' ". 315, 3 Point, 4'6, post WI. SUBMINIATURE MICRO SWITCHES 

l' 1 L,. I, r, ( I ' 17 6. I I: PLUG -IN RELAYS. I nodes 4 chattg;r rr ,'r HI) con- HONEYWELL I I \I I l'X I:;. 's I'.I). I 

n11 l,ut IA. N _ s. D.C. or 240 v. A.C. with base and cover. , i, 7I1n :,ur. .. - 1.. 6 6. r. I, 

s 1:- 35 MICRO SWITCH. Ilnrv,.. \(1:11;1 :. l :l,n -t ,! 
RELAYS. '24 colt I) .l t Make. 4 Ito -rk. 10 amgr. :d n_. 8 6. lii. Post 1311. 
;141 .,,t'. 1 bist ( ,n.. r. 12 6 each. 

MAINS TRANSFORMERS. 
. 

25 - l' , 

AUTO TRANSFORMERS 

\.,r- L1¡ ,_ 

Io ,, 

by S.T.C. ,o 
I unn 

WHY NOT CALL AND SEE US? 
MANY OTHER INTERESTING 
ITEMS. Open all week pats. 
until 1 p.m.). OWN CAR PARK. 

L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 

Phone THO 0236 Grams WILCO CROYDON 

SEMICONDUCTORS 

LOOK - TRANSISTORS I EACH 
SILICON * PLANAR * N.P.S. * r.\ r 

All these types, n\'ail:,la,' 

.N!1'29 
2:5301 
2912411 
2N7_Mì 
2X701; 
2N70115 
2N3011 

2/3131 
25512 
28102 
28103 
28104 
29122220 

211696 1 2S2loe 
2Nú!17 i 2\21.11 
2971507 1 221731 
2911613 213732 
2151711 2n7:R3 
21t 1R:,:; 

ALL TEnTF,D AND (H'AItASTEEII T1;5\+I+TUh. 
fl?s MA It K RD. Mennócturrrs olrr-rmi. fat IM Ini, lit1:- 
l'.5K ranlr,. 

PRE -PACKS 
No. PR IC l' 
AI. 6- Silicon rectifier. IBYRM1 type 20 - 
Ali. 90 -Mired marked and tested trans 20 - 
A15. 2- PowerComp. Pair. ADII11r2 20- 
A19. a- -Zener diodes Inc. Rook of l.otrnrliona 20 - 
III. 50-Unmarked untested. trans.. new 10 - 
112. 4- Solar Mk. Inc. Rook of Instructions 10 

4-OAt gold bonded, dk.les Dullard 10 - 
115. 7 

spot 
wt, 03.90. 451n1 n /81 4- dl1.d, 10 - 

R6, 15 -Red Mint AP. hart.. or ,.hltr ep t ItF . 10 - 
it.. 2 -Power Deane. O026/35 type 10 
149. 1 -Light sensitive cell, OR 1.42 type 9 - 
hill. 10 -50y trans. Rum. PEP latent type 10 1- Tunnel diode. AEVI I. 1050 Mel. 30 - 
1121. 2-811. too.. 10 amp., 50 -101 P11' 10 - 
114 2. 5---- Switching trans. TK-l'_K' STU 10 - 

1 2. 1 -Uni junction. 2132160 or 2912646 15 - 
1 J4. 2 -RP power trans. OC22 and BC Y 11 15r- 
l'31 4 -1111. re s. 800 PIV I snip. top hat 1ß'- 
C:12. 2 -Power tram. TK 4004 /N KT4MI 1'(11164 IC 

8 amp Ilk- 
DIR. 1 -ORP60 type light .enilii a cell ß- 

DISTRIBUTED 
EXCLUSIVELY BY 

BI- PRE-PAK LTD. DEPT. B. 
222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 
PHONE: SOUTHEND (OS02) 46344 

BRAND NEW SAVE L's WE TELL YOU DON'T TAKE 
UNTESTED * TEST THEM * WHAT TYPES * CHANCES ON 

TRANSISTORS YOURSELF THEY ARE UNKNOWN LOTS 

25 ` ' ,;' TRANSISTORS I0 /- 

10 ;,;;.'';;:,,i '.MI DIODES I0 /- 

25 ;. 2;;,;,.(,91 TRANSISTORS I01- 

10 In 1\ -ATT 1311.t1 \ 
ALI, S(I I.T.0 ais ZENERS I0;- 

25 ;,, TRANSISTORS I0 /- 

10 M1. STt l 

I I.It'tIN RECTIFIERS IO 

25 ','.7 ;;,,.I,N TRANSISTORS I0;- 

40 +N1i14-fi . 
i'Ii. )II.. 13II.Ir(IS DIODES 10/ - 

50 t11N. (:I:IiMANII M 
1f11111 (2fiA1,IT\' DIODES IO'- 

25 ;: 'g ;,,,,.I 91 TRANSISTORS I0 - 

Ti: \\-:I-. ro l; s evict, 
.tl'lu; 61_ 
AC121i 218 
:51'127 216 
( 1 ' I 2 . 3- 
\1 \1- 5- 
SI n 9- \IIl., 

..... 3- \1-I b. .... 3 - \PI1, 
\l'II. 36 \l'Ilu 36 \(1i 10'- \.\,.,, 2;. ...... 
II"/.II 7,6 
Itl'\.,b ... ... 15'- 

Ils\..., 10- I1'I71 
BS V211 5i_ u1 `Eno 
118Y27 51- 01-a,1 
11,141`2R 51- 0.11 
11SY21 
11,41(95A 5- Oct, 
Ix'41 26 ='\;I1 
IxAi 216 "\I,,., 
0172 2/6 _\I:u1: 
0073 5l_ 2\I:N,I 
00m1 2/6 2N1:w. 
(1911D 246 2\1306 
I11'R3 4/- 2N13117 
I11'1:1!1 2'6 2NI30S 
(li '1 51. 2N1302 
I.'1711 26 2:1:111:1 

4,- 
51- 
8/- 

1111 
1'9 
30- 
9- 
4- 5- 
5- 
6- .... 6- 8- 
-6 

6 

11)51 Iil: '1 'It.SN.:1 2'IiIL 
(It`tn 10 - 

002t4 10: - 
0025 
0(395 
( 1g ( 6 
1)101)88 
AAY42 2_ 
OA10 

(IA70 

11.579 1 9 
0551 19 
1151`11' 2- i\"Ii 1 6 

' FREE' * * LARGE RANGE - LOW PRICE GREAT NEWS * * 
Packs of your own choice SILICON CONTROLLED RECTIFIERS. SEND We now give a written 
to the value of 10 /- with FOR FULL RANGE AND CIRCUIT DIAGRAMS. guarantee with all our 
all orders over C4. FREE OF CHARGE. semi- conductors. 

PI EST EVER LOGIC KITS. barn for yourself how cl 
paler. work, esen make one for yoursell. ring Instructions 
for noughts and craves machine, binary (samtea, timers. etc. 
L 15 sass.. L2 10 sae. No need to purchase Indh kits you can 
.r.,o pith 1,2 which Incorporate. 1..1. DETAIL. FREE. 

MAKE .\ REV. ('Oi NT1:1: 1'tic Y111"R1' \1:. Till' 'T.11'110. NO1'(I\NIATlO\ R'ITII SNV Oi'lll ER 1'11;M. 51INi111 91 

BLOCK.' This encapsulate.' block will torr :o c 1-111, 5 (I pt li III? I0í-. CÁ811 WITH ORDER PLEASE. Add l' 
meter into a perfectly linear and accurate 20_ each post amo packing per filer. OVERSEAS ADD EXTRA 
re counter r any car. State 4 or 6. cylinder. L FOR AIRMAIL.. e fo 
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BARGAIN OPPORTUNITIES FROM 
Amplifiers 

IN KIT FORM AND COMPLETE 

MULLARD 

10 -10 

STEREO 

Valve amplifier to 
exact Mullard spec. 
With pre -amp, tapped 
o/p transformer 3 and 
and 150 all controls, H.T. and L.T. outlet, mono, 
stereo and speaker phase switching. Complete 
with escutcheon, knobs, plugs, etc. Ready 
built 
(p. & p. 12/6) E20' 
In kit form with chassis, 
knobs, plugs, etc. £17 . 10 . 0 (p. & p. 12/6) 

MULLARD 5.10 MONO 
S valve 10 watt basic amplifier, complete with 
valves and instructions. £9.19.6 (p. & p. 7/6) 
With passive network and control 
panel El 1.19.6 (p. & p. 7/6) 
2 valve pre -amp and control assembly, complete 
kit with valves and instructions. í6.12.6 (p R P. 6l-) 

SPECIAL MULLARD 2 2 PRE -AMP 
Stereo pre -amp and control unit. Complete kit 
with valves and instructions. S.A E. brings details. 
BUILT -13 gns. Kit, complete IO gns. (P. & P. 
either 7/6). 

PEAK SOUND SA 8 -8 
14 Transistor Kit builds into superb hi -fi amp. 
8W per channel (16W mono) with integrated 
pre -amp to take high quality ceramic p.u. Un- 
usually easy to build by following the instructions 
(1/6 purchased separately and refunded when kit 
is bought). This makes one of the best and most 
economical stereo transistor amps., we have 
ever offered. All purchases backed by TRS service 
facilities. When built and fitted in its special 
cabinet the SA 8-8 equals the best in modern 
styling. 
AMPLIFIER KIT E9.10.0 (p. & p. 4 /-) 
POWER PACK KIT 

E2.IO.O (p. & p. 4/-) 
MODERN SLIMLINE WOOD 

E2.IO.O CABINET (p. & p. 5! -) 
COMPLETE ASSEMBLY E14.10.0 post free if ordered at same time. 

7 VALVE AM /FM RG CHASSIS 
A superbly powerful high performance instrument 
for the keenest enthusiasts. Provides tuning on 
long, medium and F.M. wavebands. Excellent 
sensitivity. Permeability tuning on F.M. Large 
clear dial, A.V.C. good neg. feedback. Magic eye 
3W output. A.C. 220/250V. Circuit diagrams 
available. Aligned, tested and ready for use 
(Carr. and ins. 7/6). S.A.E. brings E13.19.6 full details. 

SINCLAIR Z.I2 AMPLIFIER 
This famous amplifier operates from 6 to 20V 
D.C. and is adaptable to a wide range of appli- 
cations because of its very small size. Supplied 
ready built with comprehensive instructions 89/6 
manual. Post free. 

SINCLAIR STEREO 25 
De luxe pre -amp control unit for use with 
two Z.12s. Smart front panel and E9.19.6 knobs. Ready built. Post free. 
SINCLAIR PZ.3 Power supply unit fdr 
two Z12s and stereo 25. Post free 79 ¡6 
JUST INSTALLED -A new arrangement enabling 
you to hear in our shop any combination of our 
advertised amplifiers, speakers, tuners, etc. 
Personal shoppers are particularly invited to 
come along and hear this for themselves. 

SHOPPING BY POST 
Please send cash with Order or pay C.O.D. 
Please mention " Wireless World ". 
POSTAGE. Unless stated add 1/. on }Ib. orders. 
1 /1) on Ilb., 3/6 on 21b., S/- on 61b., 6/6 on 101b., 
8/- on I41b. Over, 10/6. 

CRS 

GARRARD UNITS AND PLINTHS I 

FOR IMMEDIATE 
LM3000 Record Player with 9T.A. Stereo 
Cartridge. Brand new as from £8.15.0 factory. 

AT.60 Mk. II De -luxe Auto -changer, 
distant turntable. Less cartridge 

L I I. 0.6 
SP25 De luxe single record 
player, diecast turntable Less 

9% gns. cartridge. 

Packing and carriage on any one of above 7/6 
extra. 

DELIVERY 
G d Plinth. Ideal mount- 
ing for the Garrard Units 
offered here. Will readily suit 
any hi -fi set -up. In fine Teak 
Complete with useful soft 
plastic dust cover. 

7$ - Carriage and pack 51- 

Garrard clear -view rigid 
perspex cover 

57 6 (carriage 3/6) 

CARTRIDGE OFFEK 
The 1.41aa ar a D,, 
to tell parrAosrrw"1 ELI I. 

NANII f'.t'/Tx .1 1 

MONO 
N ItU Turnover ir3'I 

17/6 
Tl:'I /M crystal 28.- 
Aeon 1:P 91.1 19 6 
STEREO 
u rtir 1050. 32 6 
Nunotoi, 11T1:111'. 37 8 
Ditto with diamond 47 - 

DECCA DERAIL .1... 
11nuuJ .1 ylu +. I..- B4 6. 
mir price 79 .. 

6 VALVE AM FM TUNER 

Med. and V H.F. -6 valves metal 
rectifier, Self- contained power 
unit. Magic -eye, 3 push- button 
controls. Diode and high output 
sockets. Illuminated 2- colour dial. 
chassis II ¡in. 4in. 51in. 
A.C. 200/250 v. Unbeatable 
value. Complete kit, inc. Power 
Pack as illustrated, I I gns. Carr. 
7/6. Ditto less Power Pack, 
10 gns. Carr. 7/6. Circuit and 
Const. details 4/6. Free with 
kit. 

SINCLAIR MICROMATIC 
AT NEW REDUCED PRICES 

The world's smallest radio now 
includes hi -fi magnetic earpiece, 
yet costs even less. 
Complete kit formerly 49 6 59/6, now 
Ready built and tested 59 6 formerly 79/6. now 

SINCLAIR MICRO FM 
Complete kit for building 7- 
transistor cigarette packet size 
tuner /receiver unit. For use with 
amplifier, etc. or pocket receiver. 
With earpiece and £5.19.6 telescopic aerial. 

TRS FM DECODER 
Itnd ... }IUILud .b -ieu .url 
ii 

Pn..ln. 
v 7'.11N. liuill-in imlkator. f-trenI 

i.tor model, readily adaptable for u. 
w-ith valve tuner. ae well. For 9-1:. 
operation, Complete kn wilh 
Bollard iiidu, nn'i alr.a,l, 

E55.0 

EXCLUSIVE TRS TAPE WALLET OFFER 

,i... too a. 
.i I . nnl,i..11s i ut.l, wall,.t .tnu,rl, toad, . 

'ondab0.l leather uilh -10I00 . for a I 
I^ ..0,011 I,r.l..i,.u:,l , 

inll Ireqn.n0 /Up, wlth in. ndli-,.I I,r:o-lr 

and tor all th, I,r.,ld.i... ..l .i..,...g 
-ih,i-,nlr and lidu\. 

.I.Iaoti_ 
17 6 12'6 willi a:dkl. anh ua1L,, 

,1 I,u.ii1..2216 'I' LPI: III I'I.:+-7in 2 3: .,: 2-. I ,,n. 2 -. .. 1 3 ,1. .v 

....{,1.. 

p. x 1 . . I . : per r..I 

l',. -dart hot .n,h u... L:u-e:iiu- to b..n..l ill 

FOR ONLY 6d. 
'l'lIN uu.-t .-pae1 1r,nn,l h-I, i..it tL- ,..r.,.i,al.r,a 
'1'1:4 gi., with ,. v Irai..a,tr.i. h..w..,r Iure. . i:ill. 
0I:7VIt,:0I. FOR (..\'fI:M'I"Tus 1.1N'I"l'Inli\'. 

LARGE STOCKS OF TRANSISTORS 
TRANSISTOR COMPONENTS. COILS. 
SWITCHES. VALVES. SPEAKERS. 
ETC.. ALWAYS AVAILABLE AT KEEN- 
EST PRICES. 
VEROBOARD - All naadard sizes. 
including 21ní..- n., 3/8: h ii i.. 3li 

5 /e; 21in. pa ;in., 319: 
2 1hi.. I:,i'. eí12.8. .511 aern.orle, and 
took in "lock 
STEREO BALANCE CONTROLS. Gig! 
Anti -In.g 5E. .1 I or 2 Meg., 9/- ea. 
RESISTORS -Modem rattage, tall ranee 
10 ohms to 10 megohms. 10% 1.¡W.. 
4d. earh:2O "" 15%', Bd each 2W FM ea-h: 
51'. ll i -stab 1W. 641. each, ¡W. 6.1 each: 
1.2 -10 nice. 10";, 1W, 44 each: 1W. 5d 
5d each. 1". 111 -stall, ¡W, 1/6 each 
(below 10011. 2,- ca -h). 
WIREWOUND RESISTORS -25G to 
/ilk() 3W. 1 8 cash: 10W, 1/9 each. 
lee'. 2'3 
CONDENSERS Silver Mica. All values 
2pF to 1.000sF. 6d each. Ditto ceramics, 
94. Tub. 450V T.C.C., ate. 0.001 -0.01 
mid. 104 each.: 0.1 -150V. 10d each: 
0.02 -0.1mF, 500V. 1/- each. TCC S50V 
0.25. 1 8 each: 0.5. 2'- each. 

CLOSE TOL.S MICAS w^ : uih.I'. 
9d:. n,.1. 1 - I" 2-loop!'. lid 
10.25upF. 1.2: 70- 0InipF, 11 -1 MIU. 
b.ixxipF. 21 -. 
ALU IN, CHASSIS -18r. Plain i 
drilled. folded four skde,, '!its. deep, 
fin. x 11n., 416; Min. x alii., 5:9; 
loin. x 7in., 8/9; 12há. x Illu., 7.6; 
Nu). x Nin., 8/- etc. 
TTGAN FRET or Vyriair speaker (abri,. 
1'2in. x 121,., 81 -: 12iu. x INiu., 3. -: 
filin.: 241e.. 4/-, MAI. width Orin. 
BONDACOUST Speaker Cabinet Aoou- 
Ele Wadding, approx. Ile. thick 19in. 

wide, any length cut. 2/3 It.. 61- yd. 
SILICON RECTIFIERS-Miniature- 
Wire ended. ¡III. x Inn. MI' LLA KD 
Ty1,,. BY100 000 v. 500uiA, 8/6. 
8Y4311 5250 s. b00inA. 5/-, BY114 
4511 v. 500ná-4 8 / -. ßY537 5500 v. 50ihnA, 
8r8 
NEON MAINS INDICATOR LAMP. 
svir, sud +, 31. 
ENAMELLED COPPER WIRE. - 

, I. IJe 3'- :1 

4.3::m.:í,. ,4 9: 3,1' 
TINNED COPPER WIRE 

SAVE ON SPEAKERS 
TRS TEAK ENCLOSURES. 
size 21in. ISin. wide . 7(in. 
Cut to take tweeter and 8in. 
or 10in. unit to order. Acous- 
tically loaded for finest quality 
FANTASTIC £4.15.6 VALUE at 
(Add 7/6 for part cost ofpackmg en./ 
forwarding) 

IS OHM UNITS 
Sin., 15,000 lines, ceramic magnet 
10 watts. Foam sus- £5.1 9.6 pended cone 
10in. Goodman Axion. £7.5.0 Type 10 

8in. FR8 £5.15.3 
£4.10.3 W B Bin. HFI2 

Goodman's 8in. Axiette £6.0.0 
The above units are particula,Iy 
recommended for t'se with Or 
TRS Teak Acoustic Enclosure and 
wherever high -fidelity standards 
are required at modest outhy. 
EMI. 3 -ohm Elliptical speaker 
13* 8in. heavy duty 

55 unit 
SINCLAIR Q.I4 
A remarkable new reproducer 
from a famous house. 9f in. sq. 
15 ohms. Truly superb quality 
obtainable in stereo, L6.19.6 
each 

NEW IMPROVED "CIR -KIT" 
teat,, I...,,. 

^i'irkn" naarkil. F:,... 

t l.ai. .. r I,. ii.,. No dnlliug i.,,, ..., 

slair.\ Ii,.ar,l. :. , 

2,0.. . 2 8: a;... . 2in.. L'9 
BABA.. z U.H.F. Low Lo.s Cable. spar 
yard 1 3. 
80 OHM CO-AX CABLE - Famous 
make - -let Grade Quality. Semi -au- 
+pa.vl, low-1..... high quality NO ohm 
A,rasial /'able. Stranded ('on.turtur, 
tandard tin. dia. approx. 86 per yard. 
Nlaeiai Uw' t. for Quantity Lengths. 
20 yds., 91-. corr. 2/ 40 yds., 17/6, 
-are.:il.. Co yds.. 251-, ran.. 3 /0. 
Saper *ersatz! (Triage quality/. 1/044, 
1/3 Per sand. 
COAX CABLE ACCESSORIES 
Coax Plug (Aerialitr) ,4r.. each.. 1/3 
(war ha.lk. Type. RE(W. eta-..... 1/6 

c /'oar S keta, lbuanki Mounting 
Iblling Lee, rte., each 1/- 

a Nuekrtw (cable rod type) each 1/9 
Cable Couplcm -- bark -to -bank 

wickets 11g 
Outlet Banes -1 in 1-out, each 
Ditto I In -2 out comprrwted, 

each 101 - 
Atteniutora Plug its type AerWite 

Adjustable 0,18 -30,18. mob 7/6 
Band I -Bond 2- Band A (now over 

Unit (splitler Boa) 13/6 
Rand I. stand 3 10 /8 

TRS SPECIAL SERVICE 
IN TRANSFORMERS 

All types, and chokes available 
singles or small production runs to 

epeciócatk,n at competitive prices. 

Enquiries Invited. Private en,p,irir., 
please send B.A.E. 

TRS RADIO 
COMPONENT 
SPECIALISTS 

70 BRIGSTOCK RD., THORNTON HEATH, SURREY. 
Established 1946 

Hours 9 a.m. -6 p.m. Few doors from 
( I p.m. Wednesday) Thornton Heath Stn. 

I Soathera. Victoria Seetioal 

Telephone: 
THO 2188 
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W.W. DIGITAL COMPUTER TRANSISTORS 

BI PAK SEMICONDtTORS 
B Radnor House 

93 91 Regel Street 

(DEPT WW) [ondon,W.1 

and 
DIODES 

Trans.2G- 371 ¡D176 8d. each 
Trans. Sil. 25301C 2 ¡- each 
Diodes Sil. 15130 d. each 
Prices for all qty's. All devices will meet 
W.W. specifications regd. BRAND NEW. 

111;1'12 e16 Olr' O 
Ils I "7 
1' l'^ 5 /- 
II"'''' 

NEW TESTED SUPER -PAKS 
No Duds -Uncoded Devices 

QUALITY-TESTED * QUALITY- TESTED VALVE PA 
ID 

KS * BARGAINS * 
I" r, -\I , 

1 , 1. II\ 10 
. \L,1. I. , 10- uCI I lì, II 11 1.. -I -111 l0 - . 10 - 

I \I Ills, 1.I 10.. i .J ni. t.. ion I I\ \ 10- 
1 

111 ". 1 \ 10 - 1 \ I I 1 Ten.- \l u I Ti n2 10 - 
S I,I \ro'4 r1\ 10 In ,1Irlua1 _ 10- 

72. Iii \MI 1 ,í.1001I\ 10 1141171 1 \I 1 l', i 10- 
2 Dr1 140Trrn+. NPN Switching 10 . t:1.: I .. 10 _ 

I 12 A SCR 101 PIV 10 ; 111'71 I 
1 

I , 10 - 
3 Nll. Traue. 2S3Ú3 rig r 10 t 1: 1 I r,. s 1:. - s 10 - 
1 goner I,enh+r 2250 ,nW 3.12 V 10 - 10 - 
.t !091[0. Sil. Trans. NPN 1ß4Y26/27 10;- 1 Tk4 \ 1 t :,- \I,\ _.. 10 
. 1 2ner Diodes 40111n\í' 33 V 5" Tol 10 2S7 I 1 I 1e - 

4 nigh Current Trans. Oí'42 K M. 10.- 2 G m r- Z- s 1. I' 1. s I ,;dl 10 - 
2 lower Transistor. 1 1x.20 1 1175 10 - 3 12 Volt Z.,. r- Imp , ii) 10 - 

u :, Silisnn Rer4 +. 400 PIV 250 0,.\ 10 - 2 In A olio II S -III 11 r.. 1,IY.,IC 15 - 
4 01'75 Transistors Mdlarl l',1:. .... 10 3 Bell 4,I. N1'ß 11:_1, 1;.,,,'í'r:,,,.. 15- 
I Power Trans. 21;20 100 t .. 10 - 2 2 Fie/ I \,..L.- _., s\ I v1.1 __ . 15 - 
I o.í20.2 Sil. ukdr. Mulwuf,. 10.- I 2S91n NPN 511. Tian.. \ COIUn Sn M. 15 - 
2 law- \"Ise Traie. NPN YN!r!8 /30 10 - 2 10111 í21V Mil. Keel. 1.5 A R &710 AP 15 - 

1 Sil. Trans. NPN VIII 100 ZT06 ..... 10 - 3 High Volt. AP Trans. PNP ACYl7 . 15 - 
s 0Á51 Diodes (Cí'44.) 10 - 3 15S1'95:í Mil. Trawls. NPN XO0 Mc /e... 15 - 

4 
Transistors Mallard Type 10 - 3 (1.101 Sil. Trans. Mullad 15 

4 11197 Translslore Mnllanl Type 10 - 2 Sil. Power Reels. 111-7,13 15 - 
:. Meal Alloy Transistors Mat. Type ... 10 - I Sil. Power Trans. V h-0 Me /e TK201:\ 15 - 
4 Sil. Reels. 400 PIV 500 mA 10 - 0 Zeiler Ukxles 3 -15 V Sulemin. 15 - 
a (I KTS14 Trans. Rgst. 0(44 10 - 12NI 132 PNP Rpltasfal Plana SU. Trans. 15 - 
., 1,r:TSS3 Trail, I- Iv1. WKS 10 - it 2Ní97 Epitaxial Planar Trans. Ru. .. 15 - 
v t Il P Sil I:i, v Tra, +. NPN om M, - 10 - 4 (ten u. Power Trans. Roil. OCIU Willard 1.5 - 
_ _2\;10,1 ,1. '11:41 ,..;,,o M, +NPN 10 1 l'nlhmction Trans. 212848 Y.grt. D5E29 15 - 

411'11 4.. i.: r,,,. '20.41, -. 1'N I' IcI, I. I0'Ì I 10'- 2 Nil. Trans. 209 Me /e 60Veb ZT83/84 15 - 
, I..'l'O Lr I.,. Nui -, rrnn. Tim- PNP 10 -- I Sil. Plana Tram. NPN 100 Me /s Iß41'2) 15 - 
'i 1N914 sil- 11no.75l'lt'75 lnt 10:- l Mil. Tram. 10104160Mc /e JAPE 200NPN 15- 
s 0 \v :,"0... II- S,ib.mi, 1 \nn 10 2 SCRs 50 Ply 1 A TO -5 can 15 
s N 1'\ i i r,,. Teo,. N K'í'7;:, r. ", e. D'I ni 10 - I Tunnel Diode IN3720 (TD6) O.F.. 15 - ^ P " r 'í'r:41,.. 7..,,,. 10- I ru0.unction Trans. 2N216 0T0.0 can 0 F.. 16- ii i., I,,,,,., ,,,,, - 1;,,.,,, - 10 -- 2 Mil. Recta. e A 400 Stud Type 15 

:1 \I 1í:.n1 -l'1:,,,'_ 10 - 2 I:etin. Purls Trans. OC`2N 1\I I.,s .1.,.,,, 129 
15 

_ 
1 \ I. II I 10 I IU A Recel 5111 PIV 

s 'I ' ;'-'` P.` I r\ 10- 1 Tunnel Ubac AETlI 1050 ù1e BTC 
1 61 ii ,nl I 1 I... 10.- 2N271280.Epnsy Planar RPF2S5 mas. 15- \ 1.111-,' 1 \ 11 1 1 I r . -. .. - 10 - r, BY 100 T S6. Reels. 1,,., I,. 1:, .r:,l l', "p, 10- Type 80- - v. H r., un 1,,,.1,.. I;1, 1 0. \ -I 10 _ -,'' Mil and Gemn. Trans. ]used, all marked 
luuc \Iu11xN 'I')pc1'run. 10- New 30.- 

r. \.,,,Ir,.,1 1:rn. ui. 1,.- sl;n.l,,.,¡ 10 
n, N,.W Power Trans. OW replaces (Sic 

I Ir1_4 1: ru,. l'\ r'n:u,.. '12X 30'- 
- 

lU " 
1 2vio24 SO. Power Trains. NPN 100 V IUU 

UNIJUNCTION 

I T' I """ 7'6 K,,,I 11.1:. I 

u._'ß/27, 28JO3/4 - 
30 \I \LIT Metal Alloy Mewed 7111,. Ifl MAT101/2, NA393, MA820, PNP. . ", - 

SIL. RECTS TESTED 
l'I\ "\ .,,\ 

.'' 2 - :J - 6 A 8 
II". 2 3 3 6 - 15 - 

-, " 2 6 4 6 .6 20 - 
30,, 3 4 9 - 22 - 

3 8 6 - - 25 - 
/..no 4 6 8 6 30 - 

'gun 4 3 7 - 1 - 37 - 

s °" 4 9 B - 1 - 40 - 
1,"U 6 - 10.- 1 î 6 50 - 

I. Plans- Diodes J6DmA. elan. 1.121' I::,' 
uA200p102 I 0 - 

30 \1 Dean. All Trivia. YNI'. Sm,. 21:::" 
Sr e+. oc Ií76, ACI2bl8 I Q - 

12 Eleny Case 600 MA O0. Reis. 101,001 I,.,., 101_ 
Sh. RYlel, RY1:t0. 

30 Past Switching Mil. Diode*. 81m. I NO I 1 '., 1,,. 
TS12í Di. Nlrn Mln 1 - 

_ 

10 1 tmp. Maas 80. Rect. 200.800 p.in. S,:_. 10 
1t I' X .i/Joo.900 1 SCR's 

LOWEST PRICE 
LARGEST RANGE 

PIN I A NIP :.\ 1'', A ::0 t 
-- ; 6 30 - î 8 8 6 10 6 35 - 

Ion 8 6 10 - 15 45 - 
200 12 6 15 - 20 - 55 - 

:mu 15 - 20 - 25 - 
4 n1, 17 6 25 - 35 - 80 - 

JUO 30 - 40 - 45 - 95 - 

1O1 40 - 50 - - 

,L VALUE PACKS for '68 
70 NEW UNTESTED 

120 Glass Sub -Min. GERM. DIODES 10 - 

SO Mixed Garin. - TRANSISTORS 10 

20 Mixed Volts ZENERS 10 

30 NPN,PNP, MIXED SIL. TRANS. 101- 
- 

60 200mA Sub -Min. SIL. DIODES 10,- 

20 Germ . I Amp. RECTIFIERS 10 

40 Like OC81, AC128 TRANSISTORS 10 _ 
10 2 Amp. Stud SIL. RECT. 10 

25 Sil. NPN, 200 Mets. TRANSISTORS 10 - 

16 ToDHae 750mÁ SIL. RECT. 10 - 

75 GERM. DIODES GOLD BONDED 10, 

Like BAY 50 charge storage DIODES 10:- 

10 50 -400 PIV I Am-p. SCR's 20 - 

Our vat stocks bangs 
Oily with hundreds of 
becomingduvai bsr +afin 
send becoming available. lust 

2 8 to cover months rend 
ailing of ope latest Hock 

Bice, eyvt. charts. circuits. 

Minimum Order 10 -. 
CASH WITH ORDER 
PLEASE. Add 1 - pomee 

Order. ana ANTEg per 
return GUARANTEED RTEED bai r20 

portal service. Cserseu 
odd extra for Air Mail. e 10 - Pack of sour own choice tV 30, _ 

FREE One 
with orders valued £4 or over 1 ßI1. r2ilcd Itridg.. Reni. S01 PIV 2 A 30 - 

WOW!! 
HAVE YOU SEEN THESE 

"INTERCOMMUNICATION 

SYSTEMS" 

PR 103 

SUB- STATION 

PROFESSIONAL FULL 10- STATION COMPLEMENT 
COMPRISING:- 
" EXECUTIVE " 10- station Master Selector AND 10 Remote Extensions. 
Excellent Tonal Quality and Performance. Robust -yet attractive enough 
to grace the finest desk. 
We offer these superb equipments, 
all fully guaranteed, at only 

AT LEAST 690 ELSEWHERE 
5- Station version also available at only IS Gns. Easily worth treble. 
As supplied to Government Depts. arid public orgomsotions. 

HORNTON'S ELECTRONICS LTD., 18'19 FREEMAN ST., (off Par 

35 GNS. 

"JET SET " 
Aircraft Band, Medium Wave Portable Radio 
Conversations between control towers and aircraft heard clearly. 

ONLY 13 Gns. 

BARGAIN OFFER! 
Wireless 2 -Way Intercom " 

No wiring. Just plug each unit into mains plug wherever required. Up to 
mile distance depending on mains run. Guaranteed. List 12 gns. 

Our Price 7¡ Gns. plus 6/6 p. & p. 

PORCH DOOR OFFICE RECEPTION 
Intercom System 
Perfect also for flats. Metal construction. Fully guaranteed. List 8 gns. 

Our price 99/6 plus 6,6 p. 8 p. 

FROM STANDARD 
The Tiniest 2 -Band (V.H.F-'M.W.) Radio in the World 
" Sae of a Matchbox." Highly selective through efficient built -in miniature 
speaker. Comes in delightful presentation case. Our price 171 Gns. 

plus 5/6 p. 8 p. 

SPECIAL OFFER! 
" Dokorder " BatteryrMains Tape Recorder 
Capstan drive. 2 speeds. 2 track. 5in. spools. A real robust machine. 
Fully guaranteed. List 25 gns. Our price 18; Gns. plus 8 ,'6 p. 8 p. 

FROM "CROWN" RADIO 
Very Latest Portable " Radio -Corder " 
A delightful V.H.F.iM.W. radio with built -in capstan drive Tape Recorder. 
Instant radio programmes can be made. Complete with mike, tape, butts. 
and mains adaptor. Only 36 Gns. 

" FOR THE EXECUTIVE'S SON " 
A " Radio -Controlled model Buick car 
Complete with miniature pocket transmitter. Range up to 35ft. Full control. 
Steering, reverse, etc., etc. Terrific fun only IS Gns. 
" Bus version " also available at same price. 
Very latest "2 -Way Telephone Amplifier" 

"BURGLAR ALARMS" 
Miniature sine 3" i" I.. for Car, Office 8 Home. 

Will woke the whale street "' Ou pr;:0 only 8 I I pl.:' 2 6 p 1 p. 
incorporating mercury switch. 

k St., Dull Ring), BIRMINGHAM 5. MID 0972, MID 5588 
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(ELECTRONICS LTD 
DAWE AUDIO SWEEP OSCILLATOR 

AND CONTROLLER TYPE 443B 

F 

LOW RESISTANCE SMOOTHING 
CHOKES 

Shrouded tyre 0.05 H. 0.751.1 2 amps. 45/ -, 
P. P. 4/ -. 0.03 H. 0.4!!, 4 amps.. 55 / -, P.P. 4/6. 
0.02 H. 0.251:. E amps. 62/6. P.P. 61 -. 

SPECIAL OFFER OF BRAND NEW H.T. 
TRANSFORMERS 

Fraction ej -.axcr's price. All tapped primaries 
200-250 v. Table top connections. Enclosed type. 

GARDNERS 
No. 1 Sec. 500-0.500 v. 200 mA. 6.3 v. 4 A. 6.3 v. 

3 A. 6.3 v. 2 A. 5 v. 2 A, 05/-, P.P. 7/6. 
No. 2 Sec. 450.0-450 v. 180 mA 6.3 v. 3 A. 6.3 v. 

3 A. 6.3 v. 3 A. 5 v. 3 A. 75/-, P.P. 7/6. 
No. 3 Sec. 350-0-350 v. 180 mA. 6.3 v. 3A 6.3 v. 

2.5 A. 6.3 v. 2.5 A. 6.3 v. 2 A. 6.3 v.0.5 A. 
5 v.2.8 A. 75/-, P.P. 716. 

No. 4 Sec. 450-0-450 v. 95 mA. 6.3 v. 3 A. 6.3 v. 
3. A. 6.3 v. 2 A. 5. v. 3 A. 65/-, P.P. 7/6. 

No. S Sec. 400.4400 v. 85 mA 250 v. 50 mA. 
6.3v.5A. 6.3v.4.75A. 6.3v.0.5A. 6.3v. 
0.2A. 75/-. P.P. 7/6 

No. 6 Sec. 250.0-250 v. SO mA. 6.3 v. 2 A. 6.3 v. 
2 A. 5 v. 2.S A. 37/6. P.P. 5/, 

No. 7 Sec. 300 v. 37.5 mA. 300 v. 37.5 mA, 4 kV 
D.C. wkg. 4 v. I A4 kV. D.C. wkg. 4 v.0.3 A. 
30J-. P.P. 4)6. 

No. 8 Sec. 225 v.100 mA. 6.3 v.2.5 A. 6.3 v. I A., 
37/6. P.P. 5/, 

No. 9 Sec. 45 v. 87 mA. 6.3 v. 4.5 A. 6.3 v. 1.5 A. 
6.3 v. I A. 6.3 v.0.2 A. 29/6. P.P. 4/-. 

No. IO Sec. tapped 450-470 v. 275 mA, 42/6, 
P. P. Si-. 

No. 1 I PRI 6.3 v. Sec. 2-0-2 v. 4 A. 5.000 v. D.C. 
wkg. Potted type, IS/-. P.P. 3/6. 

LONDON'S LARGEST SUPPLIERS OF 
ELECTRONIC EQUIPMENT 

9 & 10 CHAPEL STREET 
LONDON, N.W.1 

Tel. PAD 7851 AMB 5125 

LJ 

z i.,... -,- 
Si, '/`w 
4 
d 
® 

[ : ,44 .04 

20 c/s to 20 Kg in a Single Sweep Logarithmic 
Scale Calibration. Accuracy I% I es 
Power supply 110 v. and 200 -250 v. Dimensions: 
19 12 13ins. Supplied Brand New with In- 
str uction Manual. Less than half Maker's Price. 
£125, Ex Warehouse. Send 6d. Stamp for Data 
Sheet. 

L.T. SUPPLY UNIT TYPE 5.6.1 
A C. input 
200 -240 volts 
D.C. Out- 

O. A put tapped to 
give 12 or 24 
volts 8 amps. 

sS/ continuous 
rating. Fitted 
with panel fuse 
mains on /of 

switch and D.C. output socket. Built in strong 
metal case. Size 15 6 6in. An ideal general 
purpose L.T. supply unit for operating relays. 
Contactors, battery charging, etc.. EI0/19,6, 
Carr. 10' -. 

L.T. SUPPLY UNIT TYPE S.E.2 
A.C. input 200 -240 v. D.C. output 50 volts S amps. 
Built in metal case, size 15 6 , 6in. Fitted with 
on /off switch, panel fuse and output socket 
£10/19'6, carr. 10, -. 

VARIABLE D.C. SUPPLY UNITS TYPE SE.4. 
0 -48 volt 10 amps. continuous from 240 v. A.C. 
Silicon full wave bridge rectification, isolated trans- 
former with Variac controlled primary 3 inch scale 
voltmeter and ammeter. Neon indicator. Housed 
in strong metal case. Size 17 - 7 - 6)in. [29!10/ -, 
Carr. 1S'- 

L.T. SUPPLY UNITS TYPE S.E.S 
A.C. input 220 -240 v. D.C. Output 12 or 24 v. 10 

amps continuous rating. Selenium full wave bridge 
rectification. 3 inch scale ammeter, neon indicator, 
housed in strong metal case. Size 17 - 7 61i1. 
£14,101 -. Carr. 15% -. 

ADVANCE COMPONENTS, LTD. 
Stabilised low voltage power supply units, Type 
DC3. Input 200 -215- 230 -245 v. Output 12 v. 

1.25A at 55 C. stabilised within : I% at full load 
with supply voltage variation up to 15 %. 
Ripple less than 1.5% R.M.S. of total output. 
Supplied brand new. 1510/-, 10 /- Carr. 

WONDERFUL OFFER!! 
SCOTCH MAGNETIC TAPE. Type 3M 459. 
Sin. 3,600 feet. Suitable for video. Brand new 
in maker's sealed cartons. List Price £181101 -. 
Our Price E3/19/6. P. P. 5/.. 

A.C. SYNCHRONOUS GEARED 
MOTORS 

200 -250 v.. very powerful. 40 R.P.M. Size 24 

24 lin. Easily adapted to oscillate up to hall a 

revolution. 12/6. P.P. 2/6. 

REFRIGERATION THERMOSTAT 
SWITCHES 

Suitable for up to 5 h.p. mains motors. Brand new, 
1S / -, P. A P. 2/6. 

HOURS 9.30 -6 
OPEN ALL DAY 

SAT. 

SEND 6d. STAMP 

FOR LIST 

BRAND NEW SURPLUS L.T. TRANS- 
FORMERS. ALL BY FAMOUS MAKERS 

LATEST ARRIVALS 
I PRI 240 v. Sec. 6.5 v. 46 amps. conservativiir 

rated. Table top connections. Open tync 
construction. 75 -. Carr. 7'6. 

2. PRI 240 v. Sec. 24 v. 12.5 amps. As above 75 -, 

Carr. 7'6. 
3. PRI 200 -250 v. Sec. tapped 13-134 14 CT. 

13- 135 -14 v. 2 amps. and 8 v. 5 amp. 27 6, 

open type table top connections. 27/6, P.P 5 - 

4. PRI200 -240 v. Sec. 6.2 v. 12.5 amps. Open type 
terminal block connections, 35 : -. P.P. 6 6 

5. PRI 200 -240 v. Sec. (I) tapped 38 -40 v. 10 amps. 
Sec. (2) 6.2, 6.8, 7.3, 7.9, 8.5, 9, 9.5. 10, 10.6 v. 

18 amps., open type T.B. connections, E7/10/ -, 
Carr. 101 -. 

6. PRI 240 v. Sec. tapped 53.6 55.2 v. 10 amps. 
" C " core T.B. connections, 75/ -. Carr. 7/6. 

7. PRI 220 -240 v. Sec. tapped 75, 80 v., 2.4 amps. 
and 6 v. IA. " C " core table top connections. 
75/ -, carr. 7/6. 

8. PRI 230 -240 v. Sec. (I) 4.5 v. 30A. Sec. 8 v. IA. 
Sec. (3) 4 5 v. IA table top connections. Fully 
shrouded, 85/ -, carr. 7/6. 

9. PRI 240 v. Sec. (1) 45 v. 25 mA. Sec. (2) 1 v. 4A. 
" C " core, IS / -, P.P. 3/6. 

10. PRI 240 v. Sec. (I) 22.3 v. 0.9A. Sec. (2) 21 v. 

60mA " C " core, 15 / -. P.P. 3/6. 
I I. PRI 230 v. Sec. 70 v. IS amps. open type T.B. 

connections. One only, L7 /101 -. Carr. 12/6. 

SPECIAL OFFER OF WODEN 
TRANSFORMERS 

BRAND NEW 
No. I. PRI tapped 200 -250 v. E.S. Sec. Tapped 
8- 15- 25- 28- 30 -33 -35 v IS amps. Tropically fin- 
ished table top connects. LS/17/6. Carr. 10 / -. 

No. 2. PRI 240 v. E.S. Sec. No. I. 50 v. 4A. 
Sec. No. 2. 18 -0 -18 v. I A 55 / -. P.P. 7/6. 
No. 3. PRI tapped 200 -250 v. E.S. Sec. 1. 315 -0- 
315 v. 110 mA. Sec. 2. 175 -0 -175 25 mA. Sec. 3 

5 v. 1.9A. Sec. 4. 6.3 v. 3.1 A. Sec. 5. 6.3 v.. 
CT4A. Sec. 6.3 v. CT2A. Sec. 6.3 v. I A. " C " 
Core table top connections, S0 / -. P.P. 7'6. 

PARMEKO POTTED SMOOTHING 
CHOKES 

10H. 250 mA. 17'6, P.P. 4'6. I H. 300 mA. 10:6. 

P.P. 3/6. 
I H. 300 mA 8/6, P.P. 3/6. 10 H. 120 mA. 12'6, 

10 H. 75 mA. 10/6. P.P. 2/6. 5 H. 150 mA. 12 6, 

P.P. 3/6. 
IS H. 75 mA. 12/6. P.P. 2/6. 5 H. 60 mA. 11,6, 

P. P. 2/6. 
0.7 H. 450 mA. 17/6, P.P. 3/6. Jupiter Series 
Swinging Choke 34 H.60 mA-70H. 34 mA. 2.5 

kV d.c. wkg. 25/-. P.P. 5/-. 

d 200 -250 v. E.S. Sec. 1. 315 -0- 
315 v. 110 mA. Sec. 2. 175 -0 -175 25 mA. Sec. 3 

5 v. 1.9A. Sec. 4. 6.3 v. 3.1 A. Sec. 5. 6.3 v.. 
CT4A. Sec. 6.3 v. CT2A. Sec. 6.3 v. I A. " C " 
Core table top connections, S0 / -. P.P. 7'6. 

SUNVIC TYPE T.G.P. 
Range 70 F. -190 F. Length of rod 114 in. Complete 
with sleeve. 15 amp. demand switch. Changing to 
5 amp. satisfied position. Supplied new and guar- 
anteed. 29/6. P.P. 3/6. 

PARMEKO POTTED SMOOTHING 
CHOKES 

10H. 250 mA. 17'6, P.P. 4'6. I H. 300 mA. 10:6. 

P.P. 3/6. 
I H. 300 mA 8/6, P.P. 3/6. 10 H. 120 mA. 12'6, 

10 H. 75 mA. 10/6. P.P. 2/6. 5 H. 150 mA. 12 6, 

P.P. 3/6. 
IS H. 75 mA. 12/6. P.P. 2/6. 5 H. 60 mA. 11,6, 

P. P. 2/6. 
0.7 H. 450 mA. 17/6, P.P. 3/6. Jupiter Series 
Swinging Choke 34 H.60 mA-70H. 34 mA. 2.5 

kV d.c. wkg. 25/-. P.P. 5/-. 

SPECIAL OFFER G.E.C. 8 MFD. BLOCK 
CAPACITORS 

600 v. D.C. wkg. at 71 C. Brand new in maker's 
cartons. six for 29/6. Carr. 7/6. S.T.C. S mfd. 
400 v. A.C. wkg. 7/6 each. P.P. 2,'6. 

SUNVIC TYPE T.G.P. 
Range 70 F. -190 F. Length of rod 114 in. Complete 
with sleeve. 15 amp. demand switch. Changing to 
5 amp. satisfied position. Supplied new and guar- 
anteed. 29/6. P.P. 3/6. 

SPECIAL OFFER OF BRAND NEW 
HUNTS ELECTROLYTIC CAPACITORS 

Can type 130 60 10 mfd. 350 v. wkg. 10 

mfd. 500 v. wkg. 25 /- per dozen. P.P. 3/6. 100 

50 50 mfd. 350 v. wkg. 22/6 per dozen. P.P. 3 / -. 
SO 30 10 mfd. 350 v. wkg. 19/6 per dozen. P.P. 

2/6. 

SPECIAL OFFER G.E.C. 8 MFD. BLOCK 
CAPACITORS 

600 v. D.C. wkg. at 71 C. Brand new in maker's 
cartons. six for 29/6. Carr. 7/6. S.T.C. S mfd. 
400 v. A.C. wkg. 7/6 each. P.P. 2,'6. 

HORSTMANN CLOCKWORK TIME 
SWITCHES 

14 -day jewelled movement. 250 v. A.C. S amp. 
switch contacts. Once on /of every 24 hours. 
Complete with key and mounting bracket en- 
equipment. But perfect condition. 37:6, P.P. 4/6. 

SPECIAL OFFER OF BRAND NEW 
HUNTS ELECTROLYTIC CAPACITORS 

Can type 130 60 10 mfd. 350 v. wkg. 10 

mfd. 500 v. wkg. 25 /- per dozen. P.P. 3/6. 100 

50 50 mfd. 350 v. wkg. 22/6 per dozen. P.P. 3 / -. 
SO 30 10 mfd. 350 v. wkg. 19/6 per dozen. P.P. 

2/6. 

F 

HORSTMANN CLOCKWORK TIME 
SWITCHES 

14 -day jewelled movement. 250 v. A.C. S amp. 
switch contacts. Once on /of every 24 hours. 
Complete with key and mounting bracket en- 
equipment. But perfect condition. 37:6, P.P. 4/6. 
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COLOUR 
TELEVISION 

With particular reference 
to the 

PAL SYSTEM 
There are 157 diagrams and 

photographs and 83 Illustrations 
in colour. 

by G. N. Patchett 
40'- Postage I '- 

HI FI YEARBOOK, 1967 68. 15 -. Postage I -. 

AN INTRODUCTION TO MASERS & 
LASERS, by T. P. Melia. 35 -. Postage I. -. 

TRANSISTOR SUBSTITUTION HAND- 
BOOK, 7th ed. Pub.: F -Sams. I S -. Postage 1 -. 

INTRODUCTION TO COMPUTER EN- 
GINEERING, by B. S. Walker. 32 6. Postage 

ELECTRONIC ENGINEER'S REFERENCE 
BOOK, by L. E. C. Hughes and F. W. Holland. 
126 Postage free. 
TAPE RECORDER SERVICING MECHA- 
NICS, by H. Schroder. 21 -. Po;cage I -. 

Inter.: GEC S.C.R. MANUAL, 4th ed. 25 -. 
Postage 2 - 

THE MODERN BOOK CO. 
BRITAINS LARGEST STOCKIST 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

'Phone: PADdngtun 4185 
Closed Sit. I p.m. 

L0 DON CENT-RAd 
RADIO STORES 

10 -WAY PRESS -BUTTON INTER -COM TELEPHONES 
I :atlo. ,.ill I,n,'iio, i. . .I.rr. 'ri,,,r, ,ghls ,,, , 

1,011.1. 

r 

.o ., ,.,..1. £610 -. ..o. 
20 -WAY PRESS -BUTTON INTE K -COY TELEPHONES 
bal.. lib. ill, , , -rn.n ,wilt ,n.. L., i I 

,,,. .ua,.,.I £: 15 
i 

l,. 
let 

-,n,. 
MODERN HAND SETS olio, r , h,l I, .a.l. srey. lite mot dark. 

TELEPHONE COILED HAND SET LEADS. I: ,.,a.- 5'6. I. I' l' 
MODERN DESK PHONES. s t.m., errs r I I.,.1h. III, u.,., . 
i . , m RIO 1 1 . 0 1 . . 1 hit 1,.1 ,had. £4 10 -. r r. :.. 
WIRELESS SET No. 38 A.P.V. I1. , v 
Working r. :ng,. t. _ lour -. . r l 0 1 , 11. i..10 , . I'. 
I,oimlo. p,nr .nl,II\ , 1 . -awl -55:,11. .ah,.. :o I ,octane,, 
A.. Sala is vial ilh ha...-. £6 per pair ,.r £3 -soil'. P.P. '_'ill -. 

ELECTRICITY SLOT METERS , L. i -1.,t , for A.C. r 

l', ,.l brut L. , nclr i.t.. ,ilal,L I,.r horn.laeat +. 

Sou !:m ., Ili .1. Sol t. 15 A. 90 -. 20 \.100 -. P.I. iii. Oils.. 
."'ips a-. as ailait,. I.r,olulit,,,l.r. l ,. n. ,. _ r+' guarantee 

QUARTERLY ELECTRIC CHECK METERS. II,.,n,din,nu. I a. r 201E25 .. In \. 42.8: I. \. 52 8: "" \. 57'8. WI, r 
:ol,h 

u 

rrag,- a 711110.1.. L star- , ,an,m,.r. 

TWIN GONG TELEPHONE. rr11.i,.o 1.11.. 21 -. 

8 -BANK UNISELECTOR SWITCHES. ', ,. 
unclog £2'15. -: tuck hall ail -' £215 -. I. , 

,., .. 
:'. -, ' "i tart. 47 8. P.P. a u. 

nESK PHONES. Mark Itakelne ar, .,,uq.lete unit balsa l 
cud intynual bill tn, 0.1 .liar 42 6. P.P. nl., 
HIGH -SPEED ELECTED-MAGNETIC COUNTERS. Eonrt 
I ,high. _ :.n . Ira'. Ciny J - I .. 1.... )Ingle cod. 0.:55)111 
. ,lilt ...ii .,11 ` 8,6. l'. I'.:qr,. 
EX. GOVT. BALANCED ARMATURE THROAT MIKES,.., ,PI..r. 

,'h (dug. 1.. 7 6. P.P. I: ,,. 

DESK PHONES Inuit 35 -. 
1.:,.; S.1... o 10-lay.. 

d.1 
,nn d,. , t.,...,Var 

- . 

23 LISLE ST. (GER 2969) LONDON W.C.2 
Closed Thursday I p.m. Open all day Saturday 

JANUARY, 1968 

SURPLUS 
BRRGiviÌNS 

FAMOUS No. 19 SET TRANS,RECEIVER. 
_ .1L, . 1,01.1.. II rah. .,Ila'rhet Iran.rrir,r 

-,I; l'. \. III, .,1-. LT IS , 11.1'. my. 273 s. II.T. 
In n .55 -. srirrte,l conditio,, 

S '.:I. TRANSCEIVER ''III. II. Tunably. iii 
No. 88. TWO -WAY RADIO. Jn 1' H. . l'rrtal e"utrolb.l. 
J ylutunel. SO /- ran,. 
No. 38. TWO -WAY RADIO. 7 -,, Mr 40/. ,anal. 
B44. VHF RADIO TELEPHONE. , . !:, 21,,.. 5 ey.tat suns- 
1,11..1. IS .. ttr'. ,,l, tar n. 27.10 - 
No. 82. TRANSMITTER RECEIVER. I.nln N,,.. T,IUat,I.- r rrr -I.d robtrulled IS ,. lr.l'. op,rat n.u. £1910 -. 
R.C.A. C29 TRANSMITTER RECEIVER. 2.. Mr -. gala. , i ii On.. Ito, u.l , 19 St s lie. np,ratiou. 51910 - 
No. 62RECEIVERS. Fr pi,. t.'I ,- ,,sail,, £710 -. 
TUBULAR STEEL TELESCOPIC AERIAL MASTS. 
4 .r,linn,. 70'-. :t -tt. a. al,u,,. ill 121t. tub. 80. -. :;1111. 

r,iion 80. -, 
MAKE YOUR OWN AERIAL MAST: 
..It. any. Liu. dia. Ittletloking -tecl .entins (7 .crib,, Make 

i. a., 1 20 /- per .roe inn. 
NYLON GUY ROPES, ill .cminutnnalk tudoner. 
6.6. ',tilt. 7/8. cost. Pi-. 
CLASS 'c D " WAVEMETEE. 92.6. 
ROTARY TRANSFORMERS BY HOOVER. 12 r. D.t'. lupin. 
lhn pwl 2:a1 c. D.C. at 12.3 u,.\.. 25 -. 12 s. D.C. input. Output 
I'm , u.t. at as tn.\.. 25. -. 
REJECTOR UNIT. F r jp,iiue uns attd /signal.. Su Rrhr,l 
J i.,uc... I _VU yarn. 3e' 
R.F. ANTENNA TUNER l.\.T.I'.I. 14n r.,1 metre.. 
MOVING COIL HEADPHONES. > n rubber med 196. 
D.L.R. BALANCED ARMATURE HEADPHONES. 12 6. 
HEADSET WITH BOOM MICROPHONE. A- ,,.,,l with " . 
22 6. 
MOVING COIL HEADPHONES AND MICROPHONES. 216. 
MOVING COIL FIST TYPE MICROPHONE. 17 6. 
TELE "F "SETS. Itd, l' o.., \,,. I. Mt II. tn. 

70 - I, ..r I. .. .......i1 r. 55 - 

ALL ITEMS CARRIAGE PAID MAINLAND ONLY 
Lists giving fuller details of these and many other 
surplus bargains, 2 -. S.A.E. all enquiries (Please 
print clearly). 

A.J. THOMPSON (Dept. WW) 
"Elting Lodge " Codieole, /Mann. Herts. Tel.: Codieote 242 

ADVANCE TEST EQUIPMENT 
VM76 Valve Voltmeter 

R.F. Measurements in excess of 100 mHz and d.c. 
measurements up to 1,000V with accuracy of 
- 2 ",,. D.c. range -300 mV -1 kV f.s.d. A.c. 
range -300 mV -300 V r.m.s. Resistance in 8 
ranges, 0.02 -500 Megohms. 
Manufacturer's price £90: Our price £72 

VM77C: A.C. Millivoltmeter 
1 mV -300 V full scale in 12 ranges. Freq. range 
15 c s -4.5 Mc, s. Input impedance 10 Megohms 
20 pf. Calibrated in r.m.s. volts for sine wave input 
and dB. 100 -250 V a.c. input. 
Manufacturer's price £55: Our price £40 

VM78: A.C. Millivoltmeter 
Transistorised. 1 mV -300 V in 12 ranges. Freq. 
1 c s -1 Mc;s. Input impedance 2 Megohms 
60 pf. Calibrated in r.m.s. for sine wave and input 
dB. 
Manufacturer's price £70: Our price £55 

TTIS: Transistor Tester (CT472) 
Suitable for measuring medium and low powered 
transistors. Current gain (B) can be measured 
in range 10 to 500 for p.n.p. and n.p.n. types, 
either in circuit using the clip on probes provided. 
Small compact instrument. 
Manufacturer's price £57: Our price £371101- 

VM79: UHF Millivoltmeter 
Transistorised. A.c. range 10 mV -3 V f.s.d., 10 
ranges. D.c. current range 0.01 µA -0.3 mA f.s.d., 
10 ranges. Resistance 1 Ohm -10 Megohms in 7 
decade ranges. Complete with probe. 
Manufacturer's price £180: Our price £125 

JIB: Audio Signal Generator 
15 cc's -50 kcls in 3 ranges. Output 600 Ohms, 
0.1 mW -1 W (0.25 -24 V), variable. Attenuation 
20 dB -600 Ohms (Attenuator is incorporated), 
output 10 mW (2.5 V). 100 -250 V a.c. 
Manufacturer's price £46: Our price £30 

J2Be Audio Signal Generator 
Same specification as for the JIB except that this 
model has an additional 2 in. meter calibrated 
0 -40 V a.c. 
Manufacturer's price £50: Our price £35 

H1Bt Audio Signal Generator 
15 c /s -50 kris in 3 ranges. Sine wave 200 µV- 
20 V r.m.s. Square wave 1.4 mV -140 V peak to 
peak (approx.). 100 -250 V a.c. 
Manufacturer's price £42: Our price £30 

Special offer of 10 °á discount for schools and Technical Colleges, etc. 
These were manufactured in U.K. by Advance Electronics Ltd. BRAND 
NEW, all in original sealed carton. Carr. 10/- extra per item. 

S.A.E. for all enquiries. If wishing to 
call at Stores, please telephone for 
appointment. W. MILLS 

3 -B TRULOCK ROAD, TOTTENHAM, N.11 

Phone: Tottenham 9213 

www.americanradiohistory.com

www.americanradiohistory.com


an"N**l21F141t!'°r*il,1111r1c.941105Mtgo'rR Y411* 

JANUARY, 1968 WIRELESS WORLD 

CONDENSERS. 10 mfd. 1,000 v., 12/6, post 2 6. 8 mfd., 1,200 volts, 
12 6, post 3/ -. 8 mfd. 600 volts, 8/6, post 2 6. 0.25 mfd., 2 kv., 4 -, post 
1 6. 

AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and 
valves, relays, magnetic clutches, motori and plug -in amplifiers, with many 
other items, price £7;10/ -. £1 carriage. 

APNI ALTIMETER TRANS. REC., suitable for conversion 420 me s. 
complete with all valves 28 y. D.C. Dynamotor and 3 relays, 11 valves, 
price £3 each, cart. lOJ -, 

ROTARY TRANSFORMERS. 24 v. input, 175 v. at 40mA output, 
25 -, plus 2/- post. 12 v. input, 225 r. at 100 mA. output, 25 -. plus 31- 
post. (All the above are D.C. only. 

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 each, 
cary. £l. 

HRO RECEIVER. Model 5T. This is a famous American High Frequency 
superhet, suitable for CW, and 
MCW., reception crystal filter, with 
phasing control. AVC and signal 
strength meter. Freq. range 50 kc s. 
to 30 me s., with set of nine coils. 
Receiver only in working order, 
08,10 -, carr. 15 - each. Set of 
nine coils, £12 10 -, available only 
with set. Power unit for HRO 
100 240 v. A.C., £2 15 -, carr. 10 / -. 

SPECIAL OFFER: Complete HRO SET (Receiver, Coils & Power Unit) 
for £30, plus 30;- carr. 

HRO -M -SETS available with UX type valves; secondhand cond., with 5 
coil and power unit, £20 each, carr. 30 -. 

ONVERTERS. Type 8a, 24 v. D.C., 115 v. A.C. at 1.8 amps 400 cycles' 
- phase, £6/10;- each, post 8 -. 

MARCONI DEVIATION TEST SET, TF934: freq. 2.5 -100 Mc s. 
Can be extended to 500 Mc s. Deviation range 0 -5, 0 -25 and 0 -75 Kc.s. 
£35 each, carr. £1. 

MARCONI IMPEDANCE BRIDGE, TF -373: inductance 51,h-100H 
in 5 ranges. capacity 5pF- 1000F in 5 ranges, resistance .05 meg. -1 meg., 
power supply 250 v. A.C. £37'10'- each, carr. 15 -. 

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 
450 c's -22 Kcls., directly calibrated. Power supply 1.5 v. -22 v. D.C. 
£12 10 - each, carr. 15 -. 

TACAN. Trans. Receiver, same as ARN21, British made, STC, TR9171 
complete with five 2C39As with associated valve- holders. As new price 
£25. Used condition, £15, carriage £l. 

RELAY UNITS. 2 high speed relays 1196E. 1700 +1700 ohms, 1 change- 
over relay 14,000 ohms, 1 CV 455, 100 ohms and 1 meg. pot., etc. Mounted 
in box, 4in... 6in... 30in., 30 - each, 4 - post. 

RECEIVERS. Type AR88D: freq. 540 Kc s -32 Mc 's. £45 each, carr. £2 
ARV( SPEAKERS. New in cartons, metal case with black crackle finish 
59 6 ea., post 7/6. 

AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscillator coil 
L.55. Price 10 /- each, post 2 6. By -pass Capacitor K.98034 -1, 3 r 0.05 
mfd. and M.98034 -4, 3 0.01 mfd., 3 for 10 -, post 2/6. Trimmers, 95534- 
502, 2 -20 p.f. Box of 3, 10 -, post 2 6. Block Condenser, 3 , 4 mfd., 
600 v., £2 each.. 4 '- post. Filter Choke, L45 and 50, K901433 -501, 25 - each, 
4 - post. 

AIRCRAFT RECEIVER ARR2. 235 -258 Mc s. tunable, 24 v. D.C. 
Input, £3 ea. 7.6 carr. 

HEWLETT PACKARD TYPE 400C: 115 v.'230 v., input 5060 c s. 
Freq. range 20 c,s -2 Mc s. Voltage range: 1 mV -300 v. in 12 ranges. 
Input impcdar. ce 10 megohms. Designed for rack mounting, £30 each, 
carr. 15 -. 

COMMAND RECEIVERS: Model 3 -6 Mc s. and 6 -9 Mc 's., as new, price 
£5 10 - each, post 5 -. 

SIGNAL GENERATORS: 
MARCONI TE -144G: freq. 85 Kc s -25 Mc's, internal and external 
modulation, power supplies 200'250 v. A.C. (secondhand cond.), price 
£25 ea.; or available in transit case, complete with spares, in first class 
condition £30 ea., carr. on both 30:- ea. 
TS15Se UP as new): price £75 each, carr. £1. 

CT53. Freq. range 8.9 -300 Mc 's. with Calibration chart. Output 
I nV -100 mV. intr al square wave and sinewave modulation at 100 c,s., 
external modulation 50 c s -10 Kc :s, 230 v. A.C. Complete with chart, 
etc., price £27/10,- ea., carr. £1. 

MARCONI TF801A I Freq. 10 -300 Mc s. 4 bands, output 200mV, 
.lttenuator 0- 110dB. Input 75 ohms. £65 each, carr. £1. 

. MARCONI TF516 -F 1: Covering 10 -18 Mc s, 33 -58 Mc s., 150 -3000 
\tc, s. £12/10- each, carr. £1. 

MARCONI CT218: price £65 each. carr. 30' -. 
CT.480 and 478: 1.3 -4.2 Mc s, F.M. or A.M., price;£75 each, 

TELEPHONE EQLll'MEN'f: 
GPO CANDLESTICK ' TYPE TELEPHONE. Upright moi 
with receiver, ideal novelty for converting to lampshade. Availahl: 
colour, £5 IO - ea., post 7, 6> 
TELEPHONE WIRE: 220 yds., £1 a roll, post 6 -. 

GPO TERMINAL BLOCKS, 716 each, FUSE AND PROTECTOR. 
7 6 each. Post on both 2'6. 
TELEPHONES (PORTABLE) TYPE " F." Suitable for all outdo 
activities up to a range of 5 miles. Price £7,10, - each, as new, comp',, 
with csrrying case. Price, £5 10 - each, secondhand. Carr. 10, -. 

TELEPHONE EXTENSION CORD. Brown, 3 -way; come in lengths 
of 6ft. and 14ft., 7'6 and 15, - respectively. Post 2, 6. 

BC -433 -G COMPASS RECEIVER: Freq. 200 -1,750 kc,'s. in 3 bands 
suitable for aircraft, boats, etc. Complete with 15 valves, power suppl 
input 24 v. D.C. at 2 amps. Receiver only £5 each. Carr. 15, -. 

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. 
6,000 ohms. Price 25 -, post 5:-. 

NIFE BATTERIES: 6 v. 75 amps., new, in cases, £15 each, £1 cart.; 
6 v. 160 amps., new in cases, £25 each, £1'10;- carr.; 4 v. 160 amps., new, 
in cases, £20 each, £1,10 carr. 

I-.R.7 Cells, only 1.5 v. 75 amps., new, £3 each, 12 /- carr. 
The above batteries are low resistance designed to give heavy surge for 
starting and can be stored for long periods without any effect to their 
performance. 
WAVE GUIDES FLEXIBLE CG- 182,APM40. Length 18 inches. 
Price £2 each, post 4,-. 
MACHMETERS: Range 0: 1 and 0: 1.2, 6A/3364 & 5325 respectively, 
price 30'- each, postage 5 / -. 

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters 
0 -9999, with locking and reset controls mounted in a 3in. diameter ere. 
Price 30,- each, postage 5/ -. 

DRY BATTERIES, NO. 1. HT 90 v. and 71 v., size 2 }in. x3 }in. xSin., 
5'- each, or 5 for £1, post 4/- and 7/6 respectively. 

BATTERY NO. 4 (suitable for bells, etc.). 4 }V., she 41in. x6in. x2 {in, 
5 ,,- each. Post 3' -. 

UNISELECTORS (ex equipment): 10 Bank, 50 Way, alternate wipe, 
£2:5 - ea. 6 Bank, 25 Way, alternate wipe, £2/2/6 ea. 8 Bank, 25 Way, 
£2'5'- ea. 6 Bank, 25 Way, £2 ea. 4 Bank, 25 Way, 35/- es. All the above 
are 75 ohm coil. Postage 41- per uniselector. 

FREQUENCY METERS: IM -13 or BC -221' 125- 20,000 Kc/s.,£25 each, 
carr. 15' -. TS174'U; 20 -250 Mc /s. modulated, £45 each, carr. 15; -. 
TS3231UR; 20-450 Mc s., £75 each, carr. 15 / -. FR -67íU: This instrume ,t 
is direct reading and the results are presented directly in dtytform. Cute t - 

ing rate: 20- 100,000 events per sec. Time Base Crystal Freq.: 100 K. 
per sec. Power Supply: 115 v., 50/60 c /s., £100 each, cart. £1. 

AMERICAN EQUIPMENT: Power supply, PP893 /GRC 32A; Filter 
D.C. Power Supply F-170/GRC 32A: Cabinet Electrical CY 1288 /GRC 
32A; Antenna Box Base & Cables CY 728 /GRC; Mast Erection Kits, 1186/ 
GRC; Receiver type 27 8B; Directional Antenna CRD.6: Comparator Unit, 
CM.23; Directional Control CRD.6, 567; CRD and 568 /C Azimuth 
Control Units, 260 /CRD. 

(:EARED MOTORS: 24 v. D.C., current 150 Ma, Output 1 r.p.m. 
30 - each, 4'- post. Assembly unit with Letcherbar Tuning Mechanism 
and potentiometer, 3 r.p.m., £2 each, 5 - post. 
MOTORISED ACTUATOR: 115 v. A.C. 400 cis. single phase, 
reversible, thrust approx. 3 inches complete with limit switches, et. 
Price £2,10 - each, postage 5,'- (ex equipment). 
D.C. MOTOR: 27 v. D.C. with gear box, 4 r.p.m. Price 25; -, postage 
3 - (ex equipment). 
Actuator Type SR -43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 
5 inch screw thrust, reversible, torque approx. 25 lbs., rating inter- 
mittent, price £3 each, post. 5 -. 
28 v. D.C. 200 r.p.m. current consumption approximately 6 amps. 
Price £3 10 -, post 7 6. 
FRACTIONAL MOTORS & FANS: Low Inertia Motor SUD; 5361 
Type 903, 24 v. input D.C., £2 10 - each, 5 post. 
Model PM84: 28 v. D.C. a 2 amps., 4,500 r.p.m., output 40 watts 
continuous duty complete with magnetic brake. Price £2 each, postage 

Model SR -2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75 
watts, price 25 - each, postage 4 -. 
A.C. Motor 115 v. 50 c; s. 1 300 H.P., 3,000 r.p.m. Capacitor 'mfd, 25'- 
post 3 -. Dalmotor SC5, 28 v. D.C. at 45 amps; 12,000 r.p.m. output 
750 W. (approx. 1 h.p.), brand new, £2 10 - each, post 7 6. 

CATHODE RAY TUBE UNIT: With Sin. tube, colour green, medium 
persistence complete with nu -metal screen, £3 10 - each, post 7 6. 

TRANSMITTER RECEIVER TCS -12: Freq. 1.5 Mc s -12 Mc s, output 
25 W., complete stations available with antenna equipment. mast, and 
petrol generator. Trans -receiver, complete with 12 v. D.C. Power Unit 
and A.T.U. £25 each, carr. £2 10 -. Petrol Generator Unit for the abut. 
£20 each, care. £3. Complete aerial system £10 each, care. £2. 

S.A.E. for oll enquiries. List available 6d. 
If wishing to call at Stores, please 
telephone for appointment. W. MILLS 3 -B TRULOCK ROAD, TOTTENHAM, N.17 

Phone: Tottenham 9213 
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TRANSISTOR STEREOS 8 

d . 

PRICES: 
AmplrSer Kit .. .. .. £9110/0. P. & P. 4,, 
Pewee Pack Hit £E 1Q /0. P. @ P. 4 

Cabinet tee dll £211010 P. 8 P. 51',_ 

Spec41 OSer- £1411010 post f n :dI above onlerrrl at eanl 

-ram, construction details and parts lit 'free wuh 
b. . y. F.J. 

1014 WATT HI -FI AMPLIFIER KIT H19H GAIN 4- TRANSISTOR PRINTED CIRCUIT 

e 

e e 

SPECIAL PRICE 

1 I 1 1t_ -.f ° 
v 1 

II 

, I 1 l'..11, - "' 
Q -/ T 

All 11,1s sold se :11:111 e OALV ti; 9 6. l' l 
:I,I.,,, .:.I, I.,,.í1 i,.I -1..i ß..1,.1l, n- ,,, 11, -I.. 
,, ..I £95. I'. n l' 

ryi:\ 1 \}R HEAD 

.,I lsub 1 

_. r, 

MATCHED i , v, II 

,i _li:i. H. \\ 11 . 

3-VALVE AUDIO AMPLIFIER MODEL HA34 

., 19 
1 r -it 

( -_ 

_ 

O `'4, ,I \ , 

" 

1 1,1....ell!. 1. 111, ..1.,,,... ,.1: .... .. . ,,.1, , .II. ' n, .a u,. 
/or only £4151 -. I. ,v P. ri -. 

4 -SPEED PLAYER UNIT BARGAINS 
Haim 41,..1. All brand IleW in maker's orielual packe, 

SINGLE PLAYERA. Carr. 3/6 ou each. 
12 £3 9 8. lIarrani í43 de Invr.. £10 19 8 . it li t mounted ylck -n,. arm.... £4 18 8 
.AUTO CHANGERS. l'art 810 011 cavil. 

- - £8!218. OAR RARD2000 £7 10 0 
.. 

o., 15 . I \RRARD 1000 with HiFi ,.:,I 
11 r, . stilt \P1, \T,í11 Illa ll £12 0 0 

1-°' 
ESL " POUR K83 AMPLIFIER KIT 

3-VALVE 4 WATT USING ECC83, L84, F60 VALVES Le, 
duuhlrwound main I.e.- riming 200/240 v. * Heavy duty 

punts bane. tmbl. ,mmhlrmer with electrostatic acre.. tie 
and volume control, giving fully variable boost and cut with 
wiaimum Insertion loss. *Heavy negative feedback loop over 

stages ensure high output at excellent quality with very low 
distortion factor. *Suitable for use with guitar, microphone 
or record player. *Provision for remote mounting of eontrolx 

dimß on chassis. *All this builds on to a chassis else only 
:11n. wide a41n. deep. Overall height 4100. * All components 
and valves are brand new. * Very clear and concise Instruct I,r, 
enable even the Inexperienced amateur to construct with II,o.. 
success. Supplied complete with valve., output ,. 
former (3 ohms only). screened lead, 

w 
ire, nuts, bolt,. 

eta (No extras to boy). PRICE 79 /6 P. A l'. ,; 

Comprehensive circuit diagram, practical 1:1, 

g0 (tree with kit). 

11' .: i` Hi, ,I;I; l': %VI. I'. AMP I1 II. I' Mk 11 

PRICE '. 1'. 

- 1 

PRICE 89 6. 

I.l Ill_ l,!:: \l +:i 1 ;' l': \HINt:T 

I 

PRICE £3 9 8. I .o. 

BRAND NEW a OHH LOUDSPEAKERS 
bin. 1218: lino. 151 -: nil,. 2216: Ion'. , , 8: 7 I 

10'38. 2716: F.M.I. . x . 5111. with I, . 11::1_ !1 
- 

F1. M.1. IS;.. rr u. wish high Onv r 1 42 
45. -1. P. . 1'.í(m. _. -. and u,.. 1111 I,. .. 1.. 

BRAND NEW. 12h,. I; w. II a Sp. :1k 1 

l'1 "du't i.,ii by' 1:11`kí:,.w11 Itrio1111 

_ ill 8 
I. M :t I HEAVY DUTY TWEETERS. 

15 -. r 

VIBRATORS, Large selection of 2, 4, g, Is 
,yne. 8/8: Sync. 101-, P.& P. 1/8 per vibr, , A.E. with .,, 
enquiries. 

H A R V E R S O N SURPLUS CO. LTD . PLEASE NOTE: P. & P. 
CHARGES QUOTED AP- 

170 HIGH ST., MERTON, LONDON, S.W.19 Tel: 01- 5403985 PLY TO U.K. ONLY. P.& P. 
ON OVERSEAS ORDERS 

S.A.E. all enquiries. Open all da y Saturda y (Wednesday I p.m.) CHARGED EXTRA. 
S.T.O. d00N AVALANCHE/ RALF -WAVE !RECTIFIERS. 
Type RAIL 508 AF, 6 amps. 960 P.LV. Hn. long,. ;in. dill. 
.,r r r,x. List 501- OUR PRICE 88 Post In 

PORTABLE 

NO EXCUSES! NO DELAYS! FROM STOCK! 

VARIABLE VOLTAGE TRANSFORMERS 

Input 230 v. A.C. Out- 
put variable 0 -260 v. 
A.C. at 1.5 amp. Fitted in 
beautifully finished steel 
cue. Complete with volt- 
meter, pilot lamp, fuse, 
switch. carrying handle. 

£8,10;' -. P. & C. lob-. 

Also 2.5 amp. as above. 
L9 '17 6. P. & C. I0' -. 

OPEN TYPES 
Designed for Panel 

Mounting 
Input 230 v. A.C. SO 60 

Output variable. 
9.260 v. 

amp. .. L3 3 0 
amp. .... E4 10 0 

21 amp..... ES 12 6 

P. & P. 76 

L 

50 AMPS 
tea 
.. 

CONSTANT 

VOLTLAGE 

TRANS- 

FORMERS 

I AMP. 

INPUT 230 v. A.C. S060 
BRAND NEW. Keenest prices in the 
country. All Types land Spares) from } to 
50 amp. available from stock. 
0 -260 v. at I amp. L4 IO 0 
0-260 v. at 2.5 amps. L5 17 6 
0 -260 v. at 4 amps. L8 7 6 
0 -260 v. at 5 amps. E9 0 0 
0 -260 v. at 8 amps. £13 IO 0 
0 -260 v, at IO amps. L17 0 0 
0 -260 v. at 12 amps. £19 IO 0 
0 -260 v. at 15 amps. £22 0 0 
0 -260 v. at 20 amps. L32 IO 0 
0 -260 v. at 37.5 amps. E65 0 0 
0 -260 v. at 50 amps. L85 0 0 

20 DIFFERENT TYPES AVAILABLE FOR 
IMMEDIATE DELIVERY. P. & C. EXTRA 

Input 185 -250 v. A.C. Output 
constant at 230 v. A.C. Capa- 
city 250watt. Attractive metal 
case. Fitted red signal lamp. 
Rubber feet. Weight 171bs. 
Price Ell l0; -. P. & P. 10, , 

s Amp. AC DC VARIABLE VOLTAGE 
OUTPUT UNIT 

Input 230 
v 

A.C. 
Output 0.260v. A.C. 
Output 0 -240 v. D.C. 
Fitted large scale am- 
meter and voltmeter. 
Neon indicator, fully 
fused. Strong attrac- 
tive metal case 15in. x 
8 }in. x 6in. Weight 24 
lb. Infinitely variable, 
smooth stepless volt- 
age variation over range. Price £30 P. & C. 0. 

7 Amp. A.C. D.C. Mk. II Variable Output Power Unit 
Input 230 v. A.C. Output continuously VARIABLE from 0 to 
260 v. A.C. OR 0 to 230 v. D.C. at 7 a. Robustly constructed in 
metal case. complete with safety fuse, neon indicator. voltmeter 
and ammeter. Size 17)n. x 121n. x 7in. Weight 36 Ib. 
Price E3910í-. Carriage 40, -. 

Double Wound 
Variable Transformers 
Fully isolated, low tension Secondary 
winding. Input 230 v. A.C. OUTPUT 
CONTINUOUSLY VARIABLE 0 -36 v. 
A.C. 
0 -36 v. at 5 amp. £8.10.0 -p. & p. 816 
0 -36 V. at 20 amp. £19.10.0 -15!- p. &c. 
These fully shrouded Transformers, 
designed to our specifications, are ideally 
suited for Educational, Industrial and 
Laboratory use. 

36 volt 30 amp. A.C. or D.C. 

Variable L.T. Supply Unit 
INPUT 220 240 v. A.C. 

OUTPUT CONTINUOUSLY 
VARIABLE 0 -36v. 

Fully isolated. Fitted in robust metal 
case with Voltmeter, Ammeter, 
Panel Indicator and chrome handles. 
Input and Output fully fused. Ideally 
suited for Lab. or Industrial use. 255 
plus 401- p, & c. Similar in appearance 
to above illustration. 

SERVICE TRADING COMPANY 

www.americanradiohistory.com

www.americanradiohistory.com


JANUARY. 196y WIRELESS WORLD 93 

SERVICE TRADING CO 
LIGHT SENSITIVE SWITCHES 
Kit and parts Including ORP.12 Cad- 
mium Sulphide Photocell. Relay 
Transistor and Circuit. Now sup- 
plied with new Siemens High Speed 
Relay for 6 or 12 volt operations. 
Price 25' -, plus 2 6 P. & P. 

ORP.12 and Circuit 10,- post paid. 
A.G. MAINS MODEL 

incorporates mains transformer rectifier and 
special relay with 3 x 5 amp. mains c o contacts. 
Price inc. circuit 47'6, plus 2 6 P. & P. 

LIGHT SOURCE AND PHOTO CELL 
MOUNTING 

Precision engineered light 
source with adjustable lens 
assembly and ventilated lamp 
housing to take MBC bulb. Separate photo cell 
mounting assembly for ORP.12 or similar cell with 
optic window. Both units are single hole fixing. 
Price per pair E2 10 -, plus 3'6 P. & P. 

. 
UNIVERSAL DEMONSTRATION 

TRANSFORMERS A complete com- 
posite apparatus. 
comprising a ro- 
bustly built Trans- 
former and elec- 

%t' [ro- magnet with // ((( - removable coils " ilC, and pole pieces. 
coil tapped for 

! 230 v., 220 . 

110 115 v. 6. 

12, 36, 110 v. 

A.C. These coils are also used for D.C. experiments. 
Complete with all accessories as shown. 117 plus 
IS,carr. Leaflet on request. 

PHOTO MULTIPLIER 
Type CV337, this supersedes type 931 A, complete 
with special P.T.F.E. base and divider network 
S715 incl. P. & P. 

RESETTABLE HIGH SPEED COUNTERS 
3 figure, 24 v. D.C. oper- 
ation (illustrated). o ,a c 

Similar to above, but may 
be pre -set to any number 
up to 999 reducing to zero. 
Either type 32/6, P. & P. 3 e i 26d.r 
4 figure, 1,000 ohm coil. 36 -48 v. D.C. operation. 
L3 10 -. PPP&& P. 16. 

Stens. 
Typ, 

PHOTO ELECTRONIC COUNTER 
Can be set for counts of up to 500 per mirate. 
210 -250 v. A.C. powered. Kit of Components, 
including photo cell, high speed non- resettable 
counter, transformer, relay. etc., together with 
clear circuit diagram, L3 2'6, plus 3 6 P. & P. With 
resettable counter, E4 2 6, P. & P. 3 6. 

LATEST HIGH SPEED MAGNETIC 
COUNTERS (NON -RESETTABLE) 

4 figure, 10 impulses per second. Type IODA, 500 

ohm c o i l . Type 100B, 2,300 ohm coil. Either 1 S - 

each, plus 1'6 P. & P. 

COAX CABLE 
Approximately 100 -yard reels, 30'- a reel, plus 7 6d. 
carriage. 

INSULATED TERMINALS 
Available in black, red. 
white. yellow. blue and 
green. New IS - per dos 
P. & P. 2.-. 

SEMI -AUTOMATIC "BUG" SUPER SPEED 
MORSE KEY 
7 adjustments, precision tooled, 
speed adjustable 10 w.p.m. to as 

high as desired. Weight 2;lb. [4 12 6 post paid. 
TRANSISTORISED MORSE OSCILLATOR 
Fitted 2 }in. Moving Coil Speaker. Uses type PP3 
or equiv. 9 v. battery. Complete with latest 
design Morse Key. 22;6, plus 1/6 P. & P. 

Postage and Carriage shown 
below are inland only. For 
Overseas please ask for 
quotation. We do not 
issue a catalogue or list. 

NICKEL CADMIUM BATTERY 
Sintered Cadmium Type 1.2 v. 7AH. Size: 
height 3;in., width 2 4in. x I in. Weight: 
approx. 13 ozs. Ex- R.A.F., Tested, 12 6. P. & P. 

230 VOLT A.C., GEARED MOTORS 
Type D1SG S r.p.m. 1.71b. inch, L2 9 6, P. & P. 3 -. 

Type BI6G 80 r.p.m. 2616. inch, L2 2, -, P. & P. 3 - 

Type D16G 13 r.p.m. I.451b. inch. L2 17 6. 

P. & P. 3 -. 

PRECISION FLATPOT 
Manufactured by M.E.C. 50 k., 45 turn. Fly leads. 
all metal sealed construction. IO 6d. Plus I16 P. & P. 

GENUINE NEW MULLARD 
6 AMP. SILICON DIODES 

NOT Rejects or Seconds 
BYZI3 200 PIV 7- BYZI2 400 PIV 8- 
BYZI 1 600 PIV 9 - BYZIO800 PIV 10 - 

100 WATT POWER RHEOSTATS 

(NEW) 
Ceramic construction, v.ind- 
mg embedded in Vitreous 

Enamel, heavy duty brush assembly i 
designed for continuous duty. 
AVAILABLE FROM STOCK IN /a$ 
THE FOLLOWING II VALUES: r 
I ohm lOa., S ohm 4.7a., 10 ohm 3a 

25 ohm 2a: SO ohm 1.4a: 100 ohm la, 250 ohm 
.7 a: 500 ohm 45 a: 1,000 ohm 280 mA: 1.500 
ohm 230 mA.; 2,500 ohm .2 a. Diameter 3 }in. 
Shaft length ;in. dia. .';in., 27/6. P. & P. 16. 

50 WATT POWER RHEOSTATS 
I ohm 7a. 5 ohm 3a; IO ohm 2.25a.; 2S ohm 
14a; 50 ohm la: 100 ohm .7a; 250 ohm .4Sa. 
500 ohm .3a: 1,000 ohm .22a: 2,500 ohm 14a. 

All at 21 - each P. & P. 16. 

25 WATT POWER RHEOSTATS 
IO ohm 1.5a; 25 ohm la; 50 ohm .75a.; 100 ohm 
.5a; 250 ohm 3a.; 500 ohm .2a; 1,000 ohm 
.ISa.; 1,500 ohm .12a.. 2,500 ohm .la.; all at 14 6, 
each P. & P. 16. 

SWING ARM RHEOSTAT 
Especially designed for educational use. 0-10 ohm 
in precision I ohm steps. Max. current 5 amp. 
Size: Height 19in. Width Win. Depth 61 in. Price 
L4,19 6. P. & P. 7 6. 

DRY REED SWITCHES 
New special offer of Dry Reed Switches, } amp 
contact, I; x ;, , 4 for 10 / -, post paid. 

VENNER ELECTRIC TIME 
SWITCH 
200.250 v. A.C. 20 amp. contacts 
twice on, twice off, at any manually 
pre -set time. Spring reserve (in cast 
of power cut) fully tested 13 9,6, 
P. & P. 4'6d. Or complete in weather- 
proof metal case (illustrated) U /19/6, 
plus 4/6 P. & P. Can be supplied with 
solar dial. on at dusk -off at dawn. 
Prices as above. I 
VENNER I4 -DAY CLOCKWORK TIME 
SWITCH. 5 amp. 230 v. contact, I on;off every 24- 
hr. Fitted in metal case with key. Used but guaran- 
teed. 47, -, plus 3 - P. & P. 

Xs_ 

SAN WA Multi Range Meters 
Acknowledged throughout the world as 

the ultimate in test meters. 
NEW MODEL U -SOD MULTI - 
TESTER, 20,000 O.P.V. MIRROR 
SCALED WITH OVERLOAD PRO- 
TECTION. Ranges: D.0 volts: 100mV', 
0.5 v., 5 v., 250 v., 1,000 v. A.C. volts. 

2.5 v.. 10 v., 50 v., 250 v., 1,000 v. D.C. current: Sc,A. 
0.5 mA., S mA., 50mA., 250 mA. Size- 51 -: 31 < I }in 
Complete with batteries £5 15.0 and test prods. s Post paid. 
Three other models available from -stock. Descrip- 
tive leaflet on request. 

SLIDER RESISTANCE 
200 ohm 1.25 amp. 376. P. & P. 3,6. 
5 ohm 10 amp. 37:6. P. & P. 3/6. 

1230 v. A.C. RELAY. 2 c/o 2 amp. contacts .I 
9 6 ex new equip. P. & P. 1/6. 

THYRISTOR 400 ply, 5 amp., 1416 post paid. 
THYRISTOR 400 ply, 8 amp., 28/6 post paid. 

Condenser 5,000 m d SO v. I x4 ¡in. 12 6. New. 

LATEST TYPE 
SELENIUM BRIDGE RECTIFIERS 

30 volt 3 amp.. 11 - plus 2 6 P. & P. 

30 volt 5 amp., 16 -, p4,s 2 6 P. & P. 

MOVING COIL HEADPHONE AND MIKE 
Solt rubber ear -pieces with M C Mike fitted 5 -way 
plug as on No. 19 set. New, in maker's packing, 
16'6 plus 3,6 C. & P. 

A.C. AMMETERS 0-1. 0-10. 0-15, 0-20 amp. F.R. 
2 1in. dia. All at 21, each. 

A.C. VOLTMETERS 0-25 v., 0 -50 v., 0.150 v. M.l. 
24in. Flush round all at 21/- each. P. & P. extra. 
0 -300 v. A.C. Rect. M -Coil 2(in 29/- 
C -300 v. A.C. Rect. M -Coil 34in. Type W23 55 - 

Latest type VARLEY MINI- 
ATURE RELAY in Trans- 
parent Case. 4 c o 700 ohm 14'6. 
Base 4 -. 2 c o 700 ohm coil, 
Size ¡ x) x I ¡in. IS /- inc. base. 
VARLEY TYPE VP4 (similar to 
illus.), 5,800 ohm. 4 c,o. 
New 12/6, less base. 
Similar to above. Mfd. by 
GRUNER 4 c /o, 2,400 ohm coil. 
New, 10, -, less base. 

UNISELECTORS SWITCHES 
NEW 4 -BANK 25 -WAY 
UNISELECTOR 
25 ohm coil. 24 v D.C. g1¡ 
operation. L4 17:6 plus 2 6. 
P. & P. 

. :. 

8 -BANK 25 -WAY FULL WIPER 
24 v. D.C. operation, [6 10 -, plus 4- P. & P. 

STANDARD SIZE UNISELECTOR 
SWITCHES USED 75 ohm coil, 24 v. 

D.C., 6 bank 25 position, 5 non -bridging, I bridging 
wiper. 
6 bank arranged to give 3 bank, 50 positions 
ex- equipment. 3S - each. P. & P. 2'6. 

MINIATURE UNISELECTOR 
SWITCH 

3 banks of II positions plus 
homing bank. 40 ohm coil. 
24 -36 v. D.C. operation. Care- 

' fully removed from equipment 
and tested. 22/6, plus 2/6 P. &P. 

AIR BLOWER 
Highly efficient blower unit 
fitted with totally enclosed 
200/250 v. A.C. 50 cycles. ' h.p. motor, producing 2,800 
r.p.m. outlet 2( X 11, used, but 
in first class condition and 
tested. Price L311S( -. P. & P. 
7 6d. 

AUTO TRANSFORMERS. Step up, step 
down. I10- 200 -220 -240 v. Fully shrouded. New. 
300 watt type L3 each. P. & P. 4/6. 500 watt type 
(4/2;6 each. P. & P. 6/6. 1,000 watt type LS/5 /- each. 
P. & P. 7 16. 

L.T. TRANSFORMERS 
All primaries 220 -240 volts 
Type No. Sec. Taps 

I 30, 32. 34, 36 v. at S amps 
2 30, 40, 50 v. at 5 amps 
3 10, 1 7 , 18 v. at 10 amps 
4 6. 12, v. at 20 amps 
5 17, 18, 20 v. at 20 amps 
6 6, 12,20 v. at20amps 
7 24 v. at IO amps 

Price Carr. 

LS S - 66 
L3 10 - 4'6 
L4 17 6 6/6 
L5 12 6 6/6 
LS 5 - 7/6 
E3 IS - 5/6 

ALL MAIL ORDERS. ALSO CALLERS AT: 

S7 BRIDGMAN ROAD, 
LONDON, W.4. Phone: 995 1560 

Closed Saturdays. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

Many Bargains for the caller. 
AMPLE PARKING 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON. W.C.2. 

Tel.: GER 0576 
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RADIO CLEARANCE (1965) LTD. 
27 TOTTENHAM COURT ROAD, LONDON, W.1 

11rF 25v ;" r 1" W.E. 
1leF 350v 1" ;"' W.E. 
2µF 12v W.E. 
2µF 150v 1" x 1' W.E. 
2µF 275v r". 1- W.E. 
2/tF 350v 1" ' W.E. 
21tF 500v 11' x;" W.E. 
40F 25v 1" x i' W.E. 
4µF 150v a' x" W.E. 
4)rF 275v 1" x !" W.E. 
4µF 350v 1" x 1" W.E. 
41rF 500v 11' x l' W.E. 
50F Rev 20v 11" x;' W.E. 
5/rF 50v ;" x ;" W.E. 
5µF 70v ;" x r W.E. 
6µF Rev 50v 11" x;" W.E. 
8ltF Rev 20v 11" x;" W.E. 
8µF 150v 1' x 1" W.E. 
80F 275v 11" x 1" W.E. 
8µF 350v 11' x f" W.E. 
80F 500v 11" x 1" W.E. 
10µF 6v r x r W.E. 
10µF 50v r x r W.E. 
10µF 150v l' x r W.E. 
I0stF 300v 11" x á' W.E. 
16µF 250v 1r x W.E. 
16µF 350v 1." I W.E. 
161tF 500v 11" I W.E. 
25µF 12v " W.E. 
25µF 25v " . !l" W.E. 
25µF 50v 1' :" W.E. 
30µF 6v 1" X ;' W.E. 
30µF 10v 1" W.E. 
32µF 150v 11" x R" T.I. 
32µF 350v 2" 1" T.3. 
32µF 450v ir 1" W.E. 
32n F 500v 2" - 11' T.2. 

ELECTROLYTIC CONDENSERS 
a d s 

1 6 50µF 12v ;" W.E. 1 
2 0 5011F 25v 1" 1" W.E. 1 
I 6 501,F 50v 11" !." W.E. 1 
1 6 50µF 275v 11" - I" T.I. 3 
2 0 501,F 350v 21" - 1" T.I. 3 
2 0 64µF 450v 2" 11" T.1. 4 
2 6 1001íF 15v 1" : r W.E. 1 
1 6 I00nF 25v 1"':1" W.E. 1 

1 6 100nF 50v 11" :< 1" W.E. 2 
2 0 100µF 100v 1;" 1" T.I. 4 
2 6 1000F 250v 4 
3 0 100µF 350v 3 " T.2. 5 
2 6 100µF 450v 3` 1" T.2. 7 
I 6 125µF 500v 9 
1 6 200µF 275v 6 
2 6 200µF 350v 3" 1"" T.2. 7 
2 6 250µF 12v 1" 1" W.E. 2 
1 6 250µF 18v 1" x 1' W.E. 2 
2 0 2501tF 25v 1'" x i' W.E. 3 
2 6 250,tF 50v 11" x;" W.E. 4 
3 0 350µF 12v 11' x i:' W.E. 2 
I 6 350nF 25v 11" , : T.1. r 3 
1 6 400µF 15v 1r x I" W.E. 3 
1 9 400µF 30v 1:" x 1" W.E. 3 
2 0 400µF 50v 1¡"> r W.E. 4 
2 0 400µF 275v 4' 11' T.2. 9 
3 0 500µF 6v 11" ,} W.E. 1 
3 6 500µF 15v ir x r W.E. 2 
1 6 5001tF 25v 11"x;" W.E. 3 
1 6 1,000µF.. 15v r x r W.E. 3 
I 9 1,000µF 18v 11':<," W.E. 3 
1 6 1,000µF 25v 11"'x 1" W.E. 4 
1 6 1,000µF. 50v 2" x 11" T.2. 7 
2 6 1,5000F 25v 11' x r W.E. 5 
3 6 1,500µF. . 50v 3' x l' W.E. 7 
4 6 2,0001,F 25v 3" x 1" T.2. 6 
4 6 2,000µF.. 50v 21" x 11" T.2. 9 

Tel. (01) 636 -9188 

d 
6 
6 
9 
0 
6 
6 
6 
6 
6 
0 
6 
0 
6 
0 
0 
6 

2,500).F. .., 30v 3 

2,500µF. .., 50v I 
4,000µF..,, 25v ) 

5,000µF. . .. 25v 1 

10,000µF .. 25v 4 
30,000µF .. 30v 41": 
32 x 32µF .. 350v 2?" , 
50:<50µF .. 350v 2" 
60 x 100µF 275v 2 
60 x 250µF 350v 4 
100 x 100µF 150v 3 

100 x 200µF 275v 4 
150 200µF 350v 4 
250 x 2501tF 325v 4'y 

(01) 636 -4688¡7 

s d 
T.2. 7' 6 
I'.2. 10 0 
'C2, 9 0 
T.2. 10 0 

1 T,2, 27 6 r T.2. 45 0 
" T.3. 4 6 
:" T.3. 6 6 
. Ti . 6 0 

T.2. 12 6 
'C.3, 4 6 
T.2. 9 6 
T.2. 12 6 
C.2, 14 0 

6 TERMINATION CODING 
6 W.E. Wire Ended. 
0 T.1. Tag each end of condenser 
6 T.2. Single end tag termination 
6 T.3. Single end tag termination 
0 Twist prong fixing 
0 
6 8 8µF .... 450v 1l'" 1" T.I. 4 0 
0 8 x 16µF . . 459v 2 1" T.1. 4 6 
0 16x16µF.. 275v 2 T.I. 4 0 
6 16x16µF.. 450v 2 4 6 
6 16 x 32µF . . 275v 4 0 
6 
9 

32x32µF.. 275v 
50 x 50µF . . 300v 2 

T.3. 
" T.2. 

4 0 
4 6 

9 50 X 150µF 300v 3 " T.2. 6 6 
6 60 x 250µF 275v 9 0 
6 80 >: 40µF . . 450v I "I'.2. 12 6 
6 
6 

100 r. 100µF 275v 3 
100 .< 400µF 275v 44- T.2. 

6 6 
13 6 

0 200;<200µF 300v '. " T.2. 12 6 
0 300 X 300µF 300v 4' . , "" T.2. 14 0 

Tn. :.b..v 11.1 apex .,ut. in.t tout of the estaice r:mre of el:Ar.dt tir r.wku.ers w, ...wry in gt.o k. All rouden.,r+ are new and r:.rr> a tarhe month gear I t. . 1L..._, L, not he.ilate I.....tact as for uuotatk,n..n look qo:.m ink.. Il ,n do not .e.: t In r.m.hnwr,,.0 require 1.1.... 1st us know your exact requirement.. 
Please seed S.A.E. tor Lists of Transformers. Transistors. Diodes, Rectifiera, Speakers and other components at Bargsht Prlaes. 

DAMAGED METER ? 
Have it repaired by Glaser 

Reduce overheads by having your damaged Electrical 
Measuring Instruments repaired by L. Glaser & Co. Ltd. 
We specialise in the repair of all types and makes of 

Voltmeters, Ammeters, Micro- 
ammeters, Multirange Test 
Miters, Electrical Thermometers, 
Recording Instruments, Leak 
Detectors. Temp. Controllers, all 
types Bridges & Insulation 
Testers, etc. 

As contractors to various Government Departments 
we are the leading Electrical Instrument Repairers in 
the Industry. For prompt estimate and speedy delivery 
send defective instruments by registered post, or write 
to Dept. W.W.: - 

L. GLASER & CO. LTD. 
1 -3 Berry Street. London. E.C.1. 

Tel.: Clerkenwell 5481 -2 

INSTRUMENT 

REPAIRS 

SURPLUS HANDBOOKS 
19 set Circuit & Notes 4 8 p/p 6,1 

4'13 pip 6.1 
3.8 pip ed 
3:6 PÍO Od 

318 Pop 6.1 
5 - Pie 6d 
3.8 t'/e 6d 
3,8 Pin Cd 
3/814P 6d 
3/8 pip 6d 
843 p/p 6d 
5l- pip 6d 

15/- p/p 1 /6d 
4/6 P/p 6d 
6/- post free 

1155 sel Circuit & Notes 
A.H.O. Technical Instructions 
38 set Technical Instructions 
46 sel Working Instructions 
88 set Technical Instructions 
BC.221 Circuit & Notes 
Wavemeter Clan D Techn. Ins. 
18 net Circuit & Notes 
BC.1000 1 set, Circuit & Notes 
CR.100.1128 Circuit & Notes 
8.107 Circuit & Notes 
A.R.88D Instruction Manual 
62 sel Circuit & Notes 
62 net Sender and Receiver Circuits 
Circuit Diagrams 3/- each, post tree 
11.1116 /A. It.12c24 /A. íí.l355. 11e' 24, 25 & 26. A.1134. T.1154 l'.It.loo, Ill' 342. 111' :l4'J. F:. aI. P ' R. 111.'624. 22 SET. 
Resistor Colour Code Indicator. 1/6 pip 6d. 
!'..stage roles apply to U.K. only. 
If nil order only to 
INSTRUCTIONAL HANDBOOK SUPPLIES. Dept. W.W. 
TALBOT HOUSE. 28 TALBOT GARDENS. LEEDS. 8. 

THE ONLY 
COMPREHENSIVE 
RANGE OF RECORD 

MAINTENANCE 
EQUIPMENT 

IN THE WORLD ! 

Send stamps value 9d. for 16 
page booklet and supplement- 
ary data sheets Nos. I and 4 
giving the fullest and latest 
information. 
CECIL E. WATTS LIMITED 

Darby House 
Sunbury -on- Thames, Middx. 

BUILD YOURSELF A QUALITY 
TRANSONA FIVE MED, 
LONG & TRAWLER BAND. 

yr: i.t. .d di..de 
i. rru.1 n,,) ai rial, tnnÍnr 
n.-. "hon coon .1. :nn. 
yeaker, ei .41 Its . ONLY 
42/6. P. 6 P. 316. Plan. aal 
Parts loht 1,6 .leer with knl 

MELODY SIX. MED IS 
LONG WAVES. 6 tran.i.tnry 
and 2 di.xl,.. Push -p.tll out- 
put. tuning roudeus. r. ferrite 
na1 arrfal. 3itt. speaker. etc.. 
6I x31xllin. OILY 58/ /8. 
P. a P. 3/6. Plane and parts 
list 2) (free with kit). 

TRANSISTOR 

RADIO EXCHANGE. 61 High Street, Bedford. 

POCKET FIVE. MED. & 
LONG WAVES & TRAWLER 
BAND. 5 transistors and 1 
diodes. tente rai aerial, tun- 
ing condenser, 211u. speaker. 
re. 51 x 11 x 311n. OILY 

39/6. P. a P. 3 /6. Plata and 
parts lint 1/6 (free with kit). 
Also available Pocket Five 
Medium:md Inng Wave ver- 
sion with miniature speaker 
29/6. P. s P. 3i6. 

SUPER SEVEN. MED. 
LONG & TRAWLER BAND 
7 transistors and 'L dn. I,- 
lin. speaker. 1 R.F. stage.. 
push-pull output. etc 71 x 
51 x 116í. OILY 89/8. P. a 
P. 3/6. Plans and parts list 2/- 
(tree with kit). 

RADIO! 
ROAMER SEVEN Mk. 4. 7 wave- 
bands-11W). Mw2. 1.5V, 8w'1, 
8W2, 8553 and 'Crawler Band. 
7 transistors and 2 .Boles. Fer- 
rite rod aerial and telescopic 
aerial. Rocket for ear aerial. 7:< 
41n. speaker. Airepa.ed ganged 
tuning 

ONLY 
unin coonnser, etc. Size 9 x 7 x 

115/19/6. P. A P. 5/6. 
Plans k tarts list It).. an,. . with kit ). 

'Phone : 52367 

ROAMER SIX. it waveband - 
MW1, MW2, SW1, 8W2, LW and 
Trawler Bend. 6 transistors and 9 
diodes. Ferrite rod and telescopic 
aerials. 3181. speaker. Top grade evm- 
ponente. Site 71 x 61 e 11t0. OILY 
79/6. P. a P. 3/6. Plans and pars 
lot 2)- (free with kit). 

Callers side entrance Barrals Shoe Shop. 
Open 8-6 P.M. (Sat. f)-12.30 p -u.1 
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valuable books 

for the radio and 
electronic engineer! 

Generation of 
High Magnetic Fields 

D. H. Parkinson, M.A., D.Phil., F.Inst.P., and B. E. Mulhall, M.A., Ph.D. 

A comprehensive study of the subject covering the whole range of the techniques 
which may be employed and also the whole range of possible fields up to the extreme 
limits. 
160 pp. 81 illustrations. 70s. net, 71s. Id. by post. 

Transistor Bias Tables 
Vol. II: Silicon. E. Wolfendale, B.Sc.(Eng.), F.I.E.E. 

This collection of accurately computed tables has been compiled to assist anyone 
wishing to design or build a transistor amplifier. The tables are on similar lines to the 
author's previous transistor bias tables for germanium transistors but a more sophisti- 
cated computer programme has been written which enables a greater degree of opti- 
misation to be built into the compilation of the tables. This should enable the tables 

to be used directly to provide the values of the three resistors required for the con- 
ventional bias circuit for silicon transistor. 

82 pp. 2Ss. net. 26s. by post. 

Electronics and 
Instrumentation 

Robert L. Ramey 

Provides a sound groundwork for understanding.the basis of existing instruments and their 
applications; also of instruments which are likely to be invented in the future. A useful 

introduction for students of electronics, and a single course for students in other branches of 
science and engineering. 

55s. net. By post 56s. 5d. 321 pp. 128 illustrations. 

available from your bookseller 

ILIFFE BOOKS LTD. 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I 
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LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 

GARRARD DECKS 

ou11 changer. 1110110 or stereo 
-- 000 changer. mono or stereo 
100 Mono or Stereo 
3000 changer, mono or stereo 
3000 Sonotone Stereo 
AT 8 Mk. II, mono or stereo 
A70 Mk. 11. leas cartridge 
A70 Mk. It Sonotone Stereo 
LAB/01 NI. t l Changer, las cart. 
401 Tran ' . u, Deck 
All plu- .c P. 

£4 4 

8 19 
£7 17 
£7 19 
£8 19 

£12 12 
£14 140 

£27 0 

and ha -- control.. Stereo puant- tack. Iku +h- 
ed al farm goal anodised exlrudI Iront 
panel with complementary metal case. 
Sim IOlin. x3 in. r 7Íg in. Operalim 116/ 
2311 colt A.C. n5. Carr. 7/1:. 

AVOMETERS 
.I a d- 

IA ,ondltion. 
fully tested and 

heek,ed. Complete 
s ith prods, leads 
and in+lmcti ns. 

Model 47A £911918 
Model 8 £1810/0 
Model9 £20/0 /0 
P. A P. 7/8 each. 

SINCLAIR EQUIPMENT 
Z12. 12 watt amplifier 89/8 
PZ3. Power supply Unit 79 6 

STEREO 25. 
amplifier £9111 ii 

Q.14S1eakers £6 19 ti 
Micronatic lia l 

Kit q/1 ti 
Built XI /i ii 

Micro EM Itodi- 
Kit £5 1/4 t; 

ALL POST PAID 
SPECIAL OFFER 

2 7.12 :orrl. I /:: Power /Supply, Stereo 25. 
l'r.urn r £21 

NOMBREX Transistorised Equipment 
ALL Post Paid With B 

VI 

\I 
Bridge £9. B,.1,4 r., 

M,d.,l 01 l'.5.1'. 11.5-15v. 11.1'. £6 10-- 

I I 

1 1 1 

AMERICAN RECORDING TAPES 

t.4... I,.r. 
T.I. \IÍar 

4- 
86 

10- 
15- 
:15 - 
12'6 
22'6 
as - 
128 
15- 

25 t I I \73 pool 
586 

TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 

innn 
!ON %-r pI 

4 

a 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER SIZE 
ONLY Son. xa4in. x 

I uble tunedtadie. 
4-1-iininsttor, ample 
output to leed most 
amplifiers. Operates 

on 9 volt battery. Coverage 88-108 Mc /a. Ready 
built ready for use. Fantastic value for money. 
18/10/ -. P. a P. 2/6. STEREO MULTIPLEX 
ADAPTORS. 5 Gm. 

SILICON RECTIFIERS 
200 v. P.I.V. 200mA 2/8 
200 v. P.I.V. 6 amp. 5/8 
400 v. P.F.V. 3 amp. 7/6 
1,000 v. P.I.V. 6 amp. 7/6 
400 v. P.I.V. 6 amp. 5/8 
400 v. P.I.V. a amp. 7/8 
1,000 v. P.I.V. 650 mA 6/6 
800 v. P.I.V. 600mA. 5/6 
800 v. P.I.V. 5 amp. 7/6 
400 v. PIN. \-. 600mA. 8/6 
70 v. P.LV. 1 amp 3/6 
150 v. 1'.1X. 166mA 1/- 
150 v. l'.I.V. 25 snip 
700 v. 1'. I . V. 100 amp. 35 /- 
nn. r11m 1 r rplamtuet. Pn.1 extra. 

THYRISTOR 
SILICON CONTROL RECTIFIERS 

400 P.I.V. 7 amp. 7 6 
INI P.I.V. 5 atop. 13 6 
201 P.I.V. 5 amp. 156 
400 P.I.V. 5 snip. 17 6 

4-2,4_. .I+ W. wü.-. i;; 

r ; 
S.T.C. I WATT ZENER DIODES 

BRAID NRW, LIST 17/6 e ach 
SvaWble 2.4/2.7/3/3.9!4.3/13 /16/1ul /20/30133 v. 
.í - each type. P. A P. extra. 

LAFAYETTE HI -FI STEREO HEAD 
PHONES 

* Air cushioned headband * Solt rubber ear pads * Frequency response. 25 
to 15.0111 cyeh.. * High 

taintile:11y. 
Impedance x 

ts per phone. Supplied 
complete with all cabl, -., 

overhead lunctin 
lax and S- .-o,uIu "tCall plug 
7916. P. a P. ... 

PRINTED 
CIRCUITS 

Five aesnit .I {quo. 
circuit boards an b, 

transistors, diode-. 
resist., condenserm. 

etc. Duarantt-e,I mini 
illmn 20 transistor+. 
Ideal for experim, 
term. 5 Bard. /. u 10 - 

P. a P. 2/ , 

1rr . talibrnn,r. \ 

SO LA RT RON 
CD71 I S 2. 
DOUBLE 
BEAM OSCIL- 
LOSCOPE 

£65. 
MII,r 
non,,, 

ADMIRALTY B.40 RECEIVERS 

rA 

. High 
w.nnoa.4 :rata. l:n ,.l Ir) 31 u1Ir11). t' overage fn 
30 Ne / +. I/F. 501 Eels. Incorporates 2 R.1 
Ilaolpast filter, II r Iliciter, crystal collie u 

r 
- 

brator, I.P. output, etc. Built -In speaker, uu.t pod I..1 
Operation 1501230 volt A.C. Sim loth, x 13lin. Iriu 

Sleight 114 lb.. Offer..l in good working condition. £22 10 - 
Carr. 301- With eievalt diagrams. Alto available 1541 1.. I - 

/don of abwe. 15 KCI'-701 K,l+. £17;101 -. eaer. 30 

COLLINS TSC 

TRANSMITTERS 

1412n 1`.\, 1 It 1,r I,'., \b.l.,.1 12 11.T. N 
..r .p.ision 1 'IVrprl 111 awl I 

, .. Require ext. r.rs.ú. Offered tu excellent tdle I nd irt, ,. 

£S 14 6. -Arr. 16/- 

rithl 
p.l 

I 

I IIIIIi / - 

,-*-11111 

I_ Í 1I1I 

I 

!+ A 4 

C edi' IlIQli 

AVO CT.38 ELECTRONIC MULTIMETERS 
Il ugh 11l34itl 97 range i,r -1 ruo.trt .,huch 

l:®Oi) 

lb 

.-__ 

0.1 I. .. \.t'. llraoi 

24,0,1. 1 
I,, 1...1 "1 ,., I..I0 u.: 

vurint, I. v1 awl R.F. probe £25. ,'all. 151-. 
AVO CALIBRATION TEST UNIT TYPE 
CT.106. Por use with tT.::S Mnllfineter. 
Dice+ 7 standard voltages 250 pol./1 v./ 
2.6 v./10/25 /100 v. A.C. and 250 millivolts 
O.C. from internal ' tandard cell. Operation 

£7 10 / -. P. a P. 111/6. 

MARCONI TEST EQUIPMENT 
KIt- MILITARY RECONDITION ED 
TE 1441: STANDARDSIONALOKNF:RATOIIS, 
85 Kc /s -25 Me /m, £25, carr.:IO!.. 
TF.32911. "Q" METER. BRAND NEW. 
COMPLETE WITH ALL ACCRNSOItIF:S, £75. 
Carr. 30/ , 
T.F.195M. HEAT FREQUENCY OSCILLA- 
TOR. 0 -40 kits, 2110/.250 v. A.t. £20. 'arr.:ln/.. 
All abuse offered in excellent c lidian bully 
tested and checked. 

Variable Voltage TRANSFORMERS tW4? Brawl l,, 1.t.u,t,,.l..ul,alug, Imsl. 
High g a a l i t l ` , u l . t r u c t i u l n . Input 2:n1 , 

Ontpnt blll ,' r1abL. tn,11I n- 20n ,,,It.. Itulk ,pl:uitrta- :,,:,rlul.l 
1 mnp.-£4110 -: 2.7 alr.-£5 17.6:5 ramp. £91, £13 10 -: 
10 u01.-£17: 12 amp.- £19/10/-; 211 amp.-£32'10 -. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

AF. SIRE WAVE 
20- 200.000 cps. Square 
wave 211-30.0110 rpm. tI! l' 
HIGH IMP. 21 v. 14,14 

,000 3.8 v. P /l'. 
Il k'. 101 k, /t -34111 

Variable It. F. attellua- 
li1n. Int.!Ext. M,dula- 

lion. Incorporate. dual ptlrpawe meter to 
n motor. AF output and ',, msl. on R.F. 
2211/240 v. AA'. 227/10/ -. t ;,I 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

lri. npplw,l br.aul 
and pun.. g, 

Rh Illtrm.-- 
wannal and 

Wad, Wad, £15. tarr. 

T.M.C. 1000 SERIES 
KEY SWITCHES 

Il rail.l N. wnh 
lollows. 

0 7/6; I way, 2 c/o 2b. 7/6: I eaS 
s -i 2 way. 3m.. 3m. 9/6:2 way, O t/o.. 
a 6: 2 way, 2 e%o.. 4 c /o. 101 -. 

r.. .101. Quart Ric. available. 

TE -20RF SIGNAL GENERATOR 

al 

Op. 1 

tl_ 10-. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY 
ANALYSER - , 

pi 2.00u .O_.. 
1.1. 2 b0. 

n,eo0 
rh...k+ 

...Ian., In 
rrla' 

Brand Re w. £15. r 

., 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS. 

Ga W. SMITH 
& Co. (Radio) Ltd. 

3 -34, Lisle St., W.C.2. 
ALSO SEE OPPOSITE PAGE 
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MULTIMETERS for &EAT purpose/ 
LAFAYETTE DELDIL 1A0 K!? VOLT "LAB 

TESTER" 1,000 
limliii, 

TE-900 20.000u VOLT 
GIANT MULTINETER 

lo r 

I 

IN I 'is ion k 
NI 10051 (?. o £12 196. 

1-410 

t16 16-' 

MODEL AS 
100Kt VOLT 

12. 

" - 

1: Il £12 10 - 

1. e 

MODEL TE-70. 

MODEL AF-105 50K t? 

. .4,14 1.1 loM 

it. 10 ' 0 , A 

5/.4. tololg% IF 1ds 
1.6511,11 _ E6 le - 

P. 0 I' .1 

Po 111111- 

MODEL TE-10A. .540 (1 

11.30,14/0,300 1.11011 4. 
AX. 
0/50m1;.14 0.5. FAIllI t. 
(OOP: meg oho r. 

20 at: 
10-0. 1140 , 1.1 O I oo.o. I 

MODEL PT-34. IF 
GOO/ I Om I al -I 
L.C. 1110 am IllS 
14.(. Is o 39 6- 
1. n I' I I. 

1114,1. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101. 

AN 19 6 

R.C.A. AR88 SPEAKERS 
IV, 3 ohm speakers in metal case. 
Black crackle finish to match our 
88 Receivers. Available Brand 
New and Boxed with leads. 59 6. 
Carr. 7 6. 

NEW 51,0, 
O.P.V. 

AS 17 6 I 

MODEI. TE -12. -20.0,1, 
11j. II II .:11 

..2111 I I/ I 

I 

MODEL 11. SU 20.000 

I. Il £1 1 O 0i 

PROFESSIONAL 20,000 o.p.v. 
LAB. TYPE MULTITESTER 

£510-- l'. 

I 

NEW 20.0001/ VOLT 
MULTIMETER 

...ao 120. 1.200 4. At'. 

.: lilt 3041 
I I I /606 i t. 
I I I I/ 410K /I; M Oil SI. 

MODEL 2501. 2.000 
O_PV Il III 
2..,041 lit to Ito .110 

2,11111/ S.C. 
0 lo o t? 

I .2110 
/.. 31..I 

498- v 

MODEL ZQM 
TRANSISTOR 

CHECKER 
II b., II.. 1.111..4 cap 
till 4 1.4 b.. "II %, 

It awl III.. Equally 
adaptaldc tor checking 
dAwleg, 

0.7-0.9967. 

microaraps. 
14 , to I 

I1et4tuu 0 tor illogic 2000 -4 I MEO. Supplied 
444mplet, ad.. IngtrIalloaa. itatterY 40.1 
E5 19 6. P.. 0. 2 0. 

, 32 ti 
206 
27 ti 

211 ti 

97 

CATALOGUE 
* ELECTRONIC COMPONENTS * TEST EQUIPMENT * COMMUNICATION 

EQUIPMENT * HI-FI EQUIPMENT 

We are proud co Introduce our first corn- 
prehenove catalogue of Electronic 
Components and Equipment. Over 150 

pages, fully illustrated, listing thousands 
of items, many at bargain pe.ices. Free 
discount coupons with every catalogue. 
Everyone in electronics should have a 

copy. 
Send foi your copy now. 

CLEAR PLASTIC PANEL METERS 

5, 14114ei 4- I.4 I'm. m SI 1 .1,1'. I .: 

1110-"-1.1 111 I 27 6 
."10 I 22 6 

226 
?26 

. 226 
226 
220 
226 
226 
226 
226 

1.110 I I \ Ir 

, 1 1 22 8 
22 6 
22 6 
22 6 
22 6 
22 6 
22 6 
22 6 
22 6 
22 6 
22 6 

22 
22 
22 
22 
22 
22 
22 

-1 

22 

loo 1 29 

NEW RANGE OF " SEW " 
EDGEWISE METERS 

111111E1. 1.1.7o. 1,4. .1, 3 17 I 11 3.2 o 2 , n 

.4, .111:011, II.. IIIlII. 
52 :ioo micro:Ono 

micro:Moo 49 6 I 11111113111V 

100 00,44:000 49 6 .."4. ,.." A' 
11111....1151 Joelci 
2Im 0414,3111P 45- ''""' 

428 
39 6 
39 8 
55'. 

I,...i 40 ß e 91., ij 

LAFAYETTE MODEL HA-500 SSS AM CW 
80 THROUGH 6 METRE RECEIVER 

TWO-WAY RADIOS 
SUPERB QUALITY, BRAND NEW 8 GUARANTEED 

.. I I: .,01-1 Ill- ¡A 15 .1.5111. III Tfi -i- lilt: 292 19- I'm:. 
4 Tit I N g 1 g 1 . 0 : - £6 19 6 I III To .,01151b 

A TR\ gg 4 1,11: ann. r \H. 
0 TN III I \l I., I 55 I'1 

212 10 - 2:15 l' 
1 . 1 , - . 1 I t I II I 

CI VI T 
í4Jb 

rl 17ï '- 

HAM-1. 4 BAND 
COMMUNICATION RECEIVER 

ti, 1 - ' 

NEW LAFAYETTE MODEL HA700 AM.CW'SSB AMATEUR 
COMMUNICATION RECEIVER 

R valves. 3 lhamig Invorp, .0 11, NI 1:1 II I \ II I I. 

FILTERS Mr exceptemal ....II-011114 Wool ....too 

thEy. Prequeney coverage 1111 :I hand, 1,11- 

100 Ke/s.. 

AI. 

100.1.600 Ke/A 1.11-4.0 Me 4,0. 
14.9 Meli.. 10.5-30 Ale/g. Circuit immrporateg 
R.P. stag, serial trimmer. ludge limiter. ILEA.. 
product delis tr. electrical haudspread.I4 meter. 
glide rule ilia]. Olttput for phone.. 101. to 2E0 
ag gpeaker 4 or ohm.. Operation 2201240 volt 

Size 7 tin. Ithet. Supplied brand 
ties and guaranteed sill. handbook. 36 ONE. 
Can. 10/. 0.8E. tor leadet. 

(RADIO) LIMITED 
Phone GERRARD 8204/9135 , Cables SMITHEX LESQUARE 

3.34 LISLE STREET, LONDON, W.C.2 

OPEN 
9 a.m. co 
6 p.m. every 
day Monday 
to. Saturday. 
Trade ;up- 
plied. 
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T OA PUBLIC ADDRESS EQUIPMENT IS HERE 
THERE'S MORE TO -T THAN MEETS THE EYE 

Tough compact construction utilising 
the latest advancements in printed 
circuitary mean that TOA stationary 
or mobile P.A. system gives clear 

powerful amplification plus maximum 
adaptability and convenience 
with minimal maintenance. 
TOA specialists in SOUND. 

"For full details: 

AUDIO & DESIGNS (SALES) LTD. 
40 QUEEN STREET, MAIDENHEAD, BERKS 
Tel. Nos. 25630 or 25204. 

TRANSISTOR & VALVE AMPLIFIERS, MIXERS, MEGAPHONES, SPEAKERS, HORNS 
W W -12S FOR Fl N I'HER DETAILS 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

I SETS I lt.",, IN:,. 11.4. 3N4. :0 DAF'B1. UF91. UK!'I 1,1.9° 0464, 

I 
:;il 6( 4(r 16,9. D.1Ie, 141,96. 11,1:9c, 1,196. 4 I, 24 6. 

i 7/6 'Y4 816 U1177 4/. EF97 7/6 PCL+4 I.TF'8 Bl3 
,.r 7/3 101'1 9/9 1)1181 12/6 FF183 6/6 Pl'l.ni, 83 1-1'114e 8.9 

i .a'l' 7/9 10P13 10,6 UK3'2 7/9 F F184 5/9 l'Cl.mi 8;0 UC1161 8.- 
Hb 6/6 12AT7 319 DK91 616 F 1190 6/6 I'ENA4 6/9 l'0L82 7i- 

1,44 4/9 12AU6 4/9 D119,2 8/- t L33 6/6 PEN36C16/- UCL83 8!9 
Ns 8/9 12AU7 4,9 DK90 6/6 F 1,34 9/- I'41.200 13/- l'F'41 8 9 

IT4 2/9 12AX7 4/9 D1.33 6/9 t1.41. 8/6 P1.06 9/- ÚF80 7;- 
t5 7/- 12K8GT 7/6 DL36 6/- F 1,84 4/9 PL81 6/9 UF89 5/9 

444 616 20F3 10/6 DL92 4/9 EL90 6/- 1.1A2 6/6 UTAI 8'9 

4 SOLI 14/6 DUG 618 t L:W 6/- P1.8I4 6/3 1-L44 20/- 
6/8 201'1 9/- DL91I 61- 1. MOO 5/9 rL84 6/3 1'L84 

'40 4/6 20P3 14,19 DYBO 5/9 t M81 6/9 1.1.500 l3;- I- 1 41 5l8 
c4(4 8/0 20P4 17/- I)Y87 619 L9184 6/3 1'X25 7/9 1'1'85 4/9 

.,Y'SGT 6/- 25U4GT11/6 EABC80 6/- EM67 6/6 1'Y32 816 YP411 10/6 
%40 7/9 9OClb 11/6 EAF42 8/8 F.Y51 6/3 PY33 8/6 VP1321 31/- 

6,30L2 11/9 30C17 12/6 EB91 3/3 11Y40; 6/- PY80 5/3 Y4'77 3/6 
, AL6 2/3 sOC18 11/9 EBC33 7/- E740 6/9 PY81 5/3 Z77 8/8 
,A916 8/8 301,5 13/- EBC41 8/- F.Ztl 6/9 PY82 5/- Translatera 
,'AQ5 4/9 30F'Ll 13/9 E131.810 6/- EZ80 4/6 l'Y83 6/9 AC1107 10/- 
,,ATB 4/- 30FL14 12/6 EI1F69 6/9 EZ81 4/6 PY88 7/3 AC127 6/- 

BAB 4/6 MLLE, 13/- ECY911 3/9 K7'81 6/8 PY800 6/- AD140 16/8 
,111E6 4/8 9oL17 l3/- t;1x;89 4/9 K T81 12/- PY801 6/- AF10'2 18/- 
,11(4611 11G80 161- 30P4 13/- E(X;83 7/- N18 6/6 R19 71- AFIIb 6/- 

ItJB 9/9 SOP12 11/- ECU84 6/8 N78 14/9 RIO 12/9 AF116 6/6 
.I1K7 7/9 30P19 13/- EIX275 5/6 5108 14/6 1/25 11/6 AF117 6/- 

'86 8I6 SOPL1 14/8 ECF80 7/- 1'17613 9/6 11211 11/6 AFIIe 8/8 
FL 7/9 30PL13 14/6 ECF82 6/9 PC88 8/6 U47 13/6 AF124 719 
F13 3/6 30PL14 14/6 ECF86 9/- PC97 5/8 U49 13/6 AF125 7/6 
F14 9/- 361.8GT 7/6 I;0B35 6/- PC900 7/9 1162 4/6 AF126 7/- 

, 1,23 12/8 36W4 4/8 EC1142 9/- 1'1.Y:84 5/6 U78 3/8 A1127 7/- 
K7G 1/6 367.4GT 4/6 ECH81 6I3 IYAY49 9/9 U191 11/- 01.'12 9/9 

,K8G 4/8 6063 1910 ECH84 6/6 F(C189 8/6 11301 13/- O026 9/6 
,K80T 7/6 AZ31 91- ECL00 6/- PCF80 6/6 U801 11I- 0U20 8/9 
,.1.18 6/- B36 4/9 EC1.62 6/3 PCF82 6/- UABC80 6/9 0C44 3/9 
..v6G 3/6 B729 12/6 Ec1.66 7/9 PCF86 9/- UAF42 7/9 0045 3/3 
.n'6GT 619 CC113b 9;- EF39 3/9 PCF80011/6 UB41 6/6 0(71 318 
,,X4 3/6 DAC32 7/3 10, 41 9/8 PCF801 7/9 UBC41 619 01"72 4/9 
,XSGT 619 DAFroI 3/9 EF60 419 PCF802 9/6 51131,80 6/- OC75 5/9 

I91 10/9 DArO6 6/- EF65 bi- PCF80511/9 UI1F69 6/9 O(lil 3/8 
7117 7/- 11(r710 7/- Erst; 6/3 PCF90611/6 51111.21 9/- 0011» 3/8 
cb 181- OF'33 7/9 EF69 61- PCF80813/6 UL92 5/- OC82 6/9 

DFVJ1 2/9 E1,91 3/6 PCL82 6/9 110084 7/9 OC82D 6/- 
'117 5 8 DFlO) 6 - F:1,92 3'3 PI'1.83 8,6 í'(C85 883 0C170 51. 

READERS RADIO 
85 Torquay Gardens, Redbridge, Ilford, Essex. °7441° 

VALUE FROM ELECTROVALUE 
NEW RESISTORS 

1W All values 5.112 to 330k51 carbon film, low noise, 5% tolerance, 
8 I /10 doz. mixed; 14/6100 mixed; 13/- 100 in 100's of one ohmic value. 
1..W All values 4.71! to 10M0 carbon film, low noise, 10% tolerance. 

4 I /9 doz. mixed; 13/6 100 mixed; 12/-100 in 100's of one ohmic value. 
_LW All values 4.70 to 10M11 carbon film, low noise. 5% tolerance, 2/- 
2 doz. mixed; 16/- 100 mixed, 14/6 100 in 100's of one ohmic value. 
All mixtures to your specification. Large quantities stocked. 
Quality Carbon Skeleton Presets: 10012, 2500. 50011, 11(0, 2.5kO. Sk11, 
IOkI2, 25k12, 50k11, I00k0 250k11, 500k12, !Mil, 2.5M11, 5MI2, IOMI2. 
All values available in horizontal or vertical mounting. I/- each. 
Volume controls: 10012, 25012, 5000, etc. to IOMIS linear, 2/6. 

5k0, IOkll, 25k0, etc., to SMI! log, 2'6. 
Electrolytics: 5, 10. 25, 5011F 10V, 5, 1014F 25V 11d. each. 

100, 20014F I0V, 25, 5010F 25V I /Id. each. 
Peak Sound Products 
CIR -KIT No. 3 Pack, 12/6 each. Adhesive copper strip 5ft. X ¡in. or 41hin.2 / -. 
Perforated board 0.1 in. matrix, Sin. X 3 1in. 4/., 2 1in. x 3 }in. 2/6. 
Transistorised Stereo Amplifier type SA8-8. 
Amplifier kit 110/10/ -. power supply L3, cabinet L3. 
DISCOUNT ON ALL ORDERS: over 63, 10 %; over LIO, 15% 

BEST QUALITY NEW SEMICON DUCTORS 
SILICON 
Low noise. high gain: 
NPN: BC169 2/6, BC109 4/-, 2N3707 5/-. PNP: 2N4058 5/6. 
General purpose high gain: 
NPN: BCI68 2/3, BCI08 3/11, 2N2926/yel 3/6. PNP: 2N4062 5/6. 
High Power: 
NPN: 2N3055 LI, 40465 16/3, MJE521 18/3, PNP: MJE37I 2I/ -. 
Field effect: 
N- channel: MPF105 10 / -. 2N3819 14/9, P- channel: 2N3820 24/6. 
Many others including: 2N3241A 7/3, BC167, 2/9, BC107 4/ -, 2N3702 4/ -, 
2N3703 4/ -, 2N3704 4/ -, 2N3705 4/ -, C52925 4/9, CS2926 /red 3,16. 

GERMANIUM 
Many types including: ACY22 3/6, 2G308 6/9, 2G309 7/9, 2N1304 4/ -, 
2N1305 4 / -, NKT274 3 /8, NKT403 16/3, NKT675 4/9, 2N2147 15/9, 2N2148 
11'9, AD I61 9/ -, AD 162 9/, 
MINIATURE SILICON DIODES I/- each, 30V 75mA. 
Other diodes: 0A47, 0A70, 0A81, 0A90, 0A91, OA95 2/ -, 0A202 3/- 
ALL GOODS BRAND NEW. NO SURPLUS. FAST DELIVERY 
Postage If- under LI, post free LI and over. 
DISCOUNTS: 10% over 63, 15% over 610. 
ELECTROVALUE, 6 MANSFIELD PLACE, ASCOT, BERKSHIRE 
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MULLARD 
\\ 11 

Nlo. 

\r12, 
NI Gs; 

\1,141. 
IIIh.I 
\Inr: 
11'1'I; 
II'Y_n 
U'1'YI 
\I'1'._ 
\ 1'7.11 

\PZI° 
ulu 

I' I I. 
9rIIr, 

11 
111s¡ 

^:1;, 

\M1'21, 
9P112 
\%7.21 

9M 1 2" 
97'%lu 
Ils 

:\nr, 
In7 

.,In. 
,I Ile, 

\ I 
n I l': 

:, 9 I 

:' 9.:1 
u 1, 

14. Inzl I 

61119_u 
6- 5-,w. 
4 - lu v-' 6 - Iw 

761:1,-I 8-,u - 

11-'R-\ III I 

78'It`f1;, Iu1: 276 11. 

7,8: u'I I I.30I1 23 - 111 1 , 

5 - Ili P'.,1.Id"II 35- 7. 

38, lo 3- 
4 1I- 
2$ I:Y%I2 .8 Ip:' 

10-11171 5- ': 
119'IIZI,"a 12- 1 
49 Iwo 5- 01 _ . 

4 8 Isl S2m2u 8- 
4 54 ui r.. 
49 1:I:Tin:: 44 ulIl.. 
9- 1;Y:'rII 

12 - 
12 - I'I" 
5-1 

68 
3961... 

6 - ' 

. " 

5 - 

2 0 - 1 , 

2 2 - 

01 

2 - ul r_ 
111'44 

1:1..11, I., 
8 - ,', 
6 - 

8- - 

1 0 - 10- I,I'l' 
10- III:1^ 
5- 11I:I 
33. Oc . 

13- IrI 
25- n9 ' 

19- 

12- 
12- I, I- 

9 6 I'' 
13- '' 36I 
4- u\_ 

3- Ilr. 

4 8 -"- 
:3- -9- - 

3. I.1, 
3 -.\1 

4C 
43 
9b 

12- 
12- 
8- 
4- 
e- 
8- 

10- 
13- 
8- 

11- 
106 
196 
9- 
8- 
8- 

18- 
198 

3- 
4- 
18 
16 
16 
16 
16 
16 
16 
16 

2- 
76 

10- 
12- 
13 

- 

1111.1. 
1I11oi, ',u 

11 - 

6- 
19 - 

`4 

SINCI.AIR 
91.11 41, 12 8 
.r111 5- 
.T1111 3- 

csuacan 
INTEGRATED 
CIRCUITS 

1 
.. . 'YON In /ad 

001 Il, , 9 - loud s..sts 

96 
3-F l'Lp 

12.6 

J.E.D.E.C. 

.9¢'; 
t'S7ul. 

25711 8 - 

.2N11:12 10 

7S I:111' S - 

2S1303 5- 
.2N I304 6 - 

.291305 E - 

'\ I:NNi 8 - 

2.I:1117 8 - 

23 13418 10 ti 

2513On 10 6 

"\2117 17 - 

.29 21511 14 6 

252646 10'- 

II,IjullclkMt 

15- 
9- 

- 

4- 

69 

Posh I., 

2d. .,, I, 

3d. 

GUARANTEE: All the above -listed semi- conductor devices are Brand New. First Grade, and 
guaranteed. We will replace at no charge any device found to be faulty. Further all device'. 
carry the Manufacturer's name or Trade Mark. type number and batch number. We do not 
offer for sale devices often described as ' new and tested " or bearing re- marked type nun, 
bers, these often have a short and unreliable I'le L.S.T. COMPONENTS 

f35011 
* TAPE * 

1.1:1111 II i1. 
Standard 

:tin. I..,Ii'. 2 3 
tin 4 6 
Sin : 
5,111. ", 10 6 

Donis/ 
3,ii. ",,, 

pa 
NOTI 

4- 
9- 

15- 19- 
27 - 

4:::. 
SIL. 

Loi 
29 

306 
r 13- 

i_18 6 

Tends. 
4 13 

25- 
..._.. ,.,,.:34- 

p,..,drupl. 
M 6 

UNREPEATABLE * SNIPS * 
9 Gns. 

59 - 
49 - 

12 II 
19- 

\ , II ,N; 'I,IITAIII.F'.l'ARI 
.1F I - 

Ill .I.9\F ',,,II 

100 HI.STABS 

CO-AX Md 

L:S ti. 

49 - 

96 

100 RESISTORS 6 6 
MICROPHONE CABLE. 

100 CONDENSERS 9 6 

TECHNICA L 

BAO/MG 

SILICON H.T. 
RECTIFIERS 

! 29 
1.9676 

* LONDON -10 Tottenham Court Rd. Tel MUS 2639 * PORTSMOUTH -350.352 Fratton Rd. Toi: 22034 * SOUTHAMPTON -72 East St. Td: 25851 I -1 .' * WORTHING-132 Montague St. Tel . 25851 , V ,.' ,,,, .,u * BRIGHTON- Devonian Court, Park Crescent Place it. 
411 Mar' Cc.' :0 Robophone) 8r. ¿h -or 930722 

414 41,10 

4) CO 
BARGAINS IN 

SEMICONDUCTORS 
ALL TYPES 

99 

7 COPTFOLD ROAD 
BRENTWOOD ESSEX 
BRENTWOOD 7904 
24 HOUR POSTAL SERVICE 

WIRELESS WORLD 

DIGITAL COMPUTER 

Send for our complete part 
list. Competit've prices for 
all components. Transistors, 
Diodes, Resistors, Capacitors 
Neons, Veroboard, etc. 

FAIRCHILD AF 11 

20W SOLID STATE 

AMPLIFIER KIT 

f 8.8.0d Complete 
Includes Printed circuits 
board. Semiconductors. 
Resistors. Capacitors, Heat 

sink and short circuit pro- 
tection components. S.A.E. 

for details 

FREE CATALOGUE: Please send 

large S.A.E. (91 in. x 64 in. 

min.). 

POST 8 PACKING 9d. per order 
EXPORT ENQUIRIES WELCOME 

TRANSISTOR MANUALS 

27 6d. 
1:.1:. .. 299d. 

GARRARD 
SR P12 
SP25 , U. I.o,- 
AT.5 
Model 50 
Model 1.000 
Model 2.000 
Model 3.000 
AT60 Mk. 11 

A70 
I.AB SO MI, 
401 
ER60 Sler,, , 

PLINTHS 

£4.7.6 
£9.190 
£5.10.0 
£-.10.0 

>:6.5.0 
£6.10.0 
£8-10.0 

1111.19.0 
i18.10.0 
t:24.19.0 
i27.10.0 

24 - 

59 - 

BARGAIN PARCELS 

II,. I'sl :I - - 

: Il,s. post S - 11 6 
11 Ihs. nos, Ii - 29 - 

HEAVY DUTY 14 20 
watt AMPLIFIER KITS 

8} Gns. 

RETAIL AND WHOLESALE 

SUPPLIED. 

Transistorised 

FM Tuner 
Postage 
2- 

E 
Demonstration 
t.iNI,mt obligation 

at all 
brandies 

This heat,'.:'. 
,'ompacl li 11.111,301 
machine ,sizeö 4 

will stye quieter. sore 
interference free reception. 
Months of use loom s standard 
n voll battery or ns small 
power reounemelus can be 
drawn 1ro1 any amplifier. 
Low none frequency changer 
with smooth 2 sans tunsns 
Seedtns no less than Ihre, I.F. 
stave_ coupled lo a double - 
tuned disc rinllnalol lreminal- 
ms tn an L.P. slave twins 
ample colossi for all gnaltly 

phnrrs. 

HUGE DEMAND ENABLES 
PRICE REDUCTION 

CALLERS 

TRADE 
QUANTITY 
QUOTAT ,ONS 

Order now ! 

£6 -10 

FREE FLOG LIST NO 2 
Scores 
Special 
Bargains 

SEND S.A.E.OR CALL ATANY BRANCH FOR YOURS 
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100 WIRELESS WORLD JANUARY, 1968 

Head Office: 

44a WESTBOURNE GROVE, LONDON, W.2. 
Tel: PARK 5641 2 3 

Cables ZAERO LONDON 
A R.8 Approved for nspect'on and 
release of electronic valves. tubes. 
4lrstrons, etc 

Please send all enquiries, correspondence and Mail orders to Head Office 

Retail branch (personal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2.Tel LANgham 8403 

BECAUSE OF DEVALUATION AND CONSEQUENT IN- 
CREASE IN PURCHASE PRICE WE REGRET WE HAVE TO 
INTRODUCE A SURCHARGE OF 15% (Approx. 2d in Is. Od) 

ON ALL PRICES ON THIS PAGE. 

SOME HARD -TO 

GET -ITEMS 

IN STOCK 

25- ,.n 1161: .:r.7 20- 0111 126 
11 - 27.8' "`"t 17 6 C1". 8_ 
60 - "" 251- 173rp1 30 - 1' :ti, - 

.. r. 20/- 81103 110 - 1.I 
... 

:t:, - 

100 - ':1:300/- CI 70 - 1.. , 

I - 
, . 251- lX H3a 9r- . 

WHEN ORDERING BY POST PLEASE ADD 2 6 IN L FOR HANDLING AND POSTAGE. NO C.O.D. ORDERS ACCEPTED. IN ORDER TO 
AVOID DELAYS PLEASE SEND ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICE AT 44A WESTBOURNE GROVE, 

W.2, AND NOT TO THE RETAIL SHOP 

0.17 6/- ti.\I 6lì 
0A3 91- O.tr:- 4 - 
0B7 6/- 6.1Cal:T 

óú4 15-- 64C7 14Ì- 
OI'3 6/- 6AD4 15/- 
0119 6/- 6A84A 9/- 
0Z4 6/- BASSO 11/- 
IA3 4/- 6A116 216 
1A50? 5/- 6A07 6/- 
1A7GT 7/- BAHR 10/- 
lA317 101- 8.4.15 g/- 6E60T 8/- 
11190T 8/- 6AK6 /- 6E117 6/- 
1B69 1001- 6.1K6W 91- 6EJ7 6/- 
1060T 5/- 64K8 10/- 881 14/- 
1118 8/- 641.5 31- 6880 5/- 
1040T [9- IIAMB 4/- 6880 5/- 
10813T 7/- ttAN6 17/8 6811 61- 
11160T 8/6 6A518 10/- 8Fl2 4/- 
11A 2/6 6AQ6 5/6 6F13 6/6 
1N6GT 8/- OAQB 10/- 6F14 15/- 
1839 11/-,6A118 6/- 6816 11/- 
14.1SGT 81-6A88 6/- 131'17 81- 
1114 5/- 6A870 1661- 6b7.0 101- 
1136 6/- 8AT8 4I8 6F23 14/- 
184 5/- 6AII40T9/- 61`36 141- 
186 4/6 6AII6GT 6828 13/- 
1T4 3/- 201- 6832 
ITbOT 6/- OAIIB 51- 6F33 15 - 
1114 5/- 6AV50A 60V8 10 6 
11'5 61- 11/- 686 3 - 
11"2 101- BAVB 5/- 634 9 - 
1.\'2B 7/- 6AW8.1 6J4WA 12 - 

2A7 8/- 12/6 OJ6 6 
2046 651- 6.4%4GT BJ6GT 5 - 

2c42 251- 8/- 626 3 6 
2G13 601- 64%60T 6J7 8^ 
24.146 30/- 12/6 6J70 5/- 
2CS11 30/- 6840 15/- 6K80 4/- 
21'at 8/- 6117 51- e1-601' 81- 
2052 12/- 688 7i-, 61AW1:14 
2G53 651- 61180 2/6 17/6 
"1'W4 12/- 66.16 4 - 61.7 5 6 
'1,21 5/6 61tE6 48 0.18 6- 

30/- 613116(1 12 - 6Ln20 5 - 
.,+ 42'6 6886 7 6 657G7' 8 8 

\'J; 2218 611J6 7 6 14'1 11 - 
4/- 63K4 20- 61.50T 8 - 

\2t 6'- 611K7:1 9-':1.223 17 - 
11:- 6141.71:'I's 1'2 12 - 

10-,47 
10 - rIINr, 7 6 '''I:r 6 - 

,. 11 - r. 6 

lo 

I:QO,G 

Itú71 10- 
15- 

.7s, 
.. 40 _ ..I..'7 25 - e.G7 8 _ 

SO- 1Jt,; 9 - 1;;517 4 - 
3,- ,;6W7 10 - ;.'.17 

7'- t.t 35'- 611x73,'I' 1s7 8- 
' 60- 13- I.rl:I' 6- 

;t1 7 -1:11Y0 10- <\7cl'56 
.. :T 8,6 ;II%,: 6- S47 7 

5 - 1;6%7 10 - . - 3 

.t g- 6r4 4-';"r` 6 8 
. 80 ,. .,t.'I 8 6 6T, \ 8 6 

1 - 4 - 1 ' . 1 ' 1 2 

FULLY 
GUARANTEED 

\ 
10 . 15 - ,:1 - 6 6 

100- "I `s 96 

45- 

7E7 6/- 16A8 7/- 
757 10/- 16Y9 13/6 
7Q7 /- 17Z3 5/6 
7117 12/- 1814VH 8/6 
7Y4 8/6 19AQ5 5/- 
7Z4 6/- 1906 151- 
9BW8 7/- 19114 70/- 
907 7/- 19Y3 5/- 
93W8 91- 21113' 62/9 
SUS 6/- 20111 Qg/ 
OC7 15/- 211L1 131- 
001 7/- 2081 12/- 
083 8/- 20P3 121- 
OF18 7/6 20P4 10/- 
OLl 7/6 20165 1g/- 
01.13 15/- I 24B1 110:- 
01.14 16/- 20A8G 
OTI 12/6 25BQ614 
ID3 7/- 12,- 
100 71- 25C5 10,- 
1E2 20/- 35E5 9,'- 
1E3 55/- 261.60T 616 
2A6 3/- 25Y5 10'- 
2AC6 81- 25Z415 9/_ 
/ADO 9/- 2575 8!- 
2AE6 7/6 25Z6GT 
2AH7t:T 11 - 

51_ 26.171:7' 

S0L60T 7.6 
b9KU 12l6 
75C1 13/- 
77 5/- 
78 5/- 

8É.12 17 8 
85A3 

11b0/6 

90A0 98Ì- 
90AV 46/- 
9001 12/- 
90CG 25/- 
90CV 25/- 
.15.41 5/6 
117L7OT 

22/- 
I l7 N 70T 

117Z6UT5/ 
10/- 

150112 11- 
1511113 8 - 
15111'4 9 - 
1H51s7' 15 - 
2134: app - 
25uT11 

250 - 
2026 35 - 
M11A 25- 
304TH 

,:,., I s 300 - 
à5a25 420 - 
5642 11 - 
6643 30 - 

6670 

6851 
6864 9 - 

6672 6 - 
6678 8 _ 

6686 25 - 

6696 6 - 
5726 - 

5727 
:2120057658 

0 - 
5749 10 - 
5791 10 - 
b763 12 - 
b814 9- 
5H'13 13 - 
5H42 60 - 
bH47 
5HN1 

1467006: 5947 
SIr,:t 10 - 

5- 
15S 

6,121 12 - 
,;I 8- 

2.4J0 -' 25'- 
TALI 171- 27M1 g5;_ 

19. 
2AQ5 7/- 31155 7._ 9 6 
2AT6 4/6 :015E3 - 
2AT7 4/- 3m'1 BÍ3 280 - ' I I 1 12 8 
2A.16 5/- 3u315 13/6 307.t 10 - "cr' 10 - 
2A1'7 5/6 3w'17 14/6 310.1 25 - ..1.1., 9 - 
2:sV6 5/6 3w1.. 19,- 31:eC 25 - ..111 30 - 
25Y7 8/-,:40F5 14;_ :367 35- 'I146 276 
25Wt2p1_'3uF1.1 15,- ap3a 3p_ 32- 
2,5x7 5/8 301-I.1217-- 364A 35 - '' I,'7 20 - 
2A1'7 10!- :9)1,1.1:1 8 - 71155 20- - 10- 
264.1 9,_ :611'1,14 14'- 713.1 30 - '' 80 - 
21156 g'- mil.] 5 8, 71511 60 - 25 - 
26I:6 5.g 301,13 15.- 7131' 70 - "n: - 
211117A 8- :SIII,I T 15 - '4011 7 6: 150 - 
2111'7.v1 :u0'l' 13'- 304 80 - 126 

10- :inri:: 10-,ñu7 9- :;" 40- 
.v'" 48, wl'16 ll5 30- 71"I. 15_ 
21ì1 20- ä'11I' B-^12.t 576 ' 30- 
21:14 50- :I"I' 14- .13 80 - 7 " 226 
23..3.'r - unI.I 15- `'IS 35- - 55- 
..I:,u'l' 3 - o11I.I:: 16 - .16 85 - i''', 22 6 
24 t.'l' - l'1.I116_ _ 80 - .. 105- 
2.1. 10 

w 
- ...t\ l011. 329II 60 - ,.IG 25- 

2K: 10- 10- .0.25 45- - n0- 
K r:'l .' c. 9 _ .417 15 - -I' 15 

8 - c..1:. lg,- 4r,6a 14 - 1 q 
47c1'58 .:,Il:, 12- "a.11l 25- t,,,,,, .s6 

_ 
1 

- 4- 
1'.; 

68 -,1 50- 
.2-1., 9- . 9 - :..Dá 12'- 44 10 _ , 11 26 

5 _ s:,1. 3;l' 8 _ ."a 12 6 ' 15 - 
sH: 4- r.slI 46 9:t0 32- "i".6 26 
..1. 4 - 3:,%.1 10 - rt1 t 65 5.'011 
.1.7 8- 3:,7.41. 4_ 9a4 5 si-,i1 15 ,I.,r'I ..u.'I' 8'6 95.1 3 - t,141 g 

78 ..,%:..rl g- 2- \ .c, 19_ :'\71:I 37 g- r 7 5- 13'13", 0- 
7 6 :^ 5- tiH 4- \1 III . ul. 

,4,. 12 8'- 8- 8- '.1 : 8- 1311' ^- ::;')7 - \ t "I' H I 8- 
31'. 26 ..s-, 1É- 10;:: 35- vIrv- 
:n, ,5- m0:, 63 Ni; , 20- 15- 
::1.' 190 . .119. 7 3 nr 17 6 5. l'. 460 - sr:l-12- 

VLI I ; 6 
il:I 

45; 10- :.111':, 6- a1:1' 15- 
I7 15- .,,'0.'.r. 13121 300 

27 6 150 - 

VALVES 
'I 13 

95 - . 1 . 95 a00 12- , 5;1 8p- 
BTt.210 \-., 50- 

90- , \ Ioo 20- 
81'45 15 - 1 \ II., 30 _ 

FIRST QUALITY st 2150A 

TH23:t 
TH 2t:;1 7 - 
7721 35 - 

I 6- ,.II.\45_PrI'"n514'- "IVa110_ 
' 

I 1;- 100- '3Fa613- 19 40- 
45 - 'r-II°a, '25 15 - 

"1 '' 40- 12- 2.; 15- 
I.", 15 - :I:t 30 - .,'1.I 9- -; 4- r\.,:-12:6 

IU- 12- 'rl.._ 7 - -"I 10- 
- 85- 'rl.:. 88 II,I 
46 ,I'JU:'I rl.-1 76 _-I 18- r's:,711io_ 
!+6 95- " 1.: 88 ' - 8- '', 50- 

. .. :35- 1.1, 8- .,,I 11- -\l0 15- 
18- ' - ` 45- '1.- 1' 1\iy 

Y t, .5 6'rl.1o"16 _ I"1 5- r 1 1.11 20 _ " ti 10 - 
,, 

1,...1 16 - .."0 35 - V0 
.1 6 ,.%.... 12 8 'r\.1.. 6 6 -.,I 17 _ r \ :1101 9 - 1:\ 7 6 , \:'I"1 g_ 

,nl 7 - i IIrr1 76 -0 
513 .; 

80- ' 6- 
70 3n 

160 - 
230 

1r 20- 
I:I 20- 

11 :- 45 
\ -'.: 12 6 

;' 20 _ 

'2'1 5 6 
1-"'' 56 

85_ 

20 - H'\ I 

80 
.111.31 

14-91 
Sá-1 

H''13 261 
irse, 8 
III -I 12 6 
1111 "I , 8 
1K:1 2 

- 

I. rr.l 5 0 

8- 
9- 
8- 
66 

-1 4 6 
^6 
56 

'1 4 - 

.z. 4 10 - 
12 6 

1 8- 
n._ 4_ 
I I _'1: 4 - 

11.11 4- 
11.1_'01,8 

..0 22- 4` 
66 -'1 8- 0¡11 7 6 

I.'I,,:: 6 - ,'I .,, 19 _ 

.3:1 , 6 

20 _ 

11!;- 12 6 ,I.a' 126 

.Y.7 6 _ 

1` 9 

.'uI-'2g 

."1 20 _ 

1n1 15 - 

11. ?0- 

128 
10 _ 

1 8 
1.311' 17 6 3'.6 
I-3 , 23 _ 

22 
21n1- 35_ 
-0.1 52 8 :F9:1 6g ;Pa4 
sr'11 4 - EI';ra 
1113' 8 8 Er"; 
1:I I 7 - 1:I"37 

''1"211113- 10- 
;r1121 9 6 \:u 25 - 
irn:l., 11 - \:::' 30 - 
:r'114'210- \l'I 56 :rll`I 53 \"2 6- Ynl:; 7 61'\", 176 
<r l l .4 9 5/I ^ - 
.3 .133i 7 _ .0 8 - 

7 6; 11.1 ^ 
!31.13 6-Í1.1'n: 
:rl.a 95I11`4 96 
:31.14 11 _, I. 1.,, 6 6 

1 7 8 - 
.:31.6 8- 1-11` 88 
;31.1..+u 1V'11 3- 

1781 1211 10- 
1" 8- 1'/.41, 7 6 
1:17 5 8-. 1/.41 8_ 

I%" 5- wa 881 1%.1 5- 
:1"41 8 6, %'u1 4- 
n'r2 11-1133 15- 
:1'50 4 -11 .67 1 

l'N'460 
10- 4,6 

6:6 
r114 

10- 
I:I'10 '411 

48,crt"\ 
45- 

41- 1,4.1011., 35 - 
4.- ,: n.n 47 6 
5¡- : I . 4 I : 

5,- 52 - 

2 6 I:I Ir l'2"\I 
10 - 12 - 

10- 1:\4 25- 

276 

12 - \t.r15S 1 \':1,['10- 
'I:1.: 6_ 51'12 9- 1IY111:; 8- 
'1:\22"s I:11 10- , \3I"7 7 - 

lu'JI _ 1 \:' :.29- 
'I:\:,-.: 9 - In'1l 8 - , \ ,. 20 _ 

7- 01-o g g 1 r:2:.:.30 - 
I:\1-.,::I.0 rI1.2 11C:':G 

11I 19 - 12 8 

\.--'1>40_ 
126 

136 
I.I,: 9- 
I -I 
I.-:: 66 

II "I i 6 'l'-I 6 - 
I I II., 'I.:e.° 13 6 

15 - I:.'.l 14 - l'-., 8 8 
I1 :11.,I '1.1.-., 10_ 7 3 

20- '\l 20- 8' nlu 9- '\'.., 15- r-" - 
Li 8- 'l::I 5- 1.11 86 

n,. 8- '1::2 88 1.-I 68 
1.1'r\vl 116 5g Nil 10_ 

10- '1-I 58 sl-" 5- 
80- '5-'2 5- 
18- '1-:, 58 \I:-- 10- 7 6 \'l_ 3- '\:u'1 lg_ 

,Jtl'12 8 6 '1 -"a 9 - 
1I:I':,, 8 _ '\ aI 9 - 

I 5 - '%:iii , 
,1:r"'22 6 441 02-.. -'78 40- 

10 6 4111.G3 Iu 
106 25- 

6 441114-15 

-4 
e 

8 v4co1; 45 
=_ 4u.1 105-I 

- 11 - 45:1.12., 
`\' 10 6 

4Y4 
180 

15- 230- 
"':15 - 910 15 - \r2:; 15 - ,o15- In7 8- \1.. ^ 

;'.1_.\" 63 61Ltu6 
_:. 

8- 8' 100- 
y ¡_;I 6- 

25- 
35- 8- 

r1 -:..14 6 Itay 25r, 24 - 

136 20- /' 20- 
- IH:3-IYSU /- :SO - 

85 - /- .' 1;, - 

, 78 
I n1 8_ 
\ 11 6 6 
1 96 

6- 
141 5 

8- rIII 7 6 
13", 12- 

161 6 
11ot 

15 - 
r14,1,:,,15 6 

1 T2:1 19 - 4n,.,.. 10 - \ 66 6 - 
x.11 126 1371. 6- \ 1-.! 6-6 '\1 :'70- 
\rt.o 14 - 1 s 11.! 5 _ 

41,1415 - 
\ l:.o, 5 6 

- 

\ I,,:,- ' 
6 

s111:156 
1^1112 

,10_ \4'c60- 
\ 1"l- 

126 
7 - 

\ 1,3l l 5 _ 

\ 1,1.;2 8 8 
\ I,':.:: 8 6 

1113112 _ 

11,:,- 10 - 

17 6 \!"..130- 

\4.,11 56 
4 14 10 - 

\ 00.15- 
8 - 

1 1..'_ 5 - 

WE REQUIRE URGENTLY: KLYSTRONS 2K25 and 723A B; VALVES 4C35, 813 5C22. 845 810, 30 - EACH PAID SUBJECT TO TEST. 

WW -129 FOR FURTHER DETAILS 
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JANUARY, 1968 WIRELESS WORLD 

PEN RECORDERS 

Elliot portable teeor6. 
meters. 

Itt,4t to, ttt .4, l'-sttttl 

.,t1 
I lo 

o,o. t ¡ 

1.1. . 

-111. 41,11 . P 

miIIim- 

T 1.1.14 1 

I T 

1 11 

£40 

RECORD PORTABLE RECORDING 
MILLIAMMETERS 

Tilt,. intilat 
battle, alai 

am . 

ParLing and can., 
£42 10 0 

i111111., .111 .1 .111 1. 11 1th 4'1111. 1 4.1 :411(1, al 11 .1114. 

145 0 0 

THYRISTORS 

76 
12 
17 6 

TEXAS SILICON FULL.WAVE 
BRIDGE RECTIFIERS 

1112ohlo too .L.11,. 1.4 11 
4 ...rip- . 1,1.1, 1.4 1 4 ,. 25 - 

30 - 
85 - 

24-WATTS 210-240V. SOLDERING IRONS 
11r.4.41.4 I ,1 1411.tarlis J. I ,.. 1.11.11 

111t1 11101 1111/1. Chroiolloo pl te, I 1..1. 
.11.1 111111114,11 W01.11111 handle. No ilakelilt ..r breakabIe 1.11011, 

hi construction. 
16 - 

Nissan. Ida+ 1 3 
Spare heating elem. nt 3 - 
Dandling and postaee 2/-. 

HEADPHONES No. 10 ASSY. 
(OR CANADIAN No. 1 ASSY) 

M14111,1 1'041.11,adphorie. with In., ii r,,11 11.51.,1 X15 

nilh prreuet.etalk Ilubber earpa(1.. 1,11 
erminal. tl uith army lyjw liponit tol.t.ector. 
1..,u impedance. Broot new. BO. ea. 

.X P. 31,1 ist, set. 

SLIDEWIRE WHEATSTONE BRIDGE 

I4.111er, Pout-reel Portable 1:.... .tante 111114 . It .c.a, to 

to 50 ohm. with milk tidier todtotas of 0.1-1.100-1000, Imo 
10,414411.(111,4 ri11,111 of 0.0.1 to 50,000 1411/10. AfelltaCY in 

110 . t01.I.110 4 nangte--0.5°. al/pro,. 
rgicr 215 15 0 

CURRENT PRODUCTION FIRST QUALITY 
MOVING COIL METERS 

I. 
1.5 Aceuraqy 

Type 70DA .5 70DV. 4, t.ttt I t..-tt ' ' 

T'- 1., 1'11 1 

Type B5DA .5 85DV. 0.. top, '1c1 '1,2. I 1, 1, 11 

1 1 ; 1 1 1 1 1 1 . 1 1 1 1 1 . 1.440 . Tole. .1,1,11 Ir...., I 

Type 120DA and 120DV. 1241 loot -onto,. 
toltott.i. o 111 Iii1 .141.111 1,, 1114 1,114. I. 

_ RANGE ;ODA 85DA 120DA 

414.4 I 58 - 82 - 

101Ll 66- 53- 78 - 
1.10.e 1 62- 49- 74 - 

44 
54 - 42- 65 - 

.110101 52 - 
fog, l . 49- W- i 60- 

11 0 1 46 -2,11.% 

58 - 
112:,1411 - 

-- 
58- 

41/111 b . 46- 34- 
14411,,l - I 34 - 

58 - 
151111.1 46- - - 

2501111 46- - 
411010 I 96- - 
1:1114.1 46- - 

i% 48- 58 - 
1.51 - 58- 
.1.5 I 46- 58- 
4' 35 - 

III% - 35- 60 - 
.0% - 39- 

RANGE 70DV 136DV 120DV 

Jo ' - 40- 
65- 15V 

40V 
1101' 

100V 
150% 
2.50s 
41/111' 
il00% 

53/- 

58 - 

40 - 

46 
46 - 
47 6 
50 - 

62 - 
82 - 

65 - 
69 - 
77 - 

5... ISO laW 
0A7.200 4.74 10i 
0.1Z201 O.ln 9/6 
111Z2112 .5.0 7/- 
(1.12203 11,3, 7/- 
4J.t5204 0.04 7/- 
11%2203 7..5% 7/- 
4,1Z2111:11.21 7/. 
oz2o7...1, 2/6 

ZENER DIODES 
16% 260mW Wv: 

0 47.20x 4.I; 6.6 22 A24sE 2.4, 
0 IZ2Itt, 4.7, :6 75iA271.E 2./4 
II 7.2141 6.24 Z2A311(IF 3.111 

470/! 6- Z2l13041, II.64 
Il 17.212 I I.o, 6/6 Z2 %HUNT 16.01 
I. I Z? t I 12.o, 6 6 Z2.1311101.1, 311.111 

All at 5/6- 

5% 10-WATT STUD MOUNTED 

111.... . 11-, 114, 7.1./ Z1144 /1, 1/11,- IT 
Z /.1;. .111 ..1 7 6. 

DRY REED INSERTS 
(a... dry reed ineerl I. approx. :in. dill. s lin. Iona h as tal 
leads. One "make' contart of 100mA ...toted, at LIO". can 
15. pera...II by permanent magnet 111 311.50 Aint,tortix tela4 
14116. P 'E, 18/- per dox, pad trev. 

BEEHIVE TRIMMERS 
:HMV and 7101.E. 15:- per doz... ill Any vontl.inatx.a. 2i. P.P. 

MICROWAVE DIODES 
CartriAse TYPO 

3000 me a... 4 ..;.1\ 20 

6.000 04, 5-, I I I", 5 
- 

9.37' 511 4., I 4 2.,I; 6 -. 
II 20 I \ 231 I. 100 I,It 71)- 

10,000 mc L: 12 .15 20 - 
12.000 me a.: s3lt 17 6:1,411.37 6: 30 -: 

7 0 - : , l i t 8 : 8 - : 70, 10-:1\.... 
85 200 -:,-1,120 I I 

37 6. 
34.9E0 me s.: 1 

III Ti 1,3,1. 65 - 

AVALANCHE SILICON 
RECTIFIERS 

la li 

CATHODE RAY TUBES 
211.. ...nett, Greet. Tract. Nolan. IN,est-tettis. Osrillo 

a.s.pe Tube. EDT reoitin.1 24141 1.. 10004 . 

Appe..s. 11101. INI/io 1..2114. loat I- I -.III I 

'taw. 04erall l-,nth 7 

PERT 40 
3 %EPA 11117-10 2;in. sere. Flat Face (II, Ia.. 

Sled' Per.I.tence OwIllogeope EIIT 
700-104104. Suitable lor syrontelre,a1 LIT.1 .41 .0,..1.5111 
operat km. Sensithity Y . 3(14. IN' e.. Iti 
0.34. healer.. 0184 ovrraIII.,..11, 
PERT 110 - 

1111'1 ,wreen 140,1' II Tract. Redo.. Prot-teats (I., 
Tube. EHT required 154111 to 204101. 

agopros. 11111-12,11,. in. at 150114. nod 1511,-1111A. 11.4..,11. 

at 2004/4. 0.34. heater,. 1114A LOY, 04crall I III III 111/ IT 

PRICE 
DIP31 ta-r4,11 Flat treen Trace Ileoliool 

TWIN a 1 ' . ' 1 Otaillost ope Tithe. EUT ntottired loon II, in., 
Senaith it, I 2114, I1Clio: X PI,. 10;114. 0.31. h.... 
1112F 11.4.e. 04er5111cogth 12411. 

PItIlIF 
oor T. I 

Current 
Production 

First 
Quality 

VALVES FOR EXPORT 
Iron. our -look 01 t,er 2,500 None. 

0.42 34- 21121 311 11110 12/6 68147(1T3/2 
043 5/9 9E211 18.4 6E1.5 13/11 61'641T 3'2 
08.2 3/6 10145 461- 6EW4 510A 90.8 
012 ' 1414 3V4 3,8 111I84 a' 311 289 

51'51/11 3 21 6J4 820A 23 -00:: 

4/4 513OT 3/6 613GT 3Ø 32NA 23 - 
1 IttAtT 316 525oT 44 6417 rot 007 64 
I I 4 2/6 14A K2 3/6 SINOP 4/11 511.1 346 
II 2 3/9 OA L5 114 6N713T 414 8131 70 - 
Z2 24,2 6AQ5 661.71T aa 821111 52 - 

TOE %BOVE PRICER ARE FOR DIRECT EX POPT 
E. FOR 1»: AVERY TO OYERSEAR ADDRESS, OB TO 

Till: iii. PP!. ERN, FOR VAT. I ES TYPE MARKED AND 
Pt 1.1. I` ICE F.D. IN LOTS 1)1' 11.0 PLI: T1 VII. 

FULL EXPORT PRICE LIST AVAILABLE 
ON REQUEST 

OUR NEW 1967 III VALVE CATALOGUE AND PRICE LIST 
Is NOW READY. IT CONTAINS Ft U. IIEFKRI.Ncl 
II T1' I sI.:311.CONDI-CT0118. CATHUDF: It AY U B TES. 
LTC. Ply., send INA,. (quarto.). 

WW-130 FOR FURTHER DETAILS 
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102 WIRELESS WORLD 

R.S.T. VALVE MAIL ORDER CO. 
146 WELLFIELD ROAD, STREATHAM, S.W.16 

(/.:;I 9- :1:,1 - 118151 911, 6.145 518 ,'s.19 - 3 "1 _v 15'- 
1'1r 12 - iYI 5,'- 6:166 90A1 45- ol 1:, 

I:I.:;I 15 - :1a B 6 V`I:,o :oi 6187 15'- 60 91 45- ul`9i 7 8 

I1'11.:., 
21 - .11 7,8 20- 6(T6 4/- aoll 12 - 111'.26 16 - 

(I"1 4- .1'I 66 4917d' I:, ,'111: 16:- I011. 25 - Ill 26 15 - 
1"'í 613 /.H ö- 20- ..11 (0 48 ml'1 25 - 01-3., 11 6 

. ,, 5 - 4.1.'1 190 ,:I:I:,i 4 6 130113 9 6 IH'44 4 6 
01 :3- /I 5 - 20 6 '.l:ll,'' - 1,11111:1 8 6 Ill'4:, 4 - 
', 6:1 III' 17 6 41:'00 7 3 'ILI,í 1 6 - U171 4'6 n: "1 8) - 4./:1" 10- 011:01.' 61',94 

0 
76 .u:t 35 - 0l72 Si- 

,í 10 - .\3'' 7 6 .117 01'74 8- 
1 , 1 2 I. /:,1 10-4\u1-712,8 31;47.\ 7 .11 30 111'75 6i- 

'I.'. ". - ,./..7 126 49 ll:,:L., 7 - 61117 6 I:/ 75 - (x'76 81- 
41n3i.'_11 61167 18.9 6.t 13 6 0l'77 8- 

IIJ," 4 9 111.11 1,1, 25 - 61;11'6 7,- 672A 5; 6 1/l'7M O/- 
,1:01 59 136 II 11 15 - 11199'7 9/6 5601 - 8 UC81 4;- 

1.'l'': I 12 6 1117 8 - 6111 2/9 5654 8 - °1'61U 4,- 
11. I" 12 6 1, l',': 16 - 1;1 7 6 nlIt6 61- 5672 UCMIN 5/8 
11.81'í 30 - I. l"; 45 - l; 7 - 61I9i4: 201- 5687 10 - 11CH 1 U31 
11..19 30- I.l'1 cr... r,t'He 

15- 
5/9 5691 25 - 6/- 

191.-0 5- 80 6c1.6 8/6 574!1 10 - m61 8/- 
,\ 'i 6 - I.'l'l'l.l.l 1:,1 25 - (1c11.4 12/- 5i13:1 10 - 0U821, 61- 

B- 35- -1.,m. 25 - 611 151- 5842 65 - 1116:3 81- 
' 12 - 6'l'.. 27 nlII 38 01,66 9i- 5!N13 10 - 111'ni9 51- 

.I01 17 8 1.11\6I 10 - -1,1 36 61'1:3 
-II3 1'22 0 1.1'111¡2 10 r\.0 411 6.I5. 

13/6 
2 8 

61157 10 
10 - 

I)1l70 
U('1:1 8- 

: I I:''0 6 6 911.1 17 6 25 - I 616 3- 6059 18 - 01'2110 7 6 
3- \7 15- xrv". 1.171 4/9 f10611 6 - 6\1,1. 36 

n1''s. ' 86 90 - 6K71: 1/9 61N;1 12 - \ 1I11 36 
.111'.01 86 8 6 1 21." 12 6 6K6. 3/- 611112 14 - \\1II 36 
nLW-, 8 8 - 7 6 1 6161: 7/- 606:1 \\Ilt' 46 
1:1.1 27 6 .00 96 126 6117" 6l- 6064 !'I.I."" '4 5 6 113 35 - 68117 5/- 6063 9 - \I11 7 - 

30 - 
15 a 93 10 - 

'so 6 3 
24 - 68.1711 
13 6 661.7"'0 4.9 

61117 18 - 
11,1811 25 - 

\II1.' 8- 
\ l Ua 8 - 

" 9 8 lrI 8- 136 69N7KT 4:8 1141i 25 - 
31 39 1'I.0e 7- NI 13 6 61'6. 4.6 lHnl:1 9 - TUBES 

1'1..13 86 11'1 119 654 38 I(1:31 80 - II 59 1'1.1 .- 
1'1.0:, 86 

"I 236 65511 
11:3'u56 7117 

40 
- 

Silicon 
Rectifiers 

2 1111 
3111.1 50 - 

r 66 
8 6 

1.v:120- 
91 I'' 8 9 7415 

3'111s 8.6 71.6 
15 - 111 1011 5 6 

Diodes 
11111I 40 - 
:11:1:1 I 50 - 

- '1:\451(. l'll.l 83 17117 8- Trnaitlors :10117 1!1 - 
:1'11:3:, 11'_ 12í- ; 'l'1.`12 7/- 787 179 1,.,I31 4 3 a.1 1 40 - 
:111142 91- I PL2W j 111.63 8/9 717 7 6 .'1.,_ 43 :11(111 80 - 
c11I 6'a 14/- 'L1I 819 II::t 42 - .'1'1 126 ,111 1 35 - 
:111:3 7 ' 1.36 91- ' 1.64 6/- 10- Is.l 5 - 7, 01.7 35 - 
1'1 ,0 8 6 

3 
1.61 7/6, 

'1.94 6/6 
'141 6/3 ^\11" II - 

96 c1"I 5- 
srl. HO - " U 80 - 

8 1.5110 188 I1411 25- _\II 30 - .21:40. 6 - \11:1_' 80 - 
'S4 14 - I:I". :: 4 8 '111411 8 - '171 160 - 
\ 25 12 6 5 - :' VI 7 39 8 - "í0 76 - 

.1'.17 ' 1:12 8 6 1:1. .a, :' \ I 7 49 1:41, 66 1'\,,': 35 - 
Ilv, 1':3:1 86 5- :'1\.- 59 _1i117 6 1\ 11.0; 50 - 

3 

'1r1 6- 
'16" 5 6 

1I 6- 
/.'": 15 - 

"11111 
2/119; 

5'6 
53 

\i117 9,6 
126 

I:\ 11,9 35 

'.'.1 1 0:3 0- 1919 25 - .2111 17'6 \l'1"J 9 - SC- 
.1.'91 6 1'000 /7.,' 2g _ .'671:T 8 - II'l17 7 6 U113/91 

ra. 
6 1.0I /.1:31 15 - 

2:36 10 - u II 5 9 
'_9n.'l' 
'_47ÚT 

8 - 
4,6 

11'G' 66 
11'1'1.1 4 9 

80 - 
1:4504 It I,i 

II:: 44\'12" 111" 6 - 2l0'1 19 - 93-1'9" 4 9 76 - 
.1'101 45 - 1/.-1 4 6 2../1 8 3 o'1.21 4 9 1:1'11:11' :15 - 
1u4 2 12q( 11:1 10 I I C'.I . I 8- 1:,751'l' IIII" 136 1 50- 
I l',:0 1 30i- 21,2I 5- 75Z61'I 8 6 - HT). ;' 60 - 
IN. 7 6 44\11::c11 20- :MCI.. 136 (Li i. -- ,"11 ö0- 

a:3 12 6 105 - - : s 01 ' I 7 15 6 IIII' 80 - 
I.:1 9 6 Q41'01 I:, .:ul 40 - :3111':, 15 6 ' . 1 : ' 1 : , 7 I 5 - 1" I. 80 - 
1.11 86 105- 3'1., 47- 301'1.1 16- ':1" I -7., 6 ( l'll''7 35- 
I.1" 8 6 449 1,: I" i\ 1:," \ 311.1., 15 3 5 - %C111., 

7 9 90- 95- :301.17 
:I.I 43 441., I" :.1111:1 9 3.11,10 

143 
13- 

\ 9'I"_ I I 4 - \ 19'l':'l0 - 
6 

50 - 
VCRCI I 

7 6 70- II: 4- 1"I1 .I 15- 
:1.'I 7 8 4.7010 56 .'111: 8- '"l'I.1..17 

\ 9'1`!1 : 8 - \l:'l716- 50 - 
VCRLO.' I 

22 4.75 111 5 6 ..1:11.T 5 - 301'1.11 16 3 35. - 
n'- 6 - Q975,09 .'/.11 8 9 3.,1103i11' 5 9 611"1 1'CIt511 

:1.6_1 8- 'u'I:' 13 - 3..194 4 6 12 6 80/- 
18- 46*:I:1 7 3 11.:, 4 6 :s:,24"T 5 6 1'CR517 A 

:I.I.0 20 - 4.01,104- ''.\9,í 68 1 59 46/- 
8- :11::1 15 46'33 I0 5 6 

:1111 - - 116111.,4:, INK. 3 6 
:111 - 15- \\ 10- 

\.'\I a. 25 - 4.I:'u I.,B - of 4 - 

3 1 ' - 
5 - 

25 - 

\9'171::76 
16 I': 20 

1- 6 
U1'.''1 15- 

VCR517B 
46/- 

VCR517C 
461- All valves brand new and 

boxed 
Special 24 Hour Express Mail 

Order Service 
Postage 6d. per Valve 

Mon. -Sat. 9 a.m. -5.45 p.m. 
Closed Sat. 1.30 -2.30 p.m. 

Open Daily to Callers 
Tel. 01.769 0199/1649 

SEND S.A.E. FOR LIST of 2,000 TYPES 

JANUARY, 1968 

RESISTANCE WIRES 
EUREKA- CONSTANTAN 

Most Gauges Available 

NICKEL -CHROME MANGANIN NICKEL -SILVER 

COPPER WIRE 
ENAMELLED TINNED, LITZ, COTTON AND SILK COVERED 

SMALL ORDERS PROMPTLY DESPATCHED -B.A. SCREWS, NUTS, 
WASHERS, SOLDERING TAGS, EYELETS and RIVETS 

EBONITE and BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL FORMERS AND TUBES. 

ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIED 

POST RADIO SUPPLIES 
33 Bourne Gardens. London, E.4 Telephone 01- 254 -4688 

DUXFORD ELECTRONICS (W.W.) 
DUXFORD, CAMBS. 

C.W.O. P. & P. li -. Mlnlmum order value 5f- (Trade inquiries invited) 
POTENTIOMETERS (Carbon): Long life, low noise. 4W at 70`C 20% 

}M, 30% - }M, Body dia. ;in. Spindle lin.x tin., 2/- each. Linear: 1k, 2.5k, 
5k, etc., per decade to 10M. Logarithmic: 5k. 10k, 25k, etc., per decade to 5M. 
SKELETON PRE -SET POTENTIOMETERS (Carbon): Linear: Ik, 2.5k, 
5k, etc., per decade to SM. Miniature: 0.3W at 70 C. 20% }M, - 30% ' }M. 
Horizontal (0.7in.X0.4in. P.C.M.) or Vertical (0.4in. x0.2in. P.C.M.) mounting 
11- each. 
Submin. 0.IW at 70 C 20% IM, 30% IM. Horizontal (0.4in. x 0.2in. 
P.C.M.) or Vertical (0.2111. x0.lin. P.C.M.) mounting, 10d. each. 
RESISTORS (Carbon film): High stability. very low noise, }W. at 70'C. 
Body }In. x sin. Values in each decade: 10, I I, 12. 13, 15, 16, 18. 20, 22, 24. 27, 
30, 33, 36, 39, 43, 47, 51, 56, 62. 68. 75. 82, 91 from 4.701 to 1M. - 5% 2d. each, 
I.2M, 1.5M, I.BM, 2.2M, 2.7M. 3.3M, 3.9M, 4.7M, 5.6M, 6.8M, 8.2M, 10M 10 %, 
2d. each. 
SILICON RECTIFIERS: 0.5A at 70 C. 400 P.I V , 2 9. 800 P.I.V., 3/3, 1,250 P.I.V. 
3'9. 1.500 P.I.V. 4 -. 
SEMI- CONDUCTORS (All NEW). OAR, OA81, I/6. 0C44. 0C45, I/9. 
0071, 0072, 0073, 0081. OCB I D 00820, 0C170, OC 171. 2/3. 0C140, 
API IS. AF116, AF117, 3/.. SEND S.A.E. FOR FULL CATALOGUE 

The " MIRACLE " Range of Soldering Irons fitted with the 
Bi- Metal, Steel held Solid Silver Bit. 

8 Models -Any Voltage. Over 150 type bits. 
6 v. to 240 v. IO W. to 500 W. 

LONG LIFE BITS. EASY BIT ELEMENT INTER- 
CHANGE. NO MAINTENANCE IN USE. PER- 
MANENT BIT SHAPE AND SIZE. 
One Customer writes: .. This iron has been in continuous 
use for about EIGHT MONTHS and it would appear that It 
now needs a new bit." 
We claim long life. Our customers PROVE it. 

N O W New formula multi -grade Cored Solder 

LONDTRA LTD. Kelway Works, 
Kelway Place, London, W.14 Tel: (01) 385 7606 

WW -131 FOR FURTHER DETAILS 

Originally 

69ns 
OUR 
PRICE 
ONLY 

65'- 
Our Price Only 

£7/5/0 
Solve V3,ar cuuuinnication problems with this 
new 4- Station Transistor Intercom system 
iI master and 3 subs), in de luxe plastic cabinets 
:or desk or wall mounting. Call /talk /listen from 
Maser to Subs and Subs to Master. Operates on 
one 9 v. battery. On¡off switch. Volume control. 
Ideally suitable to modernise Office, Factory, 
Workshop, Warehouse, Hospital, Shop, etc., for 
instant inter-departmentalcontacts. Completewith 
3 connecting wires, each 6Gft. and other acces- 
sories. Nothing else to buy. P. & P. 7/6 in U.K. 

Same as 4- Station Intercom for two -way instant conversation. 
Ideal as Baby Alarm and Door Phone. Complete with 08 ft. 
connecting wire. Battery 2 /6. P. & P. 3/6. 

T- STATION INTERCOM 
(1 MASTER & 6 SUB -STATIONS) in strong metal cabinets. 
Fully transistorised. 31in. Speakers. Call on Master identified by 
tone and Pilot lamp. Ideally suitable for Office, Hotel, Hospital 
and Factory. Complete with 50 yards cable and batteries. Price 
2t gos. P. & P. 1.2/6 in U.K. 

Why not increase efficiency of Office, Shop and 
Warehouse with this incredible De -Luxe Portable 
Transistor TELEPHONE AMPLIFIER which en- 
able s you to take down long telephone messages or 
converse without holding the handset. A useful 
office aid. A must for every telephone user. 
Useful for hard of hearing persons. On/off switch. 
Volume Control. Operates on one 9 v. battery 
which lasts for months. Ready to operate. P. &P. 
2/6 in U.K. Add 2/6 for Battery. Full price 
refunded if returned in 7 days. 

WEST LONDON DIRECT SUPPLIES (W.W.), 
169 Kensington High Street, London, W.8 

www.americanradiohistory.com

www.americanradiohistory.com


j n,N,.'.r.t" 1968 WIRELESS WORLD !03 

CLASSIFIED ADVERTISEMENTS 
DISPLAYED SITUATIONS VACANT AND WANTED: E5 5s per single col. inch. 

LINE advertisements (run -onl: 6,- per line (approx. 7 words), minimum two hoes. 

Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/ -. 

SERIES DISCOUNT: 15 is allowed on orders for twelve monthly insertions provided a contract 
is placed in advance. 
BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o 
Wireless World, Dorset House, Stamford Street. London, S.F. I. 

No responsibility accepted for errors 

Advertisements accepted 
up to JANUARY 5 for the 
FEBRUARY issue, subject to 
space being available. 

SITUATIONS V CANT 

ALimited. 
I'O n,.1 d trq,:lremem_s ,u cum:,,... 
pans:ot, ee unite aPPilca. was thin. 
eueui. ers utr an o.rrseas . artet at N 

East Anna, the Mediterrun.am area a. 

Gull. 
rade such Di r ch as Ground tt 

Wired. see Fitted 
Radio Electrical Artificers in ill. 
R.E.M.E.. Army, or nave oilier eXpe't' 
to mince tat H.F.. and 

e. H. Fuld 
mmit11 . 

be and mu %)gat tom aids. es 

from you. Successful candidates u'oulil 
six week; at our Radio intlneerins 
Mildlrsr c. belore proceed ilia o.erat:;- 
Caos .Sial Willi s4(table qualifications 
may be oil .r. d immediate pairing. 

dt 
cetye a tas tree salary it 
mares U ap.n'oanate and acco:mmotlal; 
manned is Orondrd tree: icier b, minis i - 

ous U.K. lea .e and meinbers.,q, ut an excrlicu pen- 
sion and lite assurance alhemts. 
WRI t ILN at),incattons, phase. to Personnel Manager, 

es 
International At:adio Limited. Aeradto House. Hares 
Rd.. Southall. 1 :ddlesr. 

EXPERIENCED 
Cinema Sowed Eualhrel requiredntor 

service and installation: loots salary 
tions. -Boo W.W. 1926. Wireless World. 

EXPp editing. 
enthusiasts 

[ to work. evenings. in'a a W 
Bads. 

state experience and salary expected. -Box W W. 1941. 

Wireless World. 
TRAINED radar egUipment,, red 

at 
tor [bins 

Unti In 
work 

Nortth 

Wales. -- Apply: Snort Bros. X Harland. Ltd . R.A.E 

Llanbeclr, Mer:one :h. N. Wales. I 

C. 

RADIO 
Entmrer Mechanic, hrsi- cheap mart it " 

lions u Ort. require:] by large cgtii;iati, i'i'. - :. 

12 nis. .se: vice overseas, a :celleml otportuuit 
age, ',xi', rience, Box W.W 1903. " Wireless LO : 

AFULL - CIME technical experienced salesm., 
qulred tor retail sales: write giving detail, 

pervious ai 
.P Lt salary to-The 

rrry s Ro Edgware Rd . London. W 

HEARING aids Ora:1st:dor1 service eugin 
ev rut u.11ly to control small service 

dept.. Loudon area. Ooud salary and ; 

right man. AprIy with details.- -Box W ' Wireless World." 

TV Service Engineer and Tra Mee 
retail business of the highest st.. -, 

over 40 years: good position and prospect: ' 

applicants with high standards of service - 

and details of experience.-Box W.W. 73. . 
World 

WEST London Aram Club Invite " A ' and B 

ücensrn z :veers A it cunt al and or Her.... 
nary equipment Io commence Radio Workshop. All;'; 
nattce propositions may be considered. Write t.. 
del ails to- White. Walt Dam Airfield. near '.Ludetih' 
Berks. 
TEST Engineers. Micro Equtpmeui 

are vacant :or intelligent Pet, 
young. expanding company. Salary 
E1.201. -Full details education and es':, . , ' 

, i'"- 
seurt'a Officer. F.ann Microwave Instruments L'd.. 9. 

Old Bridge St.. K :ngs-on -upali- Thames, Surrey. I9Jt 

WORLD 
-WIDE News and Newspict are age:lc'- r',1g reo 

com;Art nt. ^erxa:lie 'l'ELECOIQMLNICA I IGNS 
ENGINEERS for extreme]' interesting lurk :u L ;a,. :.. ti. 
Europe. Middle Ear, and Africa. 4ppl ;can's must 
have a sound knowledge of Radioo-Eleciunies aId gene- 
ral principles of i:ne radio telegraphy telephony. APpti' 
lit IA riling. Ravin: all details of Past exp'rirnce. present 
salary. laneuazes sdoken. etc.. to Mr. D. Till. Director 
of Communications, United Press lntrritattonal. R. 

Bouvere St.. E.C.4. 11937 

WEST Slsaex 00::111y Education Commuter. Worthing 
College. o: F.:rtiier Educatlon. Broadwa :es Rd.. 

Worthing. Sussex. Applications are invited t n the 
post of ELECTRICAL LABORATORY TECHNICIAN 
to maintain and construe: electronic equipment. Salary 
Scale N.J.0 T.5 -- r450-E1.020 per annum. Commenc- 
ing salary according to age and experienoe. Additional 
remuneration payable in respect of certain specialist 
qualifications. Suarrahnoable post. -- Application farm 
obtainable trim ::be Principal. 11935 

NOR1H 
-IAA t- ESSEX TECHNICAL COLLEGE. 

Shit ̂ Pen Rd.. Colchester. Essex. D- partment of 
Electrical Eilg,nernng. An Assistant Lecturer. Grade 
B. in either Applied Electronic: or Telecommunications 
as required. Applicants should have it dus?rial and 'or 
teaching experience, together with appropriate cuall- 
flcations Salary scale- E955- El.1,25 ;i. a. plus degree 
allowance. Ass: >anr with removal x.>ruses rimy he 
given. Application terms and further particulars arc 
available from tin- Principal to be returned within. 14 
day. nt the appi trine- of this advertisement 1 1934 

The Civil Service 
Professional and Technical appointments 

RADIO AND ELECTRONIC ENGINEERS 
BOARD OF TRADE (CIVIL AVIATION) 

Qualified engineers required as Assistant Signals Officers in the field of Civil Aviation for 
the provision and installation of advanced electronic equipment- including the latest type of 
radar, telecommunications, navigational aids, etc. 

QUALIFICATIONS: Degree with 1st or 2nd class honours in Electrical Engineering or 

Physics, or have passed all examinations for M.I.E.E., A.M.I.E.R.E. or A.F.R.Ae.S. 
AGE: 23 and normally under 35 on 31st December 1967 (extension for Forces and Overseas 

Civil Service). 
SALARY (Inner London): £1,110- £2,052 depending on age and qualifications. Good 

prospects of promotion. 
Pensionable appointments. 

(Reference S 85 ASO) 
EXECUTIVE ENGINEERS 

AND ASSISTANT EXECUTIVE ENGINEERS 
POST OFFICE 

Applications are invited for posts as EXECUTIVE ENGINEERS and ASSISTANT 
EXECUTIVE ENGINEERS in London and provinces for work on the development and 
design of communications systems and postal service equipment. 

QUALIFICATIONS: Executive Engineers: Degree in Mechanical or Electrical 
Engineering, or Physics or Applied Physics, or have achieved Corporate Membership of the 
I.E.E I.Mech.E., or I.E.R.E. Final year students may apply. 

Assistant Executive Engineers: G.C.E. (or equivalent` pass in English language, and 
one of the following: H.N.D., in Electrical or Mechanical Engineering or Applied Physics; 
a pass in (or exemption from) Parts I, 2 and 3 of the examinations of LE.E., or I.Mech.E.; 
a pass in or exemption from) Sections A and B of the I.E.R.E. examinations; a pass in (or 
exemption from) Parts 1 and 2 of the examination of the Council of Engineering Institutions, 
in subjects acceptable to one of the Institutions named above. 

SALARIES ( national) : Executive Engineer: £906 (at 21) -£1,677 (at 34 or over)- £1,884. 

Assistant Executive Engineer: £731 (at i8 or under)- £1,097 (at 25 or over) -£1,631. 
Salaries increased for officers serving in London. Non -contributory pension. Promotion 

prospects. 
AGE: Executi' :c Engineer: At least 21 and under 35 on 31st December 1967. Some ex- 

tensions for service in H.M. Forces or Overseas Civil Service. Assistant Executive Engineer: 
At least 17', and under 27 on 31st December 1967. 

Applications for both posts from well qualified older candidates will be considered, 
(Reference: S 353) 

APPLICATION FORMS are obtainable from the Secretary, Civil Service Commission. 
Savile Row, London, W.I. Please quote appropriate reference. 

********************* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * ELECTRONIC DESIGN & DEVELOPMENT ENGINEERS 'ALL GRADES) SALARIES UP TO í2,S00 P.A. 
ELECTRONIC TEST & SERVICE ENGINEERS ALL GRADES) SALARIES UP TO 11,600 p.a. 

* TECHNICAL SALES ENGINEERS (EXPERIENCED) SALARIES UP TO 52,500 p.a. * 
* TECHNICAL AUTHORS (ALL GRADES) SALARIES UP TO £1,100 p.a. * 

ALSO * 
* DRAUGHTSMEN. PRODUCTION ENGINEERS * 

*W_e have over í'1N1 registered , , sae i. Ii it a1 -- 

_ 

I Iii Home Comities and tenth kmgland 
areas. It you have had at least - years e open, o, i ai I -i n Ii,i,: -ti n and require a sob which oWre lint clase 
prospects, top salaries and intere>lugt work. * 

* l.:... i , -, nr re. - * 
* * * * 

* * 
* * 

TEMple Bar 5557 -S. 

********************* ** * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

1* 
I* * I* 

ELECTRONICS APPOINTMENTS LTD., 
Norman House, 
IOS -I09, Strand, W.C.2. 
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Careers for 
VIDEO 

ENGINEERS 
COLOUR AND MONOCHROME 

Service and 

Commissioning Engineers 

CROYDON AREA 
Additional engineers are required with tho- 
rough ,knowledge of professional television 
equipment for studio and industrial applications. 
Video recording and some knowledge of colour 
television techniques. Training in the last two 
fields can be arranged. 

Electronic 

Test Engineers 

WEYBRIDGE AREA 
For work on colour equipment we seek 
services of experienced Video Engincers. 
Thorough understanding of transistorised pulse 
circuitry is essential. 

Conditions of employment are attractive. 

Apply in confidence to Plant Personnel Officer, 

Peto Scott Limited, 
Addlestone Road, 

Weybridge, Surrey. 
Tel: Weybridge 45511. 

1111171111 IMEEEEMI CMCCIILI cicazzio cicamou 

JANUARY, 1968 

Engineers! 
Join a 

Promotion- winning 
Team now 

Gearing for 1968's big expansion programme of the 
Micro Switch and Meter Division has meant 
rapid promotion for many Honeywell engineers 

. and has created some gold -plated opportunities 
for newcomers to our sales teams. Attractive 
positions exist in the London, Manchester and 
Birmingham areas, so if you are keen, qualified 
and looking for the rewards that match your 
talents read on: 

Senior Outside Sales Engineers 
If you have about three years selling experience, pref- 
erably in the Electro- mechanical or Electronic field, 
backed by an H.N.C. or equivalent you can now gain 
your full reward. Become an Outside Sales Engineer 
with our successful London or Birmingham Sales Force. 

Senior Engineer 
This is a key position and the successful occupant will be 
treated accordingly. He will be a qualified Engineer with 
experience in the design and, or application of Industrial 
Sequence Controls, including Solid State Devices. As 
Senior Engineer he will assist the Product manager and 
be responsible for planning new products with liaison 
between Sales and Factory from concept to manufacture. 
This London Head Office based position is permanent, 
pensionable and the successful applicant will be given 
assistance with relocation costs if necessary. 

Outside Sales Engineers 
We also need Sales Engineers in London, Birmingham. 
and Manchester and YOU can join one of these pro- 
motion- winning teams if you have around a year's 
selling experience plus an O.N.C. qualification or its 
equivalent. Honeywell recognise and reward ambition 
and such men whose outside experience may be limited, 
will still be strongly considered for these appointments. 

Sales Engineers 
Inside Sales Engineers are also wanted in London, 
Birmingham and Manchester, preferably with O.N.C. 
or its equivalent. These positions are ideal for the am- 
bitious young man seeking a career in sales. 
All positions offered carry attractive salaries and 
fringe benefits, and the promotion door at Honey- 
well is always open. You will also enjoy the pres- 
tige of working for one of the world's leading 
and pace- setting companies in the micro switch 
field. 
Apply now, giving position, career details and work 
area preferred to: 
Employment Supervisor, Honeywell Controls Limited, 
Great West Road, Brentford, Middlesex. 

OR TELEPHONE 01 -568 9191 EXT. 352 

FOR IMMEDIATE DISCUSSION ON YOUR FUTURE 

Honeywell 
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MARINE SERVICE ENGINEERS 
We have vacancies in our Newcastle depot for Service 

Engineers. Applicants must have experience of Marine 

Radar and have had M.O.T. Radar Course and hold a first 
class P.M.G. or be able to demonstrate that they have at 

least equivalent knowledge and experience. 

Apply to: 

MR. N. M. PRESTON 

SERVICE MANAGER 

KELVIN HUGHES { : -.. ' TRIES t L ) 

New North Road, Ha nault, Ilford, Essex 

Telephone: 01 -500 1020 

/LDEP/ TEST ENGINEERS 

Several vacancies arise for engineers who wish to be 

engaged in testing a wide range of valve and semi- conductor 
industrial control equipment, including digital systems. 
A working knowledge of electrical /electronic circuitry is 

essential. 

These are interesting permanent staff situations, and the 
salary paid will be commensurate with ability and 
experience. 

The Company is situated in rural surroundings, and yet 
is close to several large towns. Housing is available at very 
moderate prices. 

Applications for the above positions, stating age, qualifica- 
tions and previous relevant experience, should be addressed 
to: 

Personnel Manager, 

L.D.E.P. Ltd. Industrial Automation 

RUGELEY, Staffs. 

105 

How to 1 switch 

from a good 
career in 

engineering 
to a better one 

servicing 
computers 

To become a successful IBM Data Processing 
Customer Engineer, you need more than engin- 
eering qualifications, You need to be able to talk 
confidently and well to any level of customer 
management, and to have a pleasing personality 
in your work. As a D P C E, you work in direct con- 
tact with your customers, on some of the world's 
most advanced data processing equipment. 

You must have a sound electronic and electro- 
mechanical background, such as ONC /HNC 
Electronic or Electrical, or Radar /Radio /Instru- 
ment Fitters course in the armed services. 

You will get thorough training on data process- 
ing equipment throughout your career. Starting 
salaries depend on experience and aptitude, but 
will not be less than £1,100 a year. Salary in- 
creases are on merit -within 3 years you could 
be earning £1,750. Drive and initiative are always 
well rewarded at IBM; promotions are made on 
merit and from within the company. 

If you are between 21 and 31, and would like 

this chance to become part of a rapidly expand- 
ing and exciting computer industry, write to IBM. 

Send details of training, experience and age to 
Mr. D. Dennis, IBM United Kingdom Limited, 
389 Chiswick High Road, London, W4, quoting 
reference DPJWW; 2.9. 
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cm_ flfarltafaC à'`,,..C`,,. (, Z....M'.`,.tTcfaC!kS...d):....Cem,l...CnJ.....Cnf.:. 

Government ®f UGANDA o 
REQUIRES 

TELECOMMUNICATIONS 
ENGINEERS 

for the Ministry of Internal Affairs. on contract for one tour of 2 1-2 7 months in the first instance. 
Salary. according to age and experience in the scale £1,347- ,(.2,205 a year. Included is an allowance, 
normally TAX FREE. ranging from £foo -E816 a ear which Will 1x paid by the British Govern- 
ment direct to an officer's bank account in Uganda. Gratuity 25°s-ó of total emoluments. Educational 
allowances. Uniform allowance £25 a %var. Liberal leave on lull salary. Accommodation provided 
at reasonable rental or hotel allowance in lieu. Contributory pension scheme available in certain 
circumstances. 

Candidates. who will serve as Superintendents.'A.ssistant Superintendents of Police Radio`. must 
posses.s a City and Guilds Final Certificate Course 49 or equivalent qualification with at least 6 years 
practical experience including installation and maintenance of fixed and mobile V.H.F. equipment 
(A.M. and F.M. ; H.F. medium and low power S.S.B. and D.S.R. transmitters and receivers; 
Radio teleprinter equipment; Small diesel and printl electric generating plants. Duties will include 
the supers i,iun and instruction of local maintenance staff under training. 

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.: for application form 
and further particulars, stating name, age, brief details of qualifications and experience 
and quoting reference M3D 62331 We 

i?'.4;v404Y»'LssY Ikt*uflwvtf>wvtwvCROc1uvyW;;vZRZlltivwriIROvllROVtlROJfRiswsl0Utlyv1 

ST. BAR': :. .'.IEW'S HOSPITAL. LONE/0N. F. 

An ELEC' ":RUNIC ENGINEER OR PHYSICISI 
required :o of ( ta ugh volge machines us 
for radar These comprise a 15 MeV conu- 
uuacWy ree:-._' efec:ran accelerator and a 6 MeV 
Lauer Accra -:r : ?grating basically on solid state 
umts F s .ccessful ap;)licaut :'.cere will also 
be ars act ............ O collaborate on research work. 
Am /I:rams rn.. r a degree. The salary will either 
be .. - £ .-55 to E1.658 nr Cl.u33- £2.276 per 
. cot ,d,, : a cual :ticatlins and rxprr teme. plus r 1 ra -Applicati o,"c should he sent 

ti .i ASC 

FIELD SERVICE ENGINEER FOR PUBLIC 
EQUIPMENT AND AUDIO AMPLIFICATION 

EQUIPMENT 
Covering London and Southern Counties. Experience 
Essential. Good Savary. Expense Allowance Company 
Vehicle or Vehicle Allowance provided. 

Write: 
SERVICE MANAGER, MAGNETA IB.V.C.) LTD 

Green Lane, London, S.W.6. 

N EWCASTLE GENERAL HOSPITAL I1 060 bedst. 
Medical Physics Technicians Grade III (specialis- 

ing in electronics required for the Regional Neuro- 
logical Centre to work in eleclrollics laboratory on 
design and development of apparatus c.incerned with 
neuro:cgy and neurosurgery. There is a )nsiderable scope 
tor initiative and the ..uccesstul candidates will be 
expected to hold H.N.C. qualification. although con- 
sideration will be given to those with O.N.C. and ex- 
perience in a similar fleld. Whitley Council conditions 
tit service. Salary scale E980- E1.300. -- Applications. 
sins names and addresses of two referees. to Hos_)ital 
secretary. Newcastle General Hospi;:t. Newcastle upon 
Tyne NEI 6BE. within two weeks 11933 

A NEW YEAR WITH NEW OPPORTUNITIES 
MICROWAVE ASSOCIATES LIMITED 

We are a young expanding Company in the ticld of Microwave generation, detection and control. During the last 
twelve months work has been carried out on many interesting projects in the radar and communications field including the 
develorment of all solid state microwave television links and of solid state switches for use in aircraft systems as well as much 
progress work on microwave sources. 

Our Company continues to grow and if you are interested in joining a progressive team, we have the following vacancies: 

COMMUNICATION ENGINEERS MICROWAVE SYSTEMS ENGINEERS TEST ENGINEERS 

TECHNICIANS TECHNICAL ASSISTANTS 

If you are interested in these vacancies or would like to join us in a capacity not mentioned please apply in writing, 
stating name, experience, qualifications, age and current salary, quoting reference A26 to: 

R. R. Williams, Personnel Manager, 
Microwave Associates Limited, 

Cradock Road, Luton, Beds. 

All applications treated in strictest confidence. 
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Research in 

Opto-Electronics 
We are still building our team for work 
in Modern Optics, and need an 

experienced 

Electronics Engineer 
with enthusiasm for new fields t,i 

engineering. His chief duty will be to 
study applications of the basic research 
now in hand on pattern recognition and 
other optical information processing. 

Please write to:- 
The Personnel Manager (Ref. 46), 

Hawker Siddeley Dynamics Ltd., 
HATFIELD, 
Herts. 

HAWKS SIDDEIEY 

namics 

ROYAL HOLLOWAY COLLEGE 
(University of London) 

Engleficld Green, Surrey. 

SENIOR ELECTRONICS 
TECHNICIAN 

required to assist with design and construction of 
equipment used in advanced teaching and research. 
This appointment offers the opportunity for a wide 
range of interesting and non -repetitive work. 
Salary on the scale £912 -£1,150 plus qualifications 
allowance and London weighting. 371 -hour week. 
Four weeks holiday. Applications should be 
sent to the Secretary. 

WIRELESS WORLD 107 

Ferranti IN SCOTLAND 

PUBLICATIONS GROUP 

Publications Engineers 
Vacancies exist, to be filled from the beginning of February 1968 for Tech- 
nical Authors (Electronic), of grades up to experienced Seniors, for the 
preparation of technical publications covering design, operation and 
maintenance of the Company's entire range of products. Our Technical 
Publications Group is housed in pleasing surroundings on the south bank 
of the River Forth and claims to be the largest Group of its kind in the 
Electronics Industry in Britain. The Group is backed by a comprehensive 
publishing section. 

Anyone (male or female) with an electronic background in airborne radars, 
ground radars, air navigational equipments or machine tool control, 
with the ability to write in a simple and concise manner will be given the 
opportunity of training in publications technology. All posts carry attrac- 
tive salaries and conditions, together with the benefit of living in one of the 
more pleasant cities in the U.K. 

Edinburgh is a city which caters for leisure time and is ideally situated 
as a centre for Summer Touring and Winter Sports. It abounds in facilities 
for rugby, football, golf, cricket, badminton, skating, sailing. etc., and has a 

ski slope and racing circuits on its outskirts. Theatres, Concert Halls 
and Eating Houses cater for all tastes, summer and winter. Such amenities 
are provided at a fraction of their cost compared with other cities -AND 
transport is no problem. 

Interviews can be arranged in Edinburgh, London and Manchester, to 
suit. 

Apply with details of career to 
Staff Appointments Officer, Ferranti Ltd., 

Ferry Road, Edinburgh 5. 

Computer Engineers 
Due to continued expansion NCR require additional ELECTRONIC and ELECTRO- MECHANICAL ENGINEERS 

for Computer Maintenance. Posts are available for men wishing to become Site Engineers. 

Training Courses are arranged for suitably qualified men. H.N.C. Electronics, City Et Guilds Final or equivalent standard 

required. Men from Forces with radar experience welcome. 
Knowledge of electronic or electro- mechanical equipment necessary. Good Pension and Bonus Plan in operation. 

Please write for Application Form to The Personnel Officer. 
NCR, 1000 North Circular Road, London, NW2, quoting Publication and month of issue. 

Plan your future with N R 
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ElECTRONIC MAINTENANCE ENGINEERS 

There are excellent opportunities n the Installation and 
Maintenance Division of E.M.I. Electronics Ltd., for engineers 
to carry out maintenance work on a wide variety of electronic 
equipment, including laboratory test gear, tape recorders, 
broadcast and studio T.V. equipment, and electronic auto- 
mation equipment. 
Candidates should be between 21 and 45, have had at least 
three years' experience of this type of work, and be willing to 
travel. 
Good commencing salaries will be paid, and staff conditions 
include a contributory pension scheme and free life assurance. 
Grants towards re- location expenses will be made in suitable 
cases. 

(EMI 
.MEOCAREERS 
Applications, giving concise personal/career details to' 
P. JONES GROUP PERSONNEL DEPARTMENT E.M.I. LTO 

BLYTH RO HAYES MIDDLESEX TEL: 01.573 -3888 EXT. 411 

Worn! nid,. News and News Picture Agency re- 

TELECOMMUNICATIONS 
ENGINEERS 

for extremtic interesting woile in London, Europe, 
..Middle East .,nd Africa. 
Applicants must have a sound knowledge of Radio,' 
Electronics and general principles of Line; Radio 
' l'elegraphy ,Telephony. 

Apply in writing giving all details of past ex- 
perience, present salary, languages spoken, etc., to: 

Mr. D. Till, 
Director of Communications, 

UNITED PRESS INTERNATIONAL, 
S H, rie Street, E.C.4. 

UNIVERSITY OF LONDON Goldsmiths' College New 
Cross. London. S.E.I4. Applications are invited 

for the post of Technician in Audio- visual Aids. The 
work will be with an expanding unit and opportunities 
will exist for an interesting and progressive career. 
Applicants must be suitably qualified with experience 
in radio and tape- recorder servicing. Experience in 
CC'T'V and Film Projection equipment an advantage. 
Salary range: E715- E3.215 P.a. according to age and 
ability.- -Por turther particulars write to the Registrar. 

11931 
SIGNALS Command Air Radio Laboratories Ministry 

of Defence (Airs. R.A.F. Wattnu. Thep tord. Nor- 
Polk. Telecommunications Engineers (2 posts graded 

S.O. 8.0.1 to work on the design and development 
ut aerials. receiving and analysis equipment tor the 
V.H.F.. U.H.F.. and S.H.F. frequency bands usen in 
aircraft. Involves original laboratory work and some 
supervision of development contracts. A knowledge of 
solid state techniques an advantage. Qualifications: 
1st or 211d class honours degree or equivalent or higher 
cualification iti appropriate subject and. for R.S.O.. 
at least 3 years' post -gradute experience.. Salary: 
S.O. E926- EI.S74. S.S.O. (minimum age 261 L1.744- 
E2.155. Prospects of permanent pensionable appoint- 
ments.-- Application Corms from Ministry 01 Delmer. 
t 'E2 (Ala. Sentinel House. Southampton Row. Lort- 
inn. W.C.I. 11930 

OUTSTANDING OPPORTUNITIES FOR ABOVE AVERAGE 
DESIGN AND DEVELOPMENT ENGINEERS 

To earn not less than £2,500 p.a. 
Qualified Engineers are urgently required to work on advanced engineering contracts in the Home 

Counties and Provinces, with experience in one or more of the following fields: - 
(I) Analogue and Digital Equipments (3) Radar and Navigational Aids 
(2) Microwave and Communications (4) Instrumentation 
This is a first -class opportunity to work on exciting projects at exceptional salary levels. 

151 
STRAND TECHNICAL CONTRACTORS LIMITED 

NORMAN HOUSE, 105 -109 STRAND. LONDON W.0 2 

01 -836 5551 Please quote EWI 

GATESHEAD & DISTRICT 
HOSPITAL MANAGEMENT 

COMMITTEE 
SENIOR ELECTRONIC TECHNICIAN 

Applications are invited for the above post, to 
carry out duties in the Gateshead district, N.W. 
Durham, Hexham district t:nd Prudhoe groups 
of hospitals. Qualifications should preferably 
include the H.N.C. íElectronies or I.i,L: 
Current Electrical Engineering) or City 
Guilds Telecommunications Engineering 
ficate, or of similar academic level. The p.: 
to b: appointed should have wide experis 1:' 
the electronic field including telecommta 
tion radio frequency transmission and recepa 
audio frequency systems, domestic and pt.' 
entertainment, pulse generation, auto' 
control systems. and electro- medical appo 
Hospital experience would be an advaut.,_ 

The Technician will be based at Gateshead 
and be responsible to the Group Engineer. 
Gateshead & District H.M.C. for organising 
a system of routine maintenance covering a wide 
variety of electronic equipment. National Heailli 
Service conditions of service. Salary within the 
scale £980- £ 130(1 p.a. 

Applications, giving full details ofage, 
t ion, experience, qualifications and pre- 
salary, together with names and address, 
three referees, should be sent to the (rt,,. :; 
Secretary, Gateshead & District Hospit.tï 
Management Committee, Queen Elizabeth 
Hospital, Sheriff Hill, Gateshead, Co. Durham. 
NE9 6SU. 

THE Rayai Free Hospital requires an Electronics En- 
gineer. The successful candidate will be part of 

a team of electronic; rngiieers but will have special 
responsibility for the maintenance and modification 
of electronic diagnostic apparatus including lectro- 
physiological and data processing equipment In the 
Department of Psychological Medicine at the Lawn 
Road Branch. where there are first -class computing 
facilities including a small on -line installation. Ex- 
perience with either biological or pulse techniques anuld 
be an advantage but is not essential and the Depart- 
ment is prepared to consider a recent graduate or some- 
one of comparable ability still in training end inter- 
ested In the fields of medical automation. computer 
programming or electrophvsiology. Detailed applica- 
tions stating age. qualifications and experience to the 
Administrator. The Royal Free Hospital, Gray's Inn 
Rd.. t.oi 'ei w r I 11932 

SITUATIONS WANTED 
MERCHAN'1 1. 

ployment 
for new positm:. 
World. 

\t '.l 

BOOKS, INSTRUCTIONS, ETC. 
MANUALS. circuits of all British cs -511, D. 1939 -45 

wireless equipment and instruments tout original 
R.E.M.E. instructions: s a.e. tor list. over 70 types.- - 
W. H. Bailey. Ifi7a. Motlat Road. Thornton Heath. 
Surrey. CR4 -RPZ. ' 166 

UNIVERSITY OF 

NEWCASTLE UPON TYNE 

A technician is required tor dosed circuit 
television maintenance work in this expanding 
service. The duties will include routine ser- 
vicing of a variety of television cameras, moni- 
tors and associated equipment, and service 
with a small mobile unit. Some new construc- 
tion will he involved. Applicants must have a 
thorough knowledge of basic electronics; an 
understanding of optics and audio equipment 
will be an advantage. 

The commencing salary will, for ars appoin- 
tee with appropriate qualifications, he at a suit- 
able point on the University's full scale for 
Technicians (£683 -£968 p.a.) and a supple- 
mentary allowance of £50 per annum will he 
paid to the holder of approved higher qualifi- 
cations, 

Applications, giving full details of age, edu- 
cation, qualifications, and experience, should 
he sent as soon as possible to the Director, 
Department of Photography, The Univer- 
sity, Newcastle upon Tyne, I. 
Applicants should state when they will be 
available for interview. 
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BECKMAN MODEL J. Continuous Instru- 
ment Potentiometer 2 dia. 10K, 3S /- Brand new 
Res, Tol +5% Lin Tol +0.15 %. 

BECKMAN MODEL A. 10 Turn Precision 
Wirewound Potentiometer available in the fol- 
lowing values: -100 Ohms. 10K, I00K. Offered 
at 50/ -, well below list price. 

BECKMAN MODEL 7216. 10 Turn Precision 
Potentiometer á dia., 60/.. 

MATCHING DUODIALS. Type 2606 up to 
15 Turn, ¡ Dial, 45/- only, nearly half list price. 

SINE,COSINE POTENTIOMETER by Kelvin 
& Hughes, SCP4 33K, offered at a sixth of manu- 
facturer's price, L12.10/-. 

SCOOP INDUSTRIAL BUYERS 0C25, 
£17/10/- per 100. Mullard OC81D L7 /IO per 100. 

VEEDER ROOT SIX DIGIT IMPULSE 
COUNTER with manual reset. 230 Volts A.C. 
55/ -. 110 volts D.C., 35/ -. Finished in two -tone 
grey shrivel. 

SUDECO PRECISION FOUR DIGIT IM- 
PULSE COUNTER, with pre -selection for 
counting back to zero as soon as the pre -set num- 
ber of impulses have been received, 24 V. D.C., 
185 m!A, E5 /S/ -, black finish. 

" MINICUBE " BLOWER Sub -miniature, only 
1" square, operates on 26V -400 c.p.s. input power, 
1 or 2 pH. Output 2.2 CFM at free air Wt. It oz. 
Brand new, made by Saunders Associates, offered 
at third of manufacturer's price, £19/101 -. 

DUAL SPEED VERNIER DRIVE, com- 
pletely enclosed for panel mounting, accurate to 
0.05 degree Input to Output ratio 36 : I. Uni- 
versal coupling to allow for misalignment of 
shafts. Size 2.r x2.2" sq. by 3" dia. White on 
black engraved dial. Made by Acton Laboratories 
to the highest Ministry specification. Offered at a 

fraction of manufacturer's original cost, £12/10/ -. 

SPERRY PRECISION DCTACHOGENERA- 
TOR, Type L526. Brand new, in manufacturer's 
original packing. 5V /1,000 r.p.m. Size 11, Mod. 2. 
L12/10/-. 

G -V controls. Hermetically sealed thermal timing 
relays available in the following: -7.5 seconds at 
28 V., 20 sec. at 6.3 V., 30 sec. at 28 V., 120 sec. 
at 28 V., 180 sec. at 28 V. All LI each. 

LEACH. Balanced Armature Relays, 3 Pole. 
D.T. -10 amp 24/28V D.C., 25/ -. 

CHOPPERS. S.P.D.T. 6 volt 400 cycles, octal 
base 7/6. 

DELAY RELAY. Hermetically Sealed Thermo- 
static Delay Impervious to Atmospheric con- 
ditions and altitudes S.P.S.T. Normally open with a 

30 second delay, 7/6. 

ELECTRONIC BROKERS LIMITED, 
8 BROADFIELDS AVE., EDGWARE, MDDX. 

Tel.: 01 -958 9842 

WE PURCHASE 

i 

PLUGS AND SOCKETS, MOTORS, TRANSIS- 

TORS, VALVES AND KLYSTRONS, RESISTORS, 

CAPACITORS, POTENTIOMETERS, TEST EQUIP- 

MENT, RELAYS, TRANSFORMERS, METERS, 

CABLES, ETC. 

PROMPT PAYMENT AND COLLECTION 

TURN YOUR CAPITAL INTO CASH 

ELECTRONIC BROKERS LIMITED 
8, BROADFIELDS AVENUE 

EDGWARE, MIDDLESEX. 

TEL. 01 -958 9842 

WESTREX COMPANY LIMITED 
have vacancies for the following skilled personnel: 

ELECTRONICS ENGINEER conversant with solid state audio amplifier 

and logic circuit design to co- ordinate development including construc- 

tion and testing of prototypes. 

TESTER /INSPECTORS for audio frequency type of work for Q.R. & C. 

Department. 

ELECTRO MECHANICAL TESTER /INSPECTORS of teleprinters 

and high speed tape punches for Q.R. & C. Department. We also require 

apnlications of same calibre for field maintenance and installation work; 

vacancies exist in many major towns. 

Please apply in writing stating the vacancy which interests you, giving full 

details of experience and career to date, to : 

Secretary, Westrex Co., Ltd., 

152 Coles Green Road, 
London, N.W.Z. 

TAPE RECORDING ETC. 
SAVE on cost of Hi -Fi. See Audio Supply notice 

(advert No. 1943 Services Offered column). 11944 

TAPE to disc transfer. using latest' feedback disc 
cutters: EPs from 21,-; s.a.e. leaflet. -Deroy 

H orb Bank. Hawk St.. Carnforth, Lanes. 170 
TAPE Disc 'Tape transfer editing, duplicating. if 

quality and durability matter (especially with LPs 
from your previous tapes). consult Britain's oldest 
transfer service. Fund raising records published for 
schools musical societies (tax free) . -Sound News Pro- 
ductions. 10. Clifford St.. London. W.I. Reg. 2745. 

119.15 

Television 

We are expanding our activities in the field of 
television -by -wire, and need an experienced 
development engineer who can undertake important 
work on both immediate and long -term protects, 
involving both transmitting and receiving systems 
and equipment. 

Good Laboratory experience and proven ability 
are the main requirements for the appointment, 
which offers very good security and opportunities 
for promotion to an engineer of the right calibre. 
All enquiries will be treated in strict confidence, 
and should be addressed to 

The General Manager, British Relay (Elec- 
tronics) Ltd., 

1 -7 Croft Street, Deptford, London, S.E.R. 

THE MOTOR INDUSTRY 
RESEARCH ASSOCIATION 

Electronic Instrument Engineer 

An immediate vacancy exists for an experi- 
enced engineer capable of leading a small team 
engaged on the maintenance, calibration and 
installation of a wide range of electronic 
equipment. 

In addition to having experience in the 
maintenance of normal test equipment (e.g., 
oscilloscopes, signal generators, etc.), the 
successful candidate will be expected rapidly to 
familiarise himself with the maintenance of 
analogue computers, multi -channel F.M. tape - 
recorders, gas analysis equipment, radio tele- 
phone and doppler radar equipment, and a wide 
range of specialised apparatus constructed in the 
Association's Laboratories. 

This is a new post which calls for a man with 
both practical and organising ability. Salary 
will be commensurate with experience and 
qualifications. 

Electronic Maintenance Technicians 
Vacancies also exist for technicians familiar 

with practical maintenance work on complex 
electronic apparatus, particularly analogue 
computers and their peripheral apparatus. 

Appointments will be made within the grades 
Technician II -IV at wages ranging from 
£16 10s. to £22 10s. per week. 

Applications in writing to the Secretary, 
Motor Industry Research Association, Lindley, 
Near Nuneaton, Warwickshire. 
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20 Prnyv. Rd., Earls Court, London, S. W.5 Tel :01 -373 8721 

This Private School provides full & part day training in the 
following professional subjects 

RADIO & TELEVISION SERVICING 
RADAR THEORY & MAINTENANCE 
RADIO TELEGRAPHY 

SERVICE & REPAIRS 

REPAIRS 
--o . service department eQuiPPr 

With fi., :. ist equipment including a won 
and limier meter anti multiplex aetCrt.° signal generator 
is able to repair Hi Fi and IaPr recording equIPMciI 
LO manufacturers' standard.-- -Telesonic. Ltd.. 92. Tor - 

tenham Cour Rd.. London. W.I. 01 -536 8177. :21 

B.C.2. TV. RADIO. TAPE REC. SERVICE SPARES B 
U.H.F 625, mortify your set to B.B.C.2, 1955 to 

1963 model iCV.red, manufacturers complete kits and 
tuners. send for fire list. Ferguson 625 IF amp chassis 
39 6 or less valves 19 6). circuit and instr. 3 6. p p 
4 6. Philp. complete 625 conversion kit including 
circuit '70' -. p.p 6. -. GEC Sobell sound and vision. 
dual 405 625 IF amp and output chassis 42 6. pip 4'6 
New UHF tuners Including valves 29 6. or Philips 
transistorised p p 4 6. Fireball Tuners. new. 
tested. exclusive offer of special manufacturers' types 
suitable for KB, Ultra. Ferguson. HMV. etc.. 75 -. new I 

turret tuners. Brayhead 3001 3 58 6: Cyldon c l 19 6: 
Brayhead 10. 16, 35\Ic s 19 6: KB 16. 38Mc s 10 
Ekco 16Mc's 101 -, post 4 6. many others available. 
TV Signal Boosters. transistorised. Pye Labgear BI B3 
and u.h.t. battery 75. -, u.h.t. mains 97 6. u.h.f. mast- 
head 105 / -, post free: L.O.P.T.s, scan coils. framed 
output transi. mains droners. etc. , for all popular 
makes CRTS. 14, 17. 19in from C4 3 [callers only). 
Tape recorder belts. heads, motors. etc Salvaged 
components, large selection transformers. scan coils. 
turrets. etc. Enquiries invited, c.o.d. despatch avail- 
able. -Manor Supplies. 64 Golders Manor Dr.. London. 
N.W.11: callers 58913, High Rd.. N. Finchlev. N.12 
(near Grs ,v)tìe Rd.). Hit. 911E td,. t. SPr. 4032 
(evg). 160 

BOROUGH POLYTECHNIC 
Borough Road, London, S.E.I. 

The Borough Polytechnic, situated in 
Southwark, has been nominated as one of the 
colleges in London that will be designated a 
" Polytechnic" under the terms of the 1966 
White Paper. Large building extensions, now 
well advanced, will completely rehouse the 
Department of Electrical and Electronic 
Engineering. 

Applications are invited for the following 
posts: - 

A PRINCIPAL LECTURER 
and 

A SENIOR LECTURER 
in 

ELECTRONIC ENGINEERING 
Applicants should hold a good honours 
degree in Electrical Engineering or in Physics 
and should be corporate members of an 
appropriate professional institution. They 
should have had relevant industrial or research 
experience and preferably teaching experience. 

Whilst applications will be considered 
from candidates specialising in any branch of 
electronic engineering, it is particularly hoped 
to make one appointment in Radio Com- 
munications (Ref. E.11) and the other in 
Digital Systems (Ref. E.12). 

Candidates with superior qualifications and 
experience will be considered for the Principal 
Lectureship, which is a post of considerable 
responsibility, both academically and ad- 
ministratively. 

Present Salary Scale.; (currently under 
review are: - 

Principal Lecturer: £2,450 p.a. to £2,670 
p.a. 

Senior Lecturer: £2,210 p.a. to £2,450 p.a. 
It is hoped that the persons appointed to 

these posts will engage in research work, for 
which opportunities and facilities can be made 
available. 

Further particulars and application forms 
may he obtained from the Clerk to the Govern- 
ing Body. with whom applications should be 
returned as soon as possible. 

ARE YOU AN ENGINEER - 
OR HOPING TO BE ONE? 

A missile systems expert is just one of the 
things you could become in today's Royal 
Navy. 

Are you a professional engineer with a 
degree or Dip. Tech.? You can enter the 
Navy as an acting Sub -Lieutenant. If you 
don't have a degree but have been accepted 
for a university place, we'll give you an 
allowance of about £770 p.a. while you 
study -and naval training too. If you have 
"A" levels in pure and applied maths and 
physics but no university place, we'll give 
you a full engineering training and every 
chance of getting a degree. 

Your naval training -like that of all our 
officers -would begin at our college in 
Dartmouth, Devon. You learn to take 
responsibility both for your men and for 
complex equipment. The ships and air- 
craft of today -and tomorrow -call for 
top engineers. We make sure they get 
them. As an Engineer Officer you will be 
encouraged to keep abreast of the latest 
developments, and will be given every 
opportunity for postgraduate studies. You 
could also have direct responsibility for 
equipment design. 

You'll see the world. Your ship might go 
anywhere, in NATO trials, or in operations 
such as bringing relief to a hurricane -hit 
area. You'll have a high professional 
status and the salary to match. For the 
right man, the way to the top lies clear 
ahead -ability and intelligence are the 
qualifications for promotion. 
For all details write to: Capt. J. H. 1. 
Eberle RN, Officer Entry Section (WW F 
Old Admiralty Building, London, S.W.1. 

MISCELLANEOUS 
} iIÍ ! 41.\\tll'l'. ". '.i . Cllaaxlti, ralA. 
lv , c , 

sln ih:uuc capacity ataLlabb 
nn ll uullu,g and capstan 518k up to ti,, bat'. 

PHILPOI "I "S METALWORKS. Ltd.. Chapman St 
Loughbor:atgh 117 

ARTICLES FOR SALE 
GOOD second -hand Ferrogralhs °P-en aVailablr.- 

Reg. 2745 1 London I . 11942 

VACUUM pumps. gauges. etc. recorders. general sci- 
euane and laboratory equipment. catalogue - -V. N. 

Permit ,\ Co.. Ltd.. 01 -654 6470. 169 I 

HEATHKIT TV ready Generato- H P.W.- 
Calibrated ready for use: C4).- Box W.W. 

1924. Wimlss World. 

DARLINGTON DISTRICT 
HOSPITAL MANAGEMENT 

COMMITTEE 
Senior Electronics Technician 

buties are in Darlington (base Hospital 
South West Durham and adjacent Groups of 
Hospitals. 

Ownership of a car will be an advantage. 
Wide experience in the electronic field including 
telecommunications, radio frequency trans- 
mission and reception, audio frequency systems, 
domestic and public entertainment, pulse 
generation, automatic control systems, and 
electro- medical apparatus. 
Hospital experience an advantage. 

Responsibility to the Group Engineer, 
Darlington District H.M.C. for a system of 
routine maintenance, covering a wide variety of 
electronic equipment. 

Qualifications should preferably include the 
H.N.C. (Electronics or Light Current Electrical 
Engineering), or City & Guilds Telecommuni- 
cations Engineering Certificate, or of similar 
academic level. 

National Health Service Conditions of Service, 
with car allowance as appropriate. 

Salary £980 - £1,300 p.a. 
Apply, giving age, education, experience. 

qualifications and present salary, with three 
referees to Group Secretary, Darlington District 
H.M.C., Darlington Memorial Hospital, 
Darlington, to arrive by 17th Januay, 1968 

PHILIPS ELECTRICAL LIMITED 
(Medical Apparatus Division) 

HEARING AIDS 
A vacancy has arisen in the Hearing Aid Service 
Department for a Supervisor Technician. The 
person appointed, who must be an experienced 
technician will be responsible for the day -to -day 
administration of the department, the control of 
a small staff and able to deal with callers on 
Hearing Aid Service queries. Hours 8.45 a.m. 
to 5 p.m. Monday to Friday. 
Applications should he addressed to 

The Personnel Officer, 
Philips Electrical Limited, 
45, Nightingale Lane, 
Balham, S.W.12. 
KEL.vin 7766. 

NATIONAL INSTITUTE OF 
AGRICULTURAL ENGINEERING 

ASSISTANT 
EXPERIMENTAL OFFICER 

required for interesting work in attractive 
conditions, situated in 280 acres of parkland 
40 miles north of London. The work on the 
measurement and control of the environment in 
glasshouses will involve measurements of light, 
temperature and carbon dioxide concentration. 
Experience of modern methods of control 
desirable. 
Qualifications : Pass Degree or H.N.C. if 
22 years and over. G.C.E. in 5 subjects with 
two mathematic or scientific subjects at " A " 
level if under 22 years of age. 
Salary: Starting at £568 p.a. at age 18 up to 
£1,017 p.a. at age 26 or over, rising to £1,243 p.a. 

Prospects: Excellent prospects of promotion to 
Experimental Officer on a scale of £1,365 p.a. 
rising to £1,734 p.a. 

Ref.: 67 ECD 21 

FIVE DAY WEEK SUPERANNUATION 
CANTEEN 

Application forma from: The Secretary, 
N.I.A.E., Wrest Park, Silsoe, Bedford. 
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Government of ZAM i:IIeil 
REQUIRES 

RADIO 
SPECIALISTS 

on contract for one tour of 36 month; in the IV,.t m.t.ui,e 
Salary according to experience in scale rising from £04, to 

1(,1855 gross per annum. A supplement of not less than L200 
per annum is also payable direct to an officer's honte bank 

account. Gratuity ego% of total salary drawn. Both gratuity anal 

supplement are normally TAX FREE. Liberal leave on full 
salary or terminal payment in lieu. Free passages. Quarters at 

low rental. Children's education allowances. Outfit and plain 

clothes allowances. Contributory pension sthense available in 
certain circumstances. 

Candidates. who will serve in the rank of Inspector of Police, 

must have completed an approved apprenticeship of its years 

or Ir t ., lei a i, r I u .0 u. Cc: ti6cate or equivalent qualification 
and have had at least six years post -qualification esperiavice in 
the installation and maintenance of modern low and medium 
power H.F. equipment. S.S.B. and I.S.B. equipment, and of 
V.H.F. equipment, including multiplex links. Knowledge of 
Maintenance of teleprinters, diesel and petrol generators 
preferred. Duties include travel by road and air and training 
Zambian officers for City and Guilds. 

Apply to CROWN AGENTS, M. Dept., 4 Millbank, 
London, S.W.t., for application form and further 
particulars, stating name, age, brief details of qualifi- 
cations and experience and quoting reference M3D, 6x27¢ 

`.' `yy`Y W1L111vY11111Y: : 

PHILIPS ELECTRICAL LTD. 

(Medical Apparatus Division) 

45, Nightingale Lane, Balham, S.W.12 

HEARING AID DEPT. 
Technician required for the service and 
repair of Hearing Aids. Previous ex- 
perience in this field desirable. Hours 
8.45 to 5 p.m. 5 -day week. Pension 
Scheme. Apply to Personnel Officer at 
the above address or telephone KELvin 
7766 for an appointment. 

CE 
C 

CELTIC ELECTRONICS 

CHRISTCHURCH, 
BRIDGE STREET, 

CHRISTCHURCH, HAMPSHIRE 

We are Suppliers of 
TUNING FORK BASED, FILTERS, TONE 
GENERATORS, ENCODERS, DECODERS 
and SINGLE ELEMENTS In the range 200 
c/s - 4000 c s. 

QUARTZ CRYSTAL UNITS FROM 0.4 
Mcls - 120 Mc s 

Enquiries For QUARTZ FILTER UNITS 
are Welcomed 

Technical 
Assistant 
A Technician is required to service and maintain advanced communications 
equipment and air traffic control displays. The equipment is situated in a trailer 
specially designed to give operational demonstrations to prospective users. 

Initial training on maintenance will be given. 

Recent experience in the RAF or on military electronic engineering would be an 

advantage. It will be necessary to undertake overseas visits and a clean driving 
licence is essential. 

Age group 25 to 35 years but older applicants may be considered. 

D A 
Lip 

Apply, quoting Ref. NAV 21, 
The Senior Personnel Officer, 
The Decca Navigator Co. Ltd., 
247 Burlington Road, 
New Malden, 
Surrey. 
Telephone 01 -942 7711 
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PHOTOELECTRIC KIT 
Build 12 EXCITING PHOTOELECTRIC 
DEVICES on a Printed Circuit Chassis 
CONTENTS: 2 P.C. Chassis Boards. Chemical Etching 
Manual, Infra -Red Sensitive Photocell, Latching 
Relay. 2 Transistors, Resis., Cond., Pot., Terminal 
Block Elegant Case. Screws. etc. In fact. everything 
you need to bu,ld a simple but efficient Photo -Switch/ 
Burglar A'.rm Counter, ecc, (Project No. I) which can 
be mu.'i.:ed for modulated light operation (Projects 
Nos. 2 and 31 

l 

.0 
r` 

Also Essential Data, Circuits and Plans for building 12 
PHOTOELECTRIC PROJECTS. (1) Simple Photo - 
Switch. (2) Modulated Light Alarm. (3) Long Range 
Stray -Light Alarm. (4) Relay -less Alarm. (5) Warbling 
Tone Alarm. (61 Closed -Loop Photoelectric Alarm. 
(7) Projector Lamp Stabiliser. (8) Electronic Projector 
Modulator (91 Mains Power Supply Unit. (10) 
Automatic Car Parking Lamp Controller. (I11 Super 
Sensitive Relay -less Modulated Light Alarm. (12) Car 
Automatic Headlamp Dipper. Basic Kit: 39/6. Post 
and Packing 2.6 (U.K.). 

OPTICAL KIT 
Everything needed (except plywood) for building I 

Folded -Beam Projector and I Photocell Receiver to 
suit PHOTOELECTRIC PROJECTS. CONTENTS: 
2 lenses, 2 mirrors, Infra -Red Filter. 2 45 deg. Blocks 
Projector Lamp Holder and Bracket. Plans, etc. Op- 
tical Kit: 19,6. Postage and Packing 1,6. 
Send a S.A.E. for full details, a brief description and 
Photographs of all 52 Radio, Electronic and Photoelectric 
Projects. Assembled. Dept. Y.E. I. 

EXPERIMENTAL ELECTRONIC ENG. 
333 York Rd., LONDON, S.W.11 

MODEL 
E `,OJ 140 -260V. 50W. Mullard Cardo- 

mattc Valve Tester complete with cards. little 
used: £45 o.l:.o - -Reply Bos W.W. 1939, Wirrla,s World. 
SILICON BC109C's N.P.N. transistor,. general put- 

Pose. very high gaill. especially low Molar. 4 I I 

ea.. p. A p. 9c.. c.w.o.. c.o.d. -32, Phi :beach Gdns 
S.W 5. 179 

UANTITIES of B:u'retler valves, C1,33, CY3I and 
CIC. tante. new and boxed: hat's for exchange 

new 6AQ5. EL-4. 6BR7 and ECCI: valu,,, or will 
buy' tor cash.- -Harrulgay Pholograpldc, 435, Green 
Limes, London. N 4. 01 -340 5241. [1910 

SOUTHER`: 
'n,: umenL . 12 channel oscillograph unit. 

needs ',fight attention. with recording camera. trol- 
ley mounted. no.tld suit technical college studying 
vibration i -bete. etc.: price £50. plus carriage. - 
J. Black, 44, G:ern Lane, Hendon. N.W.4. 11947 

MANCHESTER 
EDUCATION COMMITTEE. Tenders 

are inr:.e. :.,r :he purchase of second -hand audio- 
visual a!rLs enu:pment.- Further details and forma of 
tender from Sa:spilas Officer, Stores Department, New 
Crass. Manchi -u n: 4. returnable by December 22nd. 
1967. 11946 

ULTRASONIC 
implito -rs by British maker. 35 and 

70 watt morels 200.245v mains operation compo- 
nents Include: 2 -EL34 and 1 -ECCEI valves 2 BY100 
diodes, t mains transformer tapped 200 220 240 250 
230v. 0.85 amp. 1 mains transformer 220 240v -450v 
also O.P. trans. 6tt mains lead e w' Bulgin connector. 
Price lind. carriage U.K.) £3 /10 each. -J. Black. 
44, Oreen Lane, Hendon, N.W.4. 11917 

ENTHUSIASTS Have you considered 
a career in Technical Authorship? 
If 'you have sound experience in 
electronics or communications and 
ability to write clear concise English 
we would train applicants as Tech- 
nical Authors. The commencing 
salaries range from £1,300 to £1,700 
depending on experience with the 
prospects of high future rewards 
and earnings. 
Box No. 5039, c/o Wireless World 

PHILIPS ELECTRICAL LTD. 
(Medical Apparatus Division) 

45 Nightingale Lane, 
London, S.W.12 

have vacancies for 

X -RAY SERVICE ENGINEERS 
for I.ondon and Birmingham area. 

Suitable applicants of O.N.C. standard should 
have an electro- mechanical background with 
experience in electronics. A knowledge of 
closed circuit television would be an added 
advantage. 

Applications in writing to the Personnel 
Officer at the above address or telephone 
KELvin 7766. 

RADIO TECHNICIANS 
., ,.,mlel:,e. are reou7e.I f.,r 

s1Ih.'.,nl- nuts( I. 19 ..rmer and he familiar ail It the um of 
Te.t l .at. :uni have hwl pnwlieal Ralk,lk:lerlronic workshop 
experience. l'r. li'n'e.,. will he given to candidate+ who can 00w . o' level and t11'F. pa.... In English language. Maths andine 
phyvie....r le hi the I'll, and I:uad+ Tr lei at ions Tech 
Meal Inter/m..1M?,' Certificate or eyvi,aleut nrhnkal yiuliaa- 

l'a,' ac n.la.a to age. e.g. at Ili -gal. at 5.5 41046 (highest 
clay on rnirri riving on 1,1i1+ to at lit _ga2n. at 25- 51,076. 

l'n.vtart+ of promotion to gralr+ in salary mage g1,1:.9- 
a Thera are a few pinta carrying higher ,.stark.. 

ana,wl heave nllowanrr of :t week. a .lar, riving to 4 werk 2 
. I,a.. Normal Civil tlenice k'k lease ngulal k,. apply. 

\ptdkati..,, tone. asnilable Irmo:- 
Recruitment Officer 'RT., 
Government Communications Headquarters, 
Oakley, Priors Road. 
Cheltenham, Glos. 

ELECTRONIC 
ENGINEER (ARN 1) 

To design test units and establish test 
methods for the electrical parts of control 
and measuring equipment, and to assist in 
the running of the section which develops 
and constructs these test units. Applicants 
should have practical industrial experience 
of D.C. and low frequency apparatus 
and components. O.N.C. is desirable but 
not essential. Salary of £1,200 p.a. or more 
depending on experience and qualifications. 

ELECTRONIC 
TECHNICIAN (ARN 2) 

To assist in the design and construction of 
test units for our test rooms. He should be 
able to check and prove these units, keep 
accurate records including simple circuit 
diagrams and make electrical measurements 
precisely. Experience of similar work on 
D.C. and low frequency equi,5ment is re- 
quired. He will be expected to work with the 
minimum of supervision. Salary £20 p.w. 
or more depending on experience. 
In both instances apply to the 

Recruitment Officer 
RANK PULLIN CONTROLS 

GREAT WEST ROAD, 
BRENTFORD, MDDX. 
Tel : 01 -560 1212, Ext 240 

JANUARY, 1968 

TEST ENGINEERS 
Due to continued expansion vacancies 
exist for Test Engineers of all grades to 
work on a wide variety of both digital and 
analogue equipments from simple circuits 
to complete digital systems. 
If you are able to work to detailed speci- 
fications using standard measuring devices 
and can apply yourself logically and sys- 
tematically to the diagnosis of faults in 
modem electronic equipment, we can 
offer you a permanent position within a 
salary scale ranging from £17 per week to 
£1,400 per annum. 

Write or telephone: 
Mr. R. P. Naish, 
Gresham Lion Electronics Limited, 
Twickenham Road, 
HANWORTH, Middlesex. 

Telephone : 01- 894 -5511 OR 01- 894 -9748 
(Evenings) for an informal chat. 

FED UP WITH YOUR 
PRESENT JOB? 

We require a number of junior engineers with drive 
and initiative for: 

Circuit design -development and prototype 
construction. etc.; Electro- mechanical drafting - 
printed circuit /chassis layouts, etc.; Production 
line test and inspection engineers; Production 
line fault finders. 

Excellent prospects and full training given, day release 
considered. Salary up to LI.000 depending on experi- 
ence and qualifications. 
Send full details in writing of experience to date and 
p salary to: 
Solid State Controls Limited 
30/40 Dolling Road, London, W.6 

eI'ECHNICAI. ASSISTANT 

Applications are invited from young electrical 
or electronic engineers with a live mind to work 
In the Group patents department of Pye of Cam- 
bridge Ltd. 

The successful applicant will have a flair for 
describing technical equipment and be required to 
liaise between patent agents, inventors and legal 
advisers. 

An attractive salary taking into account age and 
experience will be offered. 

Please apply, giving full details of age, qualifica- 
tions and experience to: The Personnel Manager, 
Pye of Cambridge Ltd., St. Andrew's Road, Cam- 
bridge. 
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CROWN AGENTS 

ENGINEERS 

The Crown Agents' Engineering Depart- 
ments, which embrace all disciplines, 
carry out a wide range of activities on 
behalf of their Oversea Principals, including 
the design, purchase and inspection of 
diverse plant, structures, machinery and 
equipment, in addition to providing 
advisory and consultancy services. 

The Crown Agents is not a Department of 
the British Government; nor are its staff 
Civil Servants, although their salaries and 
conditions of service are based on those 
of the U.K. Civil Service. 

The following appointment is available: 

ASSISTANT ENGINEER 
(RADIO COMMUNICATION) 

Candidates should be Corporate or 
Associate Members of the Institution of 
Electrical Engineers or have equivalent 
qualifications. Applicants who are not so 
qualified but who have H.N.C. or equiva- 
lent may be considered as Technical 
Officers. 

They should have received training in 
Radio Communications Equipment in a 
reputable organization. A knowledge of 
Broadcasting and Television Equipment 
would be of advantage. 

Duties, mainly those of a Purchasing 
Officer, will include the preparation of 
specifications and tenders, evaluation of 
tenders and preparation of advice to 
Crown Agents' Principals in respect of this 
equipment and may involve spending brief 
periods overseas. 

Appointment will be on the following 
terms: 

1. If under 50 years of age, on probation 
for 2 years for admission to the 
permanent and pensionable estab- 
lishment. 

2. If over 50, to the unestablished and 
non -pensionable establishment, OR 

3. On contract for 3 -5 years, with a 

25 "i, addition to the salary scales 
given below. 

Preferred age -limits are 25 -35. 
Candidates must be prepared to serve 

overseas. 

SAT. ARIES (Inner London) 

Assistant Engineer £1,238 (age 25)- 
£ 1,864. 

Technical Officers: 
Grade I, £1,477- £1,812 
Grade II, £1,303- £1,477 
Grade III, £1,103- £1,303 

Retrospective adjustment on 1/1168, to: 
Assistant Engineer £1,317- £1,979 
Technical Officers: 

Grade I, £1,565- £1,927 
Grade II, £1,358- £1,565 

Grade 11I, £1,151- £1,358 

Please write for application form, 
quoting reference number M28 /OFFICE/ 
VI and title of post to: CROWN AGENTS, 
'M' DEPT., 4 MILLBANK, LONDON, 
S.W.1. Candidates must be resident in 
the U.K., or anticipate being so in the 
near future. 

WIRELESS WORLD I1 

EDITORS AND ENGINEERS 

RADIO HANDBOOK 
New, 17th Edition, by W. Orr, 84g -. P. & P. 416. 

PRACTICAL WIRELESS SERVICE MANU- 
AL. New ed. by Hellyer. 25/ -. P. & P. 1/3. 

COMPUTERS FOR THE AMATEUR CON- 
STRUCTOR, by Warring. 20 -. P. & P. 

PRACTICAL AERIAL HANDBOOK, by 
King. 35/ -. P. & P. 1/3. 

SURPLUS CONVERSION HANDBOOK. 
by C.Q. 28/ -. P. á P. 1/ , 
SIDEBAND HANDBOOK, by Stoner. pub 
by C.Q. 24/ -. P. & P. II -. 
V.H.F. FOR THE RADIO AMATEUR, by 

C.Q. 32/-. P. & P. I / , 
ELECTRONIQUES HOBBIES MANUAL 
by Standard Telephones. 10/E P. & P. II -. 

Q & A ON TRANSISTORS, by Brown 
2nd edition. 8/4. P. & P. 9d. 

Where possible 24 -hour service guaranteed 

UNIVERSAL BOOK CO. 
(Leicester Square Tube Station) 

WW-132 FOR FURTHER DETAILS 

M'OR Sale as new. Zenith Royal 3.000 -1 transistor 
transoceanic portable; £120. -Box W.W.. 1940, 

Wireless World. 

ABetter 
deal for cash customers. We do not provide 

interest tree credit but offer a generous discount 
of 15% for cash. Equipment despatched brand new in 
sealed cartons on receipt of remittance with order. 
Agents for all leading makes. Demonstrations, service. 
guidance. -Write or phone. Callers welcome. Open 
all day Saturday. Thursday half day. -Audio Services, 
Ltd., 82, East Barnet Rd., New Barnet, Herts. Tel. 
Barnet 6605. [20 

ARTICLES WANTED 

WANTED, 
all types of communications receivers 

and test equipment.- Details to R. T. do I. 
Electronics, Ltd.. Ashville Old Hall. Ashville Rd., Lon- 
don. E.11. Ley. 4986. 163 

NEW GRAM AND SOUND 
EQUIPMENT 

C.ASOOW.- Recorders bon. sold. exchanged: 
-Tcameras. etc.. exchanged recorders or vice - 

versa.- Victor Morris, 343. A St., Glasgow. C.2. 
[11 

EXCHANGES 

ERCHANGE: 
Rea,: . . tas a matched pair 

of Tannoy 15in tiers it would like to 
exchange for a pair of Tannoy 12111 d.c. units. -Box 
W.W. 1948. Wireless World." 

Quartz Crystal Units 

For 

ACCURACY 

RELIABILITY 

PRICE ECONOMY 
you can 
DEPEND 
on 
THE QUARTZ CRYSTAL CO. LTD. 

Write for 
illustrated 
Brochure & 
Price List 

Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 

WW -133 FOR FURTHER DETAILS 

EXCLUSIVE OFFER 
PERMANENT OR 

TRANSPORTABLE STEEL 
60 -FOOT AERIAL TOWERS 

As supplied to 
British and other Governments 

* Unique design * Scientific Construction 
hazing the following remarkable features. 

*Entirely need supporting. re- 
quiring no guys, stays. foun- 
dations. pickets or spikes or 
any attachment to the 
ground. 

*Fined with step ladder to the 
lop nod balcony with railings 
all round you can walk 
right round the top with both 
hands tree?. 

*12 feet square at base taper- 
ins to 8 feet quire at top 
they are quite wale when sub- 
ject to gale force winds and 
will accept 50 square. fret 
anperneial area on top at 
force of 80 m.p.h. They re- 

quire ground area of 20 trek 
square. 

*WW support up to 2 wnsol 
equipment on top, the whole 
tower can be completely 

lowered to the ground 
by 2 men in 20 

tales 
and raised 

in the same Gale 
*Can be completely 

erected sod dis- 
mantled by 3 men. 

*Breaks down for 
transport by 2 ton 

lorry into parts easily handled by 2 men. there are no 
small loose parts. no mots or bolts to get lost or damaged; 
W screws and adjustments an fully protected from rust 
and so designed to be tree from damage when trans- 
ported or left loose on the ground. 

*Foolproof -the Tower cannot be erected if not assembled 
correctly. No skilled labour is required and no special 
tools are incense?. 

*Can be raised and lowered, erected and dismantled and re- 
moved as many times u desired. 

*Everything necessary for the complete tower to be put 
into use and raised and lowered to provided; full draw- 
imps and Instructions. 

These line Towers were made in England by B.LC.C. and 
cost the Government £2,200 each. They are BRAND NEW 
and in maker's original packing. You can see one erected 
at our premise.. 

Cost £2,200 
Price Brand New 

£345 

140-page list of over 1,000 different items In Monti 
available -keep one by you. 

*Uniselectors 10 Bank 25 Was 
*7 Track Tape Readers 
*7 Track Tape Punches 
*61t. Enclosed Rack Cabinets 
*T -200 Panadaptors 450.470 Kr s. 
*A -1 Multi-core Cable Testers 2 Rv, 
*Narda 500 w. Ultrasonic Cleaner 
*Sliding Shelves rack mounting 
*Magnetic Recording Wire. 1 -hr. reel 
*SM Video Recording Tape. )in 
*Mucous S.O.B. Receivers ER -22 2 32 mc. 
*R.C.A. 420 Mc; s Yagi 5 el. Beams 
*Model 15 Teletype Page Printers 
*Model 14 Teletype Tape Readers 
*Model 14 Teletype Reperlorators ... 
*R.C.A. 25 watt Projector Loudspeakers. 

1 mile 
*Metro- Vickers Vacuum Pumps 230 v A.C. 
*Precision Rains Filter Units ... .... 
*E.M.I. Recording Bridges ... 
*Avo Geiger Counters . . 

*Phuco W.O. No. 43 Transmitters 350W ... 
*R.M.t. 3794 Waveform Monitors on trolleys 
*Motorola a v. Mobile Transmitters 30 40 Mc 
*Pen -type Funnel Dosemeters 
*Monitor Type 50 and Power Units 
*Marconi TF 1053 Noise Meters 
*ABA/ M -17 Spectrum Analysers IO 18000 

*ABIURM -33. 84. 35 Signal Generators 1000 
5000 Mels. 

Carriage eaba at cost on all above 

812 1 
825 
£30 
£40 
185 

£3 
£2 

£80 
1 

£9 1 
£25 
£25 

2 i 
£12 1 

£7 1 
£75 
£45 
£12 i 

7 
£45 1 

P.U. 

P.U. 

IWe have a large quantity of " bib and pieces " 
we cannot list -please send us your requirements- 
we can probably help -all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

WESTBOURNE 05051 

WW -134 FOR FURTHER DETAILS 
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OSMABET LTD. 
WE MAKE TRANSFORMERS AMONGST OTHER THINGS. 
AUTO TRANSFORMERS. ,,.I -+... ' ' .., . 
,1,6 . 1Ilv -t,r .1. t.tl , ' . fì. 
278: I00 .. 32,8: Lbl 3- e: _ 55 -. -,p ., , .., ,. 

Jm, ... 85 -: ... 120 -: no ,, 135 -: 1,-,., ., . 160 -. 
Lauo ,, £12: .,,eo .. £17; :,.-6 .,. £21: 4 n.a, v. £pb. 
MAINS ISOLATION TRANSFORMERS. Idm" t . 
I. I t: 

1 

x., ! ... ;0-: 2,.n ,,. 110 ;MO . 240-. 
MAINS TRANSFORMERS. Input 
J29, _ -,, ..4.1.,t.-6.3..Jx:,.,t.u.:,.,, : .. 110- T2 . o:_: e. ,,.4.. n-:t ,. 4 a. ,-I. u-a.,,.:: .. 80 -: T\l.:an,-,...,,. r.l.n.::..1.,.45-:TS9. 
:x16.6-:x,o Iv, :" s., r.3 v. 1 ,... 6.:S et.. u :..60-: 

7. 4.. 0.1:, ..50'-:TXv.2:W-w_:rir.09n,A.c. .I.aa. 
22 8- 'r v s1, _: u , .,:o Na., O.a c. 0.79 a., 0.3 s. 1.9 a. 15-- 
INSTRUMENT TRANSFORMERS. l'rim. 
tINT4. 'r:.66..1 ' 5-20-30-411-110 t'.; xi,i.,c 5.10-15- llr-2:,-'x.- 

u--IU. _o-o-_M..3na1-:m e..t.t'. 1 -t.27 8: .23. 37 8. 
(/MT:,. Tapp. .: - 40-10-00-MI-90F101-116 I.. ai.u,_ Ilc!r..:xl- 

,4/-110. 10.0a0, 211.6:+1. :a1.6.:a.. 46.6-46. 
:11.6.96 r. 1 . I :. 4D,. 
HEATER TRANSFORMERS. Prlm. 200--2:.0 , . A.c.: 1 

. .: . 

1-1 :. 0 8; ...3 . : ; A. 1' 5:- 0.2 t e. 0 a. 261-: 12 v. 1.:, a.115 -: 
226:12..6.93.7,0:24v.3a.50 ws.u.. 70-: ., 

, - , 110 -. .. - 1! :t. 1401-. 
- . tran4p,rttlen aadl eludie 4.54951. 

, ,. .. .. r.., v from :va Ir i eah. 
TRANSFORMERS WOUND TO YOUR SPECIFICATION 

POWER PACK. ' - ,:'Jn ,. :y.5',. I 161p,1 12 v 

BATTERY ELIMINATORS. ilqmt 250¡240 t..y.t'.. outwit I t 
I,. . 1 45 _: 1'1,3 19 m t. 17r8. le,.ntt -. ... 
BULK TAPE ERASER. are! Ixa,l de61:.g6eter, 20112:01 

LOUDSPEAKERS. .. .k. taluo. snake. full rawg arail:tlde, 
Lny IA 6 99 watt. :; r IS -hn1- 11t 

105 .188:.t'arriagea7li. 1.i-t- -.n... 
AUTOCHANGERS. +. ,r1, I'eartri,lge, 1.m1, 100 _; Ix.n 110-:: 130-: LRIt ,q,.r 0111u Ln!r, wlexnritg. 100- 

CONDENSERS. h 2.005/151 V. 556. WIN; Ir. 36: 
toot. 2., 28: 3 6: hop 4110.27., s. 3 6: I .0' 

5ISS, ,. 4 8: 
FLUORESCENT L2W VOLTAGE LIGHTING. twilit :. 12. 21 
L., I,, i., .,, lit Uw- .5/,.l 6.,r ,,. 

S.A.E. all enter - s p1e ... Hall Order Only. 

46. KEKL' WORTH ROAD, EDGWARE. MIDDX. 

1.5.5 . /61dy,.,ry 

PHOTO ELECTRIC CONTROL SYSTEM 

49.19.6 

I.M. WIRLiL.> 
MICROPHONE 

LI , t;.. 
u\L\ E6. I 5.0 

TRANSISTOR:SF'D FM 
TUNER 

rr, t1--- 11J,.D 

46.1 7.6 

FM MULTIPLEX SII 
ADAPTOR. lnn, 
5.5.5.. 4 tran -. 

;..,, 
;:;h w,l, f5.19.6 

BAR TAPE HEADS BRAU 
2 TRACK 39 6 

BSR TAPE HEADS 51A1.1 
4 TRACK 39 6 

REFLEX r' VI 
WATER Pe 

445.0 
MCI.fU;, . 32 - 

DURHAM SUPPLIES 
15E Durham Road, Bradford 8, Yorkshire 

WIRELESS WORLD JANUARY, 1968 

SIAM. OK FUSES li snip. 230 ,. U.(.. 440 e.. -1.C. 
16, a.15- per doz. 
HEADPHONES. Balanced armature. DLRS. Brand 
Nev.. 9 6 pr Moving coil type. with ear muffs for 

- excluding. 12 6 pr. Same titled with moving il 
mike. 17 6 p, Callum hand mike. 7 6 each. P. & P 

c 
P. 2'- 

each icons. No. 10 Assembly Headsets and Mic . 

moving cod 17 6 ea. P. & P. 2/6. 
TANNOY LOUDSPEAKERS. Re- entrant type. 
ideal for public address, enclosed in waterproof wooden 
case. complete with steel baffle designed to produce 
directional reproduction at 5 watts. 7.511. 27/6 each. 
Carr. 5 -. 

SMALL GEARED MOTORS. 12 -24 v. D.C.. re- 
versible with gears attached 15 -- ea. wills blower 
attachment. 12,6 ea -: with fan assembly, 12/6 ea. 
TRANSMITTER. BC 625. part of T /R. SCR522. 
For spares only. Chassis only. Complete with valves 
ercept 832s and Relay. 21/- ea. Carr. U.K. 4/ -. 
SIEMENS HIGH SPEED RELAYS. H%B type. 50 

50 ohms. 6 - a.: Type H69D. 500 500 ohms. 
6 - ea.: Type H96E, 1,700 1.700 ohms, 715 each. 
Carr. 1 -. 
r- TELE L" TYPE FIELD TELEPHONES. These 
telephones are fitted in strong steel case complete with 
Hand Gen. for calling each station. Supplied in new 
condition and tested. 70/- per pr. Carr. 7/6. 
POST OFFICE TYPE RELAYS. 3,000 sees- 2 c /o. 
2 m., slugged coil 140 ohms; 2 c.'o, slugged coil 500 
ohms. All at 6/- each. Carr. V-. 
3.000 Type. by Ericsson Telephones. 2 1,000/2 
I hr. 2 me. r'o plus 3 c os 12,16 ea., 2,00011 4 clovers 
10/- ea.; 5001'2 4 r /over,, 10/- ea. P. & P. 1/- ea. 
MORSE KEYS. No. 8 assembly complete with leads. 
terminals and cover, 6,6 each. Carr. 2,1 -. 
VIBRATORS. 6 v. 4 pin: 12 v. 4 pin; 12 v. 7 pin. 
Syn. All 6/- each. Carr. I -. 
ELECTRO MAGNETIC COUNTERS. Register 
up to 9999. coil res. 30011 5/- each. Carr. I.-. Ex- 
equipment. 
ELECTRIC PRIMING PUMPS. AMERICAN 
SURPLUS. 24 v. D.C. Overall size 7' 2, . :2'in. 
7 G.P.H. Brand New. 37 6 each. Carr. D -. 
P.O. TYPE DESK TELEPHONES. Type 16203, 
no bell or ringing dial. black only. Brand new. boxed, 
27'6. Carr. 2'6 each. 
P.O. TYPE TELEPHONE HAND GENERATORS. 
38 v. A.C. New 7,6. P. & P. I -. 
MODULATION TRANSFORMERS. 150 watts. 
suitable for pair 813s. driving 313,. Size bin. r Sin. 

31in. Brand new. hosed. Price 27/6. Carr. 4/6. 
MEGGER INSULATION TESTER 500 v.lwith Con- 
test range Isom 0.1 ohm to infinity. Bakelite case with 
hated gen. £9 ea. Carr. Y6, 2 ranges, ex- Hoover 
stock. 
CUT OUT. 12 v. or 24 v. operation. Heavy duty silver 
,ntacts (5c 849), 71 ea. Carr. 116. 

LIGHTWEIGHT HEADSET (part of "88" W. Set 
!'yuipt.) complete with Boom mio.. carbon made to 
highest Minis :r, Spec. Moving coil earpieces. Out 
price 35'- set. Carr. 3 -. Also Super Lightweight hand 
set. 17 6 en. Carr. 2/- 
200 AMP. 24 v. D.C. GENERATORS. Type P3. 
ex -Air Ministry. £9 /10'. ea. Carr. 1016. 
YURA MINIATURE RUSSIAN TRANSISTOR 
RADIOS. Med. wave, complete with rechargeable 
.,, re. batteries and 2 spare batteries and charger, 

.,thor ca -,. only 65 -. P. & P. 2' -. 
P.C.R. 12 V. VIBRATOR POWER PACKS. Brand 

w. 22 6 ea. P. & P. 5 -. 

CONDENSERS. Paper. Sprague .I .ttfd. 500 v., 5 - 
do,. I ndd. 1.500 v. 7/- doz. (incl. P. & P.). 
HEAVY DUTY TERMINALS. Ex- equip, Bk. 4 

terminals and wander plug. 1'6 p: 
IS - doe. pair.. l'. & P. 1/6 ea. doz. 
IIFT. WHIP AERIALS. 6 Section. Copptr,sed 
oIeel and painted. Dia. -lin. Complete with mould, d 
base 2 3!in. 12 6 complete. P. & P. 2/6. 
FATIGUE METERS. 24 v. D.C. Consisting of 6 
496D Relays. 500 5000. 6 , 30011 Electro Mac. 

,linters, etc. £3 10 - va. Carr. 4.16. 

AUTO TRANSFORMERS (AMERICAN). 31\ \. 
SJO fIO v. Hand regulator provides 7 taps. Size 1' I_',o. 
A. approx. ' cwt. £12 and 10'- carriage. 

S.A.E. all enquiries. 

r4d/zda 
1100 CHESTER ST .BIRKENHEAD,CHESHIREI 

Tel. BIRKENHEAD 6067 
Terms Cash with Order 

AMERICAN 
TEST & COMMUNICATIONS EQUIPMENT 
AN APN -9 Loran Receiver Indicators, suit- 

able for navigation or Scope 
conversion, price from £5. 
S.A.E. for details. 

AN ARC -33 Transceivers 225 399.9 Mc s. 
AN, VRC -19 F.M. Transceivers. 152 174 

Mc s. £10. 
AN'URC -4 & AN URC -11 " Handy -Talkies " 
AN ARN -6 & AN ARN -44 Compass Receivers 
AN TRC -8 U.H.F. Radio Relay Sets. 
AN'FPN -13 X band Radar Beacons. 
CU -168 FRR 2 32 Mc s Antenna Couplers. 
AN PSM -2A ` Megger " Insulation Testers 

500V 0 -1,000 Mc, s. 
AN URM -30 Test Set for AN URC -4s. 
AN PSM-6 Multimeters 1K -20 kfl PV. 
AN- URM -61 Signal Generator 1.8 4 Mc s. 
TS -47 Test Oscillator 40 500 Mc's. £25 
T- 216.OR XTL. Controlled Signal Generator 

225 399.9 Mc s. 
AN UPM-IIA X Band Range Calibrators. 
AN!USM -24A Measuring Oscilloscopes. 
TS-413C U Signal Generators 75 Kc -Hi 

M. s. 
TS -297 UB Multimeters. £5 10 -. 
TS -497 UR Signal Generator 2;400 111... 
TS -147A UP Radar Test Sets. 
TS -9I7A CG (Stelma TDA -2) Telegraph Dis- 

tortion Analysers. 
ME- 22 /PCM Decibel Meters- 45/+25 DBM 
Tektronix 541, 543 & 545 spare Tubes Type 

5BHP2A. Price £14. 

NEW GENERAL CATALOGUE * AN1031- 
SUTTON ELECTRONICS 

Salthouse, Nr. Holt, Norfolk. Cloy 286 

ALL GOODS GUARANTEED 
CONVERTOR BATTERY CHARGER. Input 
12 v. O.C.. output 240 v. 50 c s. 170 watts max. 
Input 240 v, 50 c's., output 12 v. 5 amp. D.C. Fully 
fused with indicator lamps. Size 94 x 10 x 41in. 
Weight 19 lb. An extremely compact unit that will 
;we many years reliable service, supplied with plug 
and leads. Only £410 -. P. & P. 151 -. 
DEKATRON SCALER TIMERS. Various models 
from L6 to LI2. Also a- slable Ratemeters from 114. 
write for details. 

TRANSISTORS -Not remakes. 
ACY 19 Mul..... 4/- ea. 25301 Tex. .... 4/- ea. 
BCZ II Mal..... 4/6 ea. 25701 Tex. .... 4!- ea. 
GET885 Mu,1. . , 4/- ea. 25702 Tex. .... 4/6 ea. 
2N 1305 Rca. .. 4/6 ea. V30/201P New.. 4/6 ea. 
MA393 3/6 ea. V60 /IOP. New., 4 / -ea. 
25018 Tex. 7/- ea. 

VALVES 
6AKS 3 - ea. DL92194 3 / -sa. 
6SN7 2 6 ea. 12SN7 836 2/- ea. 
12AT7 2 - ea. 6CH6 3/6 ea. 
EI8OF 8 6 ea. 6BR7 6/- ea. 
2D2I 3 6 ca. 
COUNTER TUBES GCI OB. 12/6 ea- Trigger 
tubes CV2224 GI 37IK IS'- ea. GTE 175M 8/- ea. 
BROOKS CRYSTALS. S00kc's:2, 5, 10 me /s., I0 / -ea. 

RELAYS 
American miniature gold contacts, 4 pole to 48 v. 
Brand new boxed 6;6 ea. 
Carpenters type SIAI /50. Brand new boxed 8/- ea. 
3000 Series 5 k. ohms, 2 pole make, HD contacts 356 ea. 
Siemens sealed HS, 48 v., spco type H96E, 3 - ea. 
American miniature 4.pole co 12;24 v. 200 ohms, 
sealed 5 6 ea. 
FRACTIONAL H.P. MOTORS. 240 v. 50 c s. 

Brand new. Ideal models, fans, etc. 86 ea. 
TRANSFORMERS. All 200'250 inputs, tapped 
0- 6- 12 -18, 3 amp. IS - ea. 7 amp. 30/- ea. 
H.T. TRANSFORMERS, e.g., 450 -0.450, 250 mA. 
3 x 6.3 -3 amp. 1 x 5 v. 2 amp. Potted Parmekof 
Gardiners. as new 50/- ea. Write stating requirements. 
NEW DIODES. Mullard genuine OA81, 1/6 ea. 
CV448 425, I I- ea. 
METROSILS. Ideal pulse suppression 21- ea. 
EHT CONDENSERS. 7.5 kv. working, with clips. 
0.1 mfd. 5 6 ea 0.25 mfd. 8/6 ea. 
Cash with order Post paid over 10; -. 

CHILTMEAD LTD., 
22 Sun Street, Reading, Berks. 
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SWANCO PRODUCTS LTD. 
G3NAP AMATEUR RADIO SPECIALISTS G9PQQ 

NEW EQUIPMENT 
£ s. d. 

Sommerkamp F- Serre. Equipment 
FE -100B double conversion superheterodyne with 

, y.tal-contrnlled first miner, 80-10 metres 112 0 0 
FL- 2008888 /AM /CW transmitter. 240 watts PEP 

nnoplete 
with built,h, power supply and antenna 

bns 

FL -1000 linear amplifier, WO watts PEP 
Sommerkamp FT -160 transceiver, MO -10 metres 

Swan Line Equipment: 
Swan 600 lilt transceiver 238 0 0 
Swan 230-IC power 'apply /speaker 45 0 0 
Swan 410 V.E.O. and adapter 57 0 0 

Hatllcntlere Equipment: 
SE -146 Silt nceiver, 00 -10 mama 125 0 0 
HT -146 666 traruemitter, 60 -10 metre. 175 0 0 
SR -2000 Hurrkn,, tranueiver 495 0 0 
P -2000 Ie,wer supply 195 0 0 
HA -1 eleetronie k,-r -r 39 0 0 

130 0 0 
90 0 0 

190 0 0 

Eddystone Radio Ltd.: 
Eddystone EAU. Amateur bande receiver, 

Eddystone 940, Commmdcatlona receiver 
Eddystone 8400 receiver 
Eddystone EBBS receiver 
Eddystone ECIO re, -eisee 

Tito Communications Receivers: 
Trio JR -80. 14 tuto-s amateur comuunkalione 

rieew cr. :Na kepi. 30 mein., plus 14.2-148 me /e. 
Trio 9R-59. 55 tuWcmmllumkatbus receiver 
Trio BR -59DE. 8 tube receiver 
Trio JR- 500SE. Crystal controlled double ouperhet 

Lafayette Receivers: 
HA -500. Amateur hands receiver 
HA -700. Conumumkatin,, receiver 
HA -350. Amateur bands receiver 

K.W. Electronics Ltd.: 
K.W.201. Amateur bands eoinmunications re 

r 10,0 tom. 105 0 0 
N.H. Vespa," Mk. II with P.14 L' 128 0 0 
K.W.2000A and P.B.U. 220 0 0 

Pull ronge of H,W. Equipment now in stock. 

Full range of Drake Equipment available. 

Full range of Heathkit Equipment available. 

185 0 0 
133 0 0 

8800 

0 
3 

53 0 0 

81 19 8 
34 13 0 
38 15 0 
81 19 0 

44 
18 0 

78 15 0 

Swanco CSE Equipment: 
Swanco CSE SAIO ' -did state transmitter 
Swanco CSE SAE ..lad state receiver 
Swanco CSE. Type 11 A.T.M.A. mobile/tilted' 

I,..rt able amema 
Swanco,CSE microphone. type MM2 
Ralson. Mobile autenra, new all weather all bands 

.v.tem 
I:.Ìra eons (when loon than one land requlrn) 

Echellord Communications 4 metre Equipment: 
Echellord 8114 transmitter 
Echellord M1 /4 Irauwndt ter unaiun or mobile) 
Echellord C1;4 von,,rter 

Coder Radio Company 

£ s. 
CR.70A receiver 19 10 
PR.30 5 10 
PR.30X 7 4 
R.Q.10 6 15 
R.Q.10X 8 8 
CC.40 8 10 
CRASH 9 10 

Partridge Electronics 
£ e- 

.loystkk et,l. .. 4 15 
Aoyetkk de -lune 5 18 
Type 3 tuner .. 2 15 
Type 3A tuner 3 12 
Type 4 tuner .. 4 4 
Type 4KF tuner 8 8 

43 7 0 
44 0 0 

9 15 0 
2 17 11 

8 17 8 
3 17 8 

30 0 0 
40 0 0 
10 10 0 

d. £ e. d. 

11 7 
O An 18 18 10 
O 2b51 odt PMU 8 0 
O 19 /11S l'MtJ 11 5 
O 191RC 2 7 
O 128 15 10 
O Mini -Clipper 119 

Shure Microphones 
d. £ s. d. 

Shure 201 4 10 0 
Shure 202 5 0 0 
Shure 444 ... 10 12 8 
Shure 401.í 5 10 0 
Shure 272MK 4 2 6 

SECOND -HAND EQUIPME1T 
Many Items In stock hueluding; LO -900, K.W. "Viceroy," K.W. 
" l'aaguani," tirions 212, LO -b0, AR88D's. AR88LF's, RA -1. 
Mohican, 11- 44MKIIs, Heathkit Two-er, EC -1o, etc. Your 
, uqurkm please. 

Pull H.P. lacilltIet (credit sale on euull iteuus). 

Pull Santa facilities- receivers realigned. transmitter serviced 
etc. 

New Ill uo, is- I CcmJ,,: ",', 7'6 I,.,.I paid. 

SWANCO PRODUCTS LTD. 
Dept. W.I. 247 Humber Avenue 

COVENTRY 
Telephone : 

Coventry 22714 Hours: Mon. -Sat. 9a.m. -6p.m. 

WIRELESS WORLD 

ADJUSTABLE HOLE r 

& WASHER 
The right 
tool for tre- 
panning 
holes I " -12+" 
in diameter 
In our range of 17 

Models 

CUTTERS 
Adjustable 

hole and 
washer 

cutters 18 

Tungsten 
High Speed 

Tool bits 

Write for illustrated brochure of our full ran,zr 
with straight or Morse taper 1 -4 or Bitstock shank 

AH models available from stock 

AKURATE ENGINEERING CO. LTD. 
Cross Lane, Hornsey, London, N.8 

TEL. FITZROY 2670 
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VALVES 

VALVE cartons by return at keen price..; send 1 - 

for all samples and list. -J. & A. Bo /makers. 75a. 
Godwin St., Bradford, 1 II I 

VALVES WANTED 
WE buy titis t ranaul ors .11ii , 1, an slew umt- 

POrlents. large or small quunt'ties. all dotal: >. 

uuotation by return. -Walton's Wireless Stores, 55 
Worcester St., Wolverhampton. 

CAPACITY AVAILABLE 

AIRTRONICS, 
Ltd.. for coil winding. assembly and 

wiring of electronic equipment, transistorised sttb- 
bolt sheet metal work. -3a. Walerand Rd.. London 
1.1 . E.13. Tel. 01 -852 1706. 
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MINIATURE KEY SWITCHES. (P.O. Lever Type 1000). 

centre off. 2 clo each way. 7/6 ea. 

4E- SETTABLE HIGH SPEED COUNTER (3 I x }in. 

3 digit. 12/24/48 v. (state which). 32/6 ea. P.P. 2/6. 

+H SPEED MAGNETIC COUNTERS (4 I I my 4 digit. 

Say. 24/48v. (state which), 616 ea., P.P. 

ITRON OSCILLOSCOPES. CD711S. £50 carr. 70/ -; 

X43 E50, carr. 70/ -; QD910 £75, carr. LS. MI 

in; to first class condition. Complete with 

R.F. Als. 
COPPEfiTERS Sin. Rnd. 0/6 amp. 101- ea. P.P. 216. 

,_in.)MINATE PRINTED CIRCUIT BOARD (8; 51 

sheet, 5 for 10 -. 

TRANSFORMERS 
MAINS TRANSFORMERS 

IVA TO 21 KVA 
AUTO TRANSFORMERS 

20 watts to 5,000 watts 
Trade and Professional Enquiries Only 

OLYMPIC TRANSFORMERS LTD 
224 HORNSEY ROAD 

LONDON, N.7 
NOR 2914 

JJ JUNIOR DECADE 
BOXES 
FROM STOCK 

W.T. 

BRITISH 

MANUFACTURE 

WITH 12 MONTHS GUARANTEE 

RESISTANCE BOXES ACCURACY - 0.4% 

MODEL 
J1 5 Decade 0 to 1,111,100 ohms 
J2 5 Decade 0 to 111,110 ohms 
J3 4 Decade 0 to 111,100 ohms 
J4 4 Decade 0 to 11,110 ohms 
J5 3 Decade 0 to 11,100 ohms 
J6 3 Decade 0 to 1,110 ohms 
CAPACITANCE BOXES ACCURACY 
MODEL 
JC1 100 pf to 0.111 of 
JC2 30 to 10,140pf 

£13 12 0 
£13 8 0 
£10 8 0 
£10 4 0 

£7 12 0 
£7 8 0 

I 500 V. DC Wks. 

£10 8 0 
£11 4 0 

J. J. LLOYD INSTRUMENTS LTD., Brook Ave., Warsash, 
Southampton 

WW -136 FOR FURTHER DETAILS 

100 CaDaclULK COMPONENT OFFERS 

250 Resistor (latest types) SOpF to .5t' F. 

250 Resistors and } watt. 
150 Hi -Stab R2nd I watt. 
25 Vitreous ViPor$. }, } and 1 watt. 

12 Precision Ri Resistors, 5 %. 

standards ind 

included). =ors 

u° 

.1% (several standards 

12 Precision Capa, rs 1 and 2% (several 

12 Electrolytics (mirid)re and standard sizes). 
ANY ITEM 10,' -, N 

VENNER LIGHTWEIGHT ACCLULATORS 11 oz. I) 
14 }in.) 2 e. 1.5 12:6 

Y 

s 

5 ITEMS E2 

S.T.C. Sealed relays stocked. 

(wick electrolyte and 
charging inst.). 

CARPENTER POLARISED RELAY lw turns at 400051 
IS /- (with base). ALL Types ¡ G.E.C.ISIEMENS/ 

MAINS RELAY (240 v. A.C.) 12 H.L make contacts, 
20/- ea., P.P. 2/6. 

REED RELAYS (2 Herkons) S.T.C. 2426- A2 -15, 2 make. 
10 -15 volt coil, 15 /- ea. 

"3000" TYPE RELAYS (Ex. New Equip) 10 for 25!- 
(our choice). pip. 5/ -. 

RESOLVED COMPONENT INDICATOR (Solartron 1p253 -2A 
Condition new, 135 (with manual), carr. 5íJ -. 

TELEPHONE HANDSET (Type 706) 17/6 ea., P.P. 2b, 
ZENER DIODES 3 to 50 volt. 5 %. 1.5 watt, 3/k; 10 

watt, 5 6 ea. 
BLOWER:EXTRACTOR FANS (By PAPST Motors) 46 

4} tin. cast moulding. 450 C.F.M. Engineered to 
very fine limits. 50/- ea., P.P. 2;6. 

THYRISTOR LAMP DIMMER /SPEED CONTROL KITS. 
2P0P. 

2,,6. 
0 watt kit, 27/6, P.P. 2/6; 500 watt kit, 37/6, 

SILICON CONTROLLED RECTIFIERS (Thyristors) BTY87 
(IOOr) 100 p.i.v. 12 amp., 15 /- ea.; TBY9I (ISOr) 
150 p.i.v. 16 amp., 20 -; CRS25 /10 100 p.i.v. 25 amp., 
30 -; CR525140 400 p.i.v. 25 amp.. 60' -; CRS120 
200 p.i.v. I amp., 5/6; CRSI;40 400 p.i.v. I amp., 
7/6; CRS3,40 400 p.i.v. 3 amp., IO /- ea. 

SILICON DIODES RS220a( 24 ea., LI doz.; RS240 3/- ea.. 
30'- doz.: RS280 4/- ea., 40/- doz.: IS103 /BY100 
4/- ea., 44'- doz.; RAS310af (avalanche) 6/- ea.. 
60/- doz.: 15413 5/- ea., 50/- doz.; RS610, 10/- ca. 
RS640 20;- ea., RS8I2 40/. ea.: R5845 60/- ea. 

PRODUCTION BATCH COUNTER (BURNDEPT) 6E403. 
Condition: New LIS ea.. P.P. 20 -. 

OSCILLOSCOPES Cossor 1035, £17:10 -; 1049, L20; 
Solartron D300, L20, P.P. any unit C2.10/-. 

E.M.I. MINIATURE RELAYS (24v. I c of } } Fn. 
Wt. } oz. 7,6 ea. 

TELEPHONE DESK SETS (type 706), Brand new, 95/ -., 
P.P. Si -. 

SILICON BRIDGE UNITS. GEX54I 80 p.i.v. 10a., 37/6; 
EIIBD -RC 100 p.i.v. 10a., 37/6; GA31 -A (Germ). 
200 p.i.v., 2a., 20/-. 

SORENSON VOLTAGE REGULATORS. Type LT- 1000 -2S. 
L25 ea. 

P.C. CONNECTORS (13 way in- line), 4/6 pair. 
LARGE CAPACITY ELECTROLYTICS. 2,000 ,F. I50v.; 

4,000 OF. 90v. 7/6 ea. 6,300 pF. 63v.; 10,000 pF 30v.; 
16,000 pF ISv.; 25,000 of 15v. 10 /- ea. All 4} tin. 
screw terminals. P.P. I/- ea. 

SPEAKER BARGAINS. E.M.I. 13 Bin. with double 
Tweeters 15 ohm, 65/-, P.P. 5' -. As above less 
tweeters 3 or 15 ohm, 45/- ea., P.P. 5/ -. 

FANE I2in. 20 watt (Dual Cone), 95/, P.P. 5/ -. 
PHASE SENSITIVE VOLTMETERS ( Solartron UP250/253) 

E65. 
TRANSFORMERS L.T. 50v. at 5 amp. 19- 0 -19v. } amp. 

25' -, P.P. 5-. 
TRANSFORMERS H.T. 625- 0 -625v. at 110 m,a., 6.3v. at 

24. 6.3v. at 3a. c.t. Parmeko Neptune series. 35, -. 
P.P. 5/ , 

ELECTRIC SLOTMETERS (1 / -) 25 amp. L.R. 240v. A.C., 
85!- ea., P.P. 5 / -. 

QUARTERLY ELECTRIC CHECK METERS. 40 amp. 240v. 
A.C., 20/- ea., P.P. 5 / -. 

TRANSISTOR POWER SUPPLY. 2 12v. at 250 m.a. 
240e. 50 c s. input, 25/- ea., P.P. 5/- (made by E.M.I.). 

STEP -DOWN TRANSFORMERS. PRI. 200/250v. Sec. I. 
I15v. at 1.25 amps.; Sec. 2. 25v. at 5 amp., 251- ea.. 
P.P. 5/ , 

PATTRICK & KINNIE 
8I PARK LANE, HORNCHURCH, ESSEX 

Tel ROMFORD 44473. 
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MC7I5p 
M C724P 
M C725 P 

MC789P 
MC792P 
MC799P 
MC788p 
M C723 p 
MC790P 

WIRELESS WORLD JANUARY, 1968 

MOTOOLA INTEGRATED CIRCUITS 
LATEST LOW PRICE DUAL IN LINE 

DUAL 3 -INPUT GATE 
QUAD 2 -INPUT GATE 
DUAL 4 -INPUT GATE 
HEX INVERTER 
TRIPLE 3 -INPUT GATE 
DUAL BUFFER 

DUAL BUFFER (NON -INV) 
J -K FLIP FLOP 
DUAL J -K FLIP FLOP 

Postage and handling 

19/6 

17:6 

176 - 19f 
I9/6 
176 - 22, 6 

17,6 

29/6 

DELIVERY EX STOCK 

Crosswire Electronics Ltd. 
STAPLE HOUSE, 51 - 52, CHANCERY LANE, LONDON W.C.2. 

WW -137 FOR FURTHER DETAILS 

Ii- I,:11.I, III11.\I,IIII 
I' 

.11 
1 l' ! I i If, 1'.11.1.* I:\ 11111 11.'l 1: 

I',01.0I,i \1.1. I11.1 . I1111 SI 1' I SS, 1 
I. I At[,C WATTS. HEAT. \. 1., - - : 

I;I, 1.1 \.1:i1. li1..1:.d.1 
'.I i, fI.1, - III I. I.c.11.11 I.., .I \ 1'. 11 I\1'', Llar' 

SPEED I 1,1,111 'i'i 
,. ' \:1'I.I.I1 II'I, 1,, ,i1 

- I \1111., 0 I:I\I, l'- P 

\II\I.1',- NI, I.I.\\I.I;,.S\\-111\, S i1I\'I'I -l'I Ill, 1,SI'` III 10.11 1l l"fI.I:. SS ILI. \,,\ll¡nl. 
SI I. 1 S, . I.,, SILII;. I I'r11'r II I 'I 

I 'u\Ir1.11IA I 1' \\U 
n,:.l ,. ,. .. :::I.r.1,.1 d,11., ,:I,I l'r1. S GXS 

1r pro .1111.-.1. 

tY 
ETC' -U 

from a 
12 Volt CAR BATTER 

.4 Nap drdq,vd POWER Po. \'l'f.R TER Ide Lo. 
1..1111. .s 1'1 v,It INPI'T gil,'s a _Nlpl' -son .,,It UI TIl'T. 
Enable. n: t., ran tn. to 5.211 watt AU, Lit' l'EL E% nVUs 
1101i1/1 11 quipnsent. Thoaeand. 1,1 l. . L,di.Ia'av6l,' 
t,1 rares, a,nerr, Wurkaltops and Garage.. The unit 1. 
,,,main, I i a ,Impact 1pinT.l .fed raie. ('oalpletr will, 

t i,g I. a4 battery Alps and Ildl in.truet i a,.. Ii,w l \ t coll. .t :1V ant u 
1. %.I Wit* rl , , [:211, Ow sorter 1411.1 ek. bro. £8 19 6 
5 n Inn 1 _ I II','). ('.0.0. 9'6 narra. 

All orders lo: Dept. P.M.!" 

. 

24 CAWOODS YARD. MILL STREET, 
MARSH LANE, LEEDS 9. 

WW -135 FOR FURTHER DETAILS 

CONRAD, RITBLAT & CO. OFFER 

3 SMALL MODERN FACTORIES 

WALTHAMSTOW 
ESSEX 

2,000 sq. ft. 
rent E1,500 p.a. ex. 

NO PREMIUM 

NORTH OF LONDON 

LETCHWORTH 
HERTS 

4,000 sq. ft. 
rent 41,350 p.a. ex. 

NO PREMIUM 

HARLOW 
ESSEX 

2,000 sq. ft. 
rent 4415 p.a. ex. 

PREMIUM 03,750 

CONRAD, RITBLAT & CO. 
MILNER HOUSE LONDON W.1 Tel. 01 -935 4499 (20 LINES) 

WW -I39 FOR FURTHER DETAILS 

BP.A. ELECTRONICS can undertake =medial. I) . 

.short or long -term contracts (or:- Electronic alai 
1,:Ictro- Mechanical assembly and wiring. Coil winding 

ncluding toroidal). cable formitg. vacuum =Dr, 
in and encapsulation, printed circuit board manatac- Ire including layout and preparation of artwor It 

Inspection to A.I.D. or A.R.B. it required-Moulton 
Paul Aircraft Ltd.. Wolverhampton. Tel. Pordhouses 
3191. 11931' 

SERVICES OFFERED 
JOIN Audio Supply A9sOC1at1On 7 6 p.a, 0-page pho10- 

graphically illustrated, non -advertising Hi -Fi Pala - 

I,vsue 5/ -: equipment housing booklet 1/6: Your best 
rides for safe buying. -10. Clifford St.. London. W.1. 

11943 

TUITION 
KINGSTON -UPON -HULL Education Committee. 

College of Technology. Principal E. Jones. M.Sc.. 
P. 12.1.C. 
FULL -TIME courses for P.M.G. certificates and the 
radar maintenance certificate. also in electrical and 
electronic engineering.- Inlormatlon from College of 
Technology, Queen', Gardens, Kingston -upon -Hull. 

lin 

SERVO AND ELECTRONIC SALES LTD. 
s. ow OEI'I:II \ 

RECONDITIONING SERVICE FOR INDUSTRIAL INSTRUMENTS 
I1:,1 me. I.,, \í,111i nln F, deters, F:Iretri,al an,l Eleetn,,,n 'r. -I 
l:,nllt.,n nt of all kin,) -. I:,1 iInale. I'I I I, for all rrlwirv. 
e; London Road. Croydon. Surrey Tel.: 01-688 1514 

Ila.lnunbet t4.nair. and ILauA rr VII,.+ 
WE ARE SPECIALISTS SUPPLIERS IN ELECTRONICS. 

AUTOMATION 
AND I:I.F.r'rnlf11E1'HANIIV 

U - an. 49 Melt SI.. Orpington. Rent Tel.: 31066 88976 
KM Road. Lydd. /teat Tel.: Lydd 262 

WW -140 FOR FURTHER DETAILS 

NEONS. PRINTED CIRCUIT BOARDS. INSTRUMENT 
CASES. MOULDED REED SWITCHES and PIDAM Ioglc 
modules, CONTIL and dRIGHTLIFE products are all 
ex- stock. For details see December, 1967 and Feb. 
1968 issues. advertisements. For further details use 
reader service card. New prices on new leaflet. 
All customers on mailing list will receive these auto- 
matically. 

WEST HYDE DEVELOPMENTS LIMITED, 
30 HIGH STREET, NORTHWOOD. MIDDX. 

Telephone: Northwood 24941 

WW --141 FOR FURTHER DETAILS 

FOR SALE - 
4 Westminster Multiwinders, 10 -way Auto- 
matic Interleave. 
PRICE: £100 each and carriage. Can be 
viewed by arrangement. 
Large range of 

TRANSFORMER LAMINATIONS 
in Radiometal, Mumetal & H.C.R. " C " 
and " E " cores -Case and Frame Assy's. 
Please send for list. 

J. BLACK 
44 Green Lane, Hendon, N.W.4 

Te!.: 01 -203 1855 & 3033 
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FAIRCHILD INTEGRATED CIRCUITS 
IC New low prices 
These industrial microcircuits are designed for a 
wide variety of industrial and commercial equipment 
operating over a temperature range of 15 to -i 55 

deg. C. The operating voltage range is 3.6 v. 
1011,,. These ICs are similar in size to TO5 can 

transistors and are epoxy encapsulated with 8 leads. 
Full details are sent with each order, showing 
typical applications. The 914 gate may be used to 
build multivibrators, Schmitt Triggers and linear 
amplifiers. 

THE 923 IS A FULL COUNTING FLIP -FLOP. 

L 900 BUFFER - - PRICE 9/6 
L 914 DUAL GATE - - PRICE 9/6 
L 923 JK FLIP -FLOP - - PRICE 12/6 

PLASTIC SPREADERS - - 1/6 

DELIVERY EX STOCK 
Terms: Cash with order. 
Approved Accounts Opened. 
Postage and Handling 2 

CROSSWIRE ELECTRONICS LTD. 
STAPLE HOUSE. 

51 -52 CHANCERY LANE, 
LONDON. W.C.2 

WE BUY 
any type of radio, television, and electronic 
equipment, components, meters, plugs 
and sockets, valves, and transistors, cables 
electrical appliances, copper wire, screws, 
nuts, etc. The larger the quantity the 
better. We pay Prompt Cash. 

Broadfields & Mayco Disposals, 
21 Lodge Lane, London, N.12 
RING 445 2713 

445 0749 
958 7624 

958 9842 

V.H.F. WIDE -BAND AMPLIFIERS 
.,.,.rrfie,,,." 
Ba, dwidtb, its 23M1 Br: Gain. 2o1ls . 1.5D5 Mas. Output 

I .ca 

n r 
, ) :t -..Il.. Iopo1!output Impedance 75 hm +: 

19ío. Rack Mounllos. Two -atace Distributed Circuit. 
Power Requirement, I00-7511 volts bu watt" 

I:nill lo l'r.d...nn.al +tardante, Brand New and Folly 
Guaranteed. 
l'or Hala at nie I:..I ..I r.i., .n 930.0.0. 
Further ,Ietail. It I., Wireless worl,l." 

WW-142 FOR FURTHER DETAILS 

!LAWSON BRAND NEW TELEVISION 
TUBES 

DISCOUNT TRANSISTORS 
Quantity p, ices (In brackets) for 5 OR MORE SAME 
TYPE. First grade, guaranteed. 
A0161/2 .... I5/- pair TIS6IM .... 4/- (3/6) 
AF239 12/- (8/ -) 2N706 3/6 (3/- 
BC 107 41- (3/9) 2N2926 .... 3/- (2/6) 
BC109 4/ -(3/9) 2N3702 4/ -(3/6) 
BC168 3/ -(2/6) 2N3703 4/ -(3/6 
B -5000 ... 10 /- (9/ -) 2N3704 4/- (3/8 
1544 .. 3/6 (2/6) 2N3705 4/- (3/6) 
T13028 ....18/-(l6/-) 2 N 3707 5/- (4/6 
T1407 6/ -(5/6) 2N3983 6/ -(5/6) 
TI 560M .... 4/ -(3/8) 2N4058 5/6(5/ -) 
INTEGRATED CIRCUIT CA3020 (R.C.A.) with 
circuit 33/ -. 
THERMISTOR S.T.C. R54 for W.W. Low Distor- 
tion Oscillator 21 / -. 

RECTIFIER 15557 800piv, 500mA. 3/6 (30. 
Mail order only. Orders over 10 /- U.K. post paid. 

AMATRONIX LTD. (Dept. W.W.I), 
396 SELSDON ROAD, CROYDON, SURREY. 

Complete fitting instructions 
are supplied with every tube. 

Terms: C.W.O. Carriage and 

insurance 10; -. 

LAWSON 
TUBES 

18 CHURCHDOWN ROAD 
MALVERN, WORCS. 

Tel. MAL 2100 

The continually increasing demand for tubes of the very 
highest performance and reliability is now being met by 

the new Lawson " Century 99" range of C.R.T.s. 

" Century 99 " are absolutely brand new tubes 

throughout manufactured by Britain's largest C.R.T. 
manufacturers. They are guaranteed to give absolutely 
superb performance with needle sharp definition screens 

of the very latest type giving maximum Contrast and 
Light output; together with high reliability and very 

long life. 

" Century 99 ".are a complete range of tubes its all 
sizes for all British sets manufactured 1947 -1967. 

2 YEARS FULL REPLACEMENT GUARANTEE. 

TAPE RECORDERS FOR 

RESEARCH, INDUSTRY AND 
PROFESSIONAL AUDIO 

single and multichannel 

8CORWALILANE. HILLINGDON, MDX. 
HAYes 3561 

WW -143 FOR FURTHER DETAILS 

GODLEYS 
SHUDEHILL, MANCHESTER 4 

Telephone: BLAckfriors 9432 

' Sole Manchester Distributors for world famous BRYAN 

AMPLIFIERS 

Agents for Ampex. Akai, Ferrograph, Tandberg, 
Brenell, B & O. Vortexion, Truvox, Sony. Leak. Quad, 

Armstrong, Clarke & Smith, Lowther, Fisher. Good. 
mans, Wharfedale, G d, Goldring, Dual, Decca. 

Record Housing, Fitrobe, G.K.D., etc. 

Any combination of leading amplifiers and speakers 

demonstrated without the slightest obligation. 

I2"-L4:IO:0 
I4"-L5 : IO :0 
17"-LS : 19 : 0 
19"-L6:19:0 
21"-L7 : IS :0 

*HAMMERITE ENAMEL 
AIR DRYING JUST BRUSH ON 

1pint 8. -,pl. 19 l pint 18- .I,p.:t.. 
Moe. silver. black, I.nu,ee t:.ud utherel. 
NO PRIMERS NEEDED. .tuet try it. 
Itrn +h..l sampl, intrr,stin.g list FREE. 

INDOSTRIALI8T8 
, 

SAVE TIME 
AND 1119's le part. will .lo a Mini) L 1 

FINNIGAN SPECIALITY PAINTS (W) Mickley Square. 
Stocksfield, Northumberland. Tel: Stocksfi_Id 2280 

TRIAL TIN 
covers 5 so. It.. 

3/9 
id. poet. 

WW -144 FOR FURTHER DETAILS 

BUILDING A "SCOPE" 

good 

RADIO CONTROL eYNUFd ßs 

Indicator unit type 10Q53. One of the fine.: 
units to appear on the surplus market, modern 
manufacturer, 10.ß.7.G. and 3.10, valves, 

built in E.H.T. unit producing 3 kV. to a 
modern version of the 5in. V.C.R.517 tube, 
brilliance, focus, X and Y shift. Controls on 
front panel, circuit diagram supplied. Ideal for 
conversion to an oscilloscope. Size of unit 
lin. 7in. - 19in. long. Used but g 
condition-60 ' -, carriage 19' -. Circuit diagram 
sold separately, 3 9, Post Free. 

New Catalogue No. 17. Government and 
manufacturers surplus. Also new components. 
3'- Volt free. 

BRIGHTON S 65806 

93 NORTH ROAD 

BRIGHTON 
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RADIO officers see the woi 
appointments reamers 

Grants available Day and I. 
for prospectus.- Wireless Collece, 1 , :. i3, 

T.E.R.E., City & Guilds and R T E it 
cialised 1(43 home -study cours, 

For details of wide range of exam 
in radio. TV and electronics also 
with kits write to: ICS Wept. 522, . L. 
London. SWI1. 123 

STUDY radio. television and electronics with the 
world's largest home study organisation. I . R. E., 

City & Guilds, R.T.E.B.. etc. Also practical courses 
with equipment. No books to buy. Write for tree pros- 
pectus to ICS (Dept. 442), Intertext House. London. 
SWII. 124 

TV and Racio. City & Guilds. R.T.E.B. Certs.. etc.. 
On ''satisfaction or refund of fee" terms. thous- 

ands id ',asses. For full details of exams and home 
trait:lrlg courses (including practical equipment) in all 
branches of radio. TV. electronics. etc.. write fur 132- 
page ha rdi,00k -i n-e: please state subject.- British 
Institute of Ent:.^. -.ring Technology (Dept. 150K). 
Aldermaston Court. Aldermaston, Berks. 115 

FREE to ambitious engineers! 132 -page Guide to 
to B.Sc.(Eng.), A.M.I.E,R.K., A.M.S.E., A.M.I.M.I.. 

City & Guilds. A.I.O.B.. A.R.I.C.B.. O.C.E.. etc.. on ' Satisfaction or Refund " terms: thousands of passes 
-over 600 Home Study Courses in all branches of 
Engineering. Building Radio. Electronics. etc. -Write: 
B.I.F..T. (Dept. 15111, Aldermaston Court. Aldermas- 
ton. Berks. 114 

TRAIN TODAY 
FOR TOMORROW 

Start training TODAY for one of the many 
first -class posts open to technically qualified 
men in the Radio and Electronics industry. 
ICS provide specialized training courses in 
all branches of Radio, Television and Elec- 
tronics -one of these courses will help YOU 
to get a higher paid job. Why not fill in the 
coupon below and find out how? 

Courses include: 
RADIO /TV ENG. & SERVICING 
AUDIO FREQUENCY 
CLOSED CIRCUIT TV 
ELECTRONICS --many new courses 
ELECTRONIC MAINTENANCE 
INSTRUMENTATION AND 
SERVOMECHANISMS 
COMPUTERS 
PRACTICAL RADIO with kits) 
NEW PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 

Guaranteed Coaching for: 
Inst. Electronic & Radio Engs. 
C. & G. Telecom. Techns' Certs. 
C. & G. Supplementary Studies 
R.T.E.B. Radio T.V. Servicing Cert. 
Radio Amateur's Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education 

S tart today - the ICS way 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Dr or 23C Parkgate Rd., London. S. W. II. 

. FREE book on 

Name 

AdJt'et i 

1.68 

WIRELESS WORLD JANUARY, 1968 

WANTED - 
Kc,luudant or Surplus stocks of Transformer 
materials (Laminations, C. cores, Copper wire, etc.)), 
Electronic Components (Transistors, Diodes, etc), 
P.V.C. Wires and Cables, Bakelite sheet, etc., etc. 

Good prices paid 

J. BLACK 
44 Green Lane, Hendon, N.W.4 

Tel. 01 -203 1855 and 3033 

REDUNDANT OR SURPLUS 
RADIO - ELECTRONIC 

STOCKS WANTED 
OSMABET LTD. 

46 KENILWORTH ROAD, EDGWARE, MIDDX. 
TEL STONEGROVE 9314 

P.V.C. Adhesive Tapes 
-1 Cores. 1' & 3 

Colours. Black, white, red, green, blue, yellow. 
Large quantities always available. Sample 20 t,':s . 

and price list £l. Satisfaction guaranteed. 

R. North & Co., 68, Wright Street, 
HULL. 

WW -145 FOR FURTHER DETAILS 

MARSHALL'S 
SEMICONDUCTOR CENTRE 

Fully guaranteed devices at low prices 
ea. 

OCIb 
0071 
qT2 

3-':,. 
10 - 

01'11 
O(7u 
OC75 
UC76 
D(78 
0(7ND l 

ID 

5 6 ea. 
I for 201- 

1'20 

5- 
5- 
46 
46 
48 
5- 
46 
86 

I 126 
126 
46 
46 
56 

4- ca. 
or3 for l0l- 

I .1CYP7 
ACY18 
.VCY19 
ACY22 
ACY20 
.íF114 
.(F115 
.VP116 
AF117 
API IM 
.tF1Li 
AFI.27 
U FTIO'2 
(IFTIOS 
(IET113 
(tET116 
GETUP 
Olï7 

48:1. :.,20- 
HY I IMI 
OETMN7 
(1ET889 
O RT889 
(1ET898 
(4ET897 
uET88N 

8/- m. 
AD140 
AD149 
I:ETI16 
u ET57S 
(: E'P687 
OC22 
OC2S 
Ol_4 
(x':01 

66-'a. 
l'il 

_N}ii!'1 
2522.97 
BCY:C/ 
II( Y:t1 
13CY38 
BCYS9 
OL:.6 
(x:2a 
04128 
0(:t5 
0C311 
OC79O 
OC2O6 

l8/- n 
OC38 
0(`2tr2 
Diodes at 2/- 
0.15. UA8 
05162. OA200 
0A202, A.1ZIS 
Diodes at L8 
0A47, 0581, 
0585. OA96. 
IS'teenage; P 

BYZIO 800,' 
9/8 

1I1'Z11 1bO, 

I11(212 400v 

111,213 2008 
6 

58 

NEW ADDITIONS 
TO OUR RANGE 

4 8 N K T214. 262. 264. 274 \ i T272. 274. 215. 
a - h 1'2lá, 224. 225, 
56 \h4 'I 1'a. 21.2. 244. 945 

s,, 1351, 713. 734. 773 
g - i' 1'125. 126, 210. 211 \ 1: 1'213. 219. 225, 2'29 

\ I: 1231. 239, 240, 242 
1. T674. 677. 781, 

66 \hí''11. 635f. 613. 736 

NEWMARKET SILICON 
SILIND RANGE 7 8 ea. 

\ Lr1..11". \ h T10519. 
\ h'l'I,.:1.:" E T 10439. 
\ I. I k'l' 13429. 

46 1104 7'6 
66 56 \cwt 66 

75 I:w. 8- _5311:{ 56 \ lau, 8-",17:11 5-7:12 46 5-7a:1 46 
5- iu'Y7o 66 
8- Im'1'71 108 

252301 8- Ht'V-1 56 s-IiFII. 46 :..1.,: 7 8 111'1.1 8- 
- 76 10- 

BFN., 8- 
111,S57 10- 
111,3(0s 8- 
ItFYlll 5- 
RFY I I 5- 
REY I 5- 
111,1 P' 
titis 56 
RS Y26 48 
14M1'r 
1151'2M 46 
Its Y29 48 
1{Ml':1M 46 
RM1':19 48 
1tM1o.,t 46 

Post A Packing I - per order. Quantity discounts available 

A. MARSHALL & SON (LONDON) LTD., 
28 Cricklewood Broadway, N.W.2. 

Telephone. 01- 452 -0161 O, pt W. W. 14 

TEST EQUIPMENT - SURPLUS 
AND SECONDHAND 

TONAL generators. oscilloscopes. output meters. wa ne 
voltmeters. frequency meters. multi -range meters. 

etc.. etc.. in stock. -R. T. & I. Electronics. Ltd., Ash- 
ville Old Hall, Ashville Rd., London, E.11. Ley. 4986. 

164 

RECEIVERS AND AMPLIFIERS - 
SURPLUS AND SECONDHAND 

HRO Rx5s. etc, AR88. CR100. BRT400. G209. 5640. 
etc.. etc.. in stock. -R. T. fi 1. Electromts. Ltd., 

.v:lb. it!,' Hal!. .S- !act!', H -: t. o' E'. F: ' I t.ev. 
'5 

TECHNICAL TRAININO 
CITY & GUILDS 

or Refund of Fee ; . - 

For details of modern caur.,r, :n .1:1 bra;:.; r:cal engineering, electronics, radio, 'I',V.. automation. 
send for 132 -page handbook -- free.- B.I.E.T. 

¡Dept. 152K), Aldermaston Court. Aldermaston, Berks. 
113 

BECOME "Technically Qualified" in your spare time. 
guaranteed diploma and exam. home-study courses 

in radio. TV servicing and maintenance. R.T.E.B.. 
City & Guilds. etc., highly informative 120 -page Guide- free. -Chambers College (Dept. 837K). 148. 
Holborn, London, E.C.1. 116 

M.G. Certificates, City & Guilds and I.E.R.E. 
its Examinations. Also many non -examination courses in Radio. TV and Electronics. Study at home with world famous I.C.B. Write for free Prospectus stating nbiect to- International Correspondence Schools (Dept. Ill, Intertext House. Parkgate Rd.. London. S.W.11. 

125 

GENUINE BRAND NEW 
PRODUCTS AT LESS THAN 

HALF PRICE 
BRAND NEW BRITISH RECORDING T S 'f'.S f' t 
POLYESTER AND MYLAR, with tot... i. 

Ilienc and iu,,,.l. offlooloettord by repoial.,. 
an 1007e tested. not to be contused oat, 
imported or usual tapes. 
S.P. 3" 160' 2/- bar 1if_ 

5f" 990' M/- 7" 1,011' 9/- 
I..P. 3" 225' 2/6 5" 900' 8/6 5f. 1.2 20,1' I0/- 7" weer 
D.P. :t- 350' 4/6 5" 1 ;201 

51" 1.090' 16/- 2,4101' 
Bran) new pre- recorled beginner. and br,toh.., 
oil tape, In FIIESIIl. GERMAN, ITALIAN. ,1r 
Full set wore. of 21; !eosins recorded at 31 i.p.'. ,. - 
13.M.1. Co,nee lasts l hr. and is complete with 
oar price poi 19 6. retail 5919. 

h..^., TESTED TIIANSIMTOIIM 
UC23 .... AFII6 ... 4f- ÁD149 .. 8 - 

0(J25 .... _ ÁF117 ... 4/- ÁF21.2 .. 8 - 
tx>21t .... ÁF718 ... 4,- IRYaa ,. 6 6 
(xRa .... 41- 

- AF125... 4,_ It( :l :O .. 6 6 
1xD5 .... 
U(8 .... 6 AC107 ... 8 - It('Y39 .. 6 6 

- ACI.26 ... 4,. IIF'Y511 .. 5 8 
OC46 .... ACI27 ... 4 - BFYSI .. 5.6 
0(36 .... ÁI'1214 ... 4 - Itll'S2 .. 5 8 

- 1D140 .. 8 - 
- ',Plait ... 4 - 

OETI(I:t.. 
FT113.. 

4 - 
4 - 

_ ('Ilia ... 4 - I:I.:Ti to.. 10 - 
u,'170. 4- .. UF:TIL., 5- 

O C 7 6 D .. _ ur171 4 - I . 1 1 r i i : . . 5 - 
( 5 ' 4 1 .. . _ 1..'172 ... 4 - 5 - 
lot VID . . . .8 - . Era,... 5- 
u,'-., .... _ 1ík22 .... 8 _ I . rrr7a. 4 

lHM2 
.... 

. 

_ ... a - 
- (NS(t .... 12 6 

:F °1'1'x2 

I:ruv 
4,8 
46 

(N'M21) .. '1 - U( 77 .... 4 - 
(Rs4 .... g 8 (x711 .... 4 _ O. 1:'1'.96.. 4 11'n4... q- 04723.. 48 tip:. 's9, .. 4 6 

5 1 - i I., . .. 4 - 2 N 4, i a .. 6 8 lit:TM:M.. 4 - 

TRANSISTORS. MATCHED SETS 
et44 ¡ -2 01143, per set, 
liKTM741..tee1e,I feilow 1x:44. per net, 10/.. Ii F:TM73P sleerr,) White (1(345 1st I.F.. per Pei. 10. -. IiETM7IP -I,..'v..l Itlue 0C45 2nd LE.. per set. 10-. 
111:9 111 ! 2 tics', per set. 9/8. 
18:59(12 :. 18'.52, per Pet, 918. 

8,53 itETI Is /119. net of 3. 9/8. 
DIODES. fassi 4/., Ostia 4/-, OAtOS 4/ -. 0A9ro2 4. -. 
SILICON DIODES 
it i2 (4011 ,, r. I. V., r amp.). 5/., 
K V % 13 (2110 , . 11.1..V.. 6 amp.). 5 / -. 
ELAC SPEAKERS. 7 - 4in. Price 121. 
4 TRANSISTOR PUSB'PULL ULTRA. Lim amq'Iiee,. I salt u tput. h :t,, r) ,.pra1ed, designed for eleeina «le inrtrie 1't, i,- r..pI«'' " and public address.. Many other uses, 
POP' 156. 
CABINET TO MATCH ABOVE. 10/-. 
VOLUME CONTROLS, with miteh. pri,r 3'6. 
TRANSISTORISED CAR RADIOS. normally 112 /i0 / -. 
' "I' Lr . £6 19 6. 
TELESCOPIC CAR AERIALS. a rxleo.,..ns. price 17'6 
11.1 GOODS SUPPLIED CARRY OUR MONEY BACK 

SATISFACTION GUARANTEE 
r. I 

STARMAN. 28. Liikscrott Avenue. Ashford. Middlesex . 

Ashford 53020. 
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TO INSERT AN 

ADVERTISEMENT 
IN THE 

CLASSIFIED 
SECTION 
TELEPHONE 

WIRELESS WORLD 
WATERLOO 3333 

EXT. 210 

R & R RADIO 
SI Burnley Road, Rawtenstall 

Rossendale, Lancs 
Tel.: Rossendale 3152 

BOXED VALVES 
EF80 4/- PCC84.... 5/- PY33 .... 7/6 
ECC82 4/- PCF80 .. 5/3 30P19 .... 7/6 
ECL80 6/- PL8I .... 5/- 30P4 .... 7/6 
EB91 2/- PY81 .... 5/- U 191 .... 7/6 
EF85 5/- U301 .... 7/6 EY86 .... 5/6 
PL36 7/6 PCL83 . 7/6 
Postage on valves. One valve 9d, two or three 1 / -, 
over three post paid. 
TRANSISTORS 
ACI28 2/6 ACY27 .. 4/- ACY28 ,. 4/- 
ACY30 51- 0C45 .... 3/- 2N697 .. 10 /- 
2N706 3/- 0081 .... 3/- 0082 .... 31- 
V.H.F. indoor diopoles c/w 6ft cable 6/- post paid. 
Goods as advertised Sept. still available. 

WIRELESS WORLD 

"SONOCOLOR" CINE RECORDING TAPE 
Superior quality S" reel, 900ft. L.P. with strobe 
markings, also cine light deflector -mirror. Suit- 
able all tape recorders and OUR 14 / 

EACH 
vine projectors. List 28' -. PRICE - Post 2 6 

SMITHS PRECISION 
SIX MINUTE DELAY 
ACTION SWITCH 

Clockwork actuated 

10; C EACH (3 or more 
V Post 2 6 post free). 

Separate switching up to 6 mins. IS amps. 250 volts. 
MADE FOR ROLLS WASHERS. Ideal photographic timer, 
sequence switching operations, etc., etc. Brand new units 
at a fraction of their value. 

SPECIAL PURCHASE 
STELLA RECORD PLAYER 
Amplifier and Loudspeaker -all 
transistor -top performance of 
discs at 331. 45 and 78 r.p.m. 
LP xtal cartridge. Smart red or 
blue plastic cabinet. 
WORTH DOUBLEI OUR PRICE £8.5.0 Post 5. -. 

THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 
200 250 A.C. 35 Post 

Leaflet S.A.E. 2 6 

TRANSISTOR BOOSTER- 
DOUBLE YOUR VOLUME! 

Black plastic cabinet speaker with 20ft. 
lead for transistor radio, intercom, mains 
radio, tape recorder. 30 I - Post 

Sine: 71in. x 53in. x Sin. J / 26 

SPECIAL OFFER! BRAND NEW B.A.S.F. TAPES 
60 min. Cassette C60 (For Philips etc.) 17.6 
7 in. L.P. 1,800 ft. (Cat. LG535) 45 - Post 2 6-3 or 
7 in. D.P. 2,400 ft. (Cat. LGS26) 70 - more post free. 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE RD., CROYDON. Tel: 01- 684 -1665 

04-0 

DINSDALE MK II AMPLIFIERS 
t'rinted circuits and parts for mono and stereo 

versions. Special new power amp. printed board 
eliminates earth loop problems. 

BAILEY 20 WATT AMPLIFIER. All parts 
available for this unit including Radiometal -cored 
Driver Transformer and recommended b, -filar 
wound Mains Transformer. 
MULLARD IOW. A.B. TRANSISTO'i AMPLIFIER. 
SPECIAL CLEARANCE. 

Printed Circuit Boards to Mollard specification, 
fully drilled and fluxed. Price 4- each or 7 - for 
two post free. 

Layout Diagrams 9d. each. All other parts 
available. Please send S.A.E. for all Lists. 

HART ELECTRONICS 
321 Great Western Street, MANCHESTER 14 

FOR SALE 
E.M.I. RE. 10 I Stu.iltt 'r: r .Votes Mixing 
Console transistorised throughout. 
10 Channels (5 left and right). 
Complete with presence filters. Tone Controls 
and provision for M.S. & A.B. working with 
spreader facility. 
Fully isolated Monitor System incorporated. 
Manufactured in 1962. 
Price £1,250. 

Enquiries to: 
CALAN ELECTRONICS LTD. 

6 Croft Street, DALKEI'l H, Scotland. 

Phone: DALKEITH 2344 

symbol of quality trade 
only 

for electronic components -by return 
BOOKS 

" BASIC N:,..,, titatics tor Radio and E., : BASIC 
F. M. Colebrook. B.Sc.. D.I.C.A.CG.1.. Re- 

vised and enlarged by J. M. Head. M.A. (Cantab.). 
presents in readable form a complete coarse in basic 
mathematics from engineering students of all kinds 
and leads on to the more advanced branches of 
mathematics of increased Importance to radio en- 
gineers. In this edition the chapter covering the 
application of mathematics to radio has been revised 
and enlarged while new subjects covered Include 
Stability. Linear Differential Equations, Elementary 
Statistics. Short Cuts to Numerical Calculations and an 
Introduction to Matrices. Will be Invaluable to those 
without previous knowledge of the subject. 17 6 net 
from all booksellers. By post 18'6 from Rifle Books. 
Ltd.. Dorset Hotive. Stamford St., London. S.E.1. 

CURSONS TRANSISTORS 

ALL GUARANTEED 

II- each BAY31, BAYS°, DK10, OA70, OA81 
2/- each. XAI01, XA102, OC71, OC72, 0081, 
OC8ID, OC44, OC45, GET16, FST3 /I, ACY22. 
3/- each. 0C139, 0C140, 2N706. 2N708, 2N2894, 
BYI00. RAS3IOAF, 2N914. BSY26, BSY27, 
BSY9SA, AFZI2. BEY 18, BFY19, BFY26. 

7/6 each. RAS508AF, CRS3l40, BLYIO, BLYI I, 
BUYIO, BUYI I, ADY22, ADY23, ADY24, 0C26. 

ZENER DIODES 

3.9 v. to 26 v., 3 w. 3,0 each; 1.5 w. 4,' -; 7 w. S/- ea. 

CURSONS, 
78 BROAD STREET, 

CANTERBURY, KENT. 
S.A.E. LATEST NEW LIST 
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.. 1f IL'l'RASONIC tìcl:e> Llue ,." C. F V B.Sc.. A.R.C.S.. A.M.I.E E.. J. R 
R. W. Gibson. B.Sc. (Rog. I. Grad. I. h1 , I 

authors are members of a team which has -u-u &i K 

Mg on ultrasonic delay lines. since the early dio s. 
at the Mallard Research Laboratories. This is the 
first book to be written specifically t o the subject 
which has important applications in radar. radio and 
television. electronic computers pulse -furring net- 
works, correlation techniques and multi -chnnel com- 
munication systems. The early chapters discuss basic 
principles and the various type of delay lines are 
then covered. The chapter on electronics for delay 
lines deals fully with the design of broad -band ampli- 
fiers. oscillators. etc., either with transistors or valves. 
The last two chapters are devoted to the delay line 
measurements and the many applications of delay 
lines. Among the five appendices there is one con- 
taining nearly GO curves which give the characteristics 
of many delay line materials. The flnal appendix 
discusses one of the latest developments. ceramic 
, ransdueer . ,.. - .. 1,6 3 by post 

LONDON SHOWROOM 
with 

OFFICES & WORKSHOP 
close 

MARBLE ARCH 
approx. 2,500 sq. ft. 

suitable for manufacturing & distribution 
rent [2,000 p.a. ex 

apply sole surveyors 

CONRAD, RITBLAT & CO. 
Milner House, London W.1 Tel 01-935 4499 (20 lines) 

WW -148 FOR FURTHER DETAILS 

\\ TIRELESS Servicing Manual. W. T. Cocking. 
V M.I.E.E. This is the tenth edition of a took 
;; since 1936 has been known to radio serviceman 

se owhere as a reliable. thorough and comprehensive 
guide to solving most of the problems that arise in the 
repair. maintenance and adjustment of the modern 
radio receiver. In the present edition a major addi- 
tion is a chapter devoted to transLstors and trainsfstor 
sets. The author of " Wireless Servicing Manual " 
is well known to a wide circle of readers as limner 
editor of " Electronic Technology " and now of " In- 
dustrial Electronics." His crisp. lucid style makes this 
handbook of utmost value to the service man and 
amateur alike. 25 - net. 26 - by post from tliffe 
Books ltd , Dorset House. Stamford St., London. 
S.E.I. 

HORSTMANN 20AMP 

ELECTRIC.TIMESWITCH 
36 H R SPRINGRESERVE 

900,230 voit., 211 um,. , 

ON OFF laite , 

tey 
i4 h,,n al al, 

riot,,cue 
pre -,.t imer. Ity -ra , , 

1. 1t,, ho pros re.wt., 
-toppina il of ¡Nov.'," rill 

r, 
.npplinl with Solar dial 1 requited. 

l'e,l but perfect. UNWED QUANTITY. 
69/6. P. F.4.,.. 

Waterproof metal came approx. air, x afin. x S: In. 10 / -.. tra. 

HORSTYABR 16 DAY CLOCKWORK TIME /WITCH 
Jewelled movement. One.. ()S!OrF emery s4 rain. at a 

manually pre -.et titra Key an,l n unting bracket. I'.ed l' ., ut 
perfect. 6 amp model. Fully Ka nntn t vv1. 

3S /- r. a r. 4 

Box 365, KINGSWOOD SUPPLIES (w.w.9) 
4, SALE PLACE, LONDON, W.2. TeI:01 -723 8189. 
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`Hike -Mike' really started something... 
...the finest range of radio microphone 
systems in the world 
From the very successful general purpose unit Hike -Mike has developed a whole range 
of special purpose microphone transmitters each one precision made for precision perfor- 
mance. Suitable for both hand -held and Laralier operation. Write now for descriptive litera- 
ture of these and the full range of Audac Audio Equipment. Demonstrations with pleasure. 

AUDAC RADIO MICROPHONE AND SOUND REINFORCEMENT SYSTEMS 

AUDAC MARKETING COMPANY LIMITED CAREY ROAD WAREHAM DORSET TELEPHONE WAREHAM 2245. 

WW-I49 FOR FURTHER DETAILS 

INDEX ro 11'I :It Itil :loti 
Appointments Vacant Advertisements appear on pages 64, 65 and 103 -113 

PALL 
Acoustics) MIE. Co . Ltd. 16 
A,Icola Products. Ltd. Cover üt 
A.D.S. Relays. Ltd. 30 
Advance Electronics. Ltd. 53. 55. 57 
Akurate Eng. Co.. Ltd. 115 
Amatronix. Ltd. 117 
Anders Electronics. Ltd. 9. 26. 36 
Antiterence. Ltd. 33 
A.N.T. E.X.. Ltd. 15. 48 
Armstrong Audio. Ltd. 63 
Audac Marketing Co , Ltd. 120 
Audio & Design 
Audis. B. B.. Ltd. 
Automatic Machine Co. 
Avo. Ltd. 
Avon Communications & Electronics. Ltd. 

Bates. W.. & Co. 
Belling & Lee. Ltd. 
Bentley Acoustic Corpn., Ltd. 
Bi -Pak Semiconductors 
Bi- Pre -Pak. Ltd. 
Black. 1 

Britec. Ltd. 
Britain. Chas. (Radio). Ltd 
British Institute of Engineering Tech- 

13 nology 
Broadfields Disposals. Ltd. 117 
Brown. N. C.. Ltd. 40 
B.S. Radio & Electrical Stores 114 
Bulgln. A. F.. & Co.. Ltd. Edit. 45 

38 
47 

Hall Electric, Ltd. 
Harrnsworth, Townley & Co. Harris Electronics (London). Ltd. Harris. P. 
Hart Electronics 
Harversons Surplus Co.. Ltd. 
Harwin Engineers. Ltd. 
Hatfield Instruments, Ltd. 
Henry's (Radio), Ltd. 
Hornton's 
Howells Radio, Ltd. 
H.P. Radio Services, Ltd. 

11ife Books. Ltd. 
I.M.O. (Electronics). Ltd. 

38 Industrial Instrumenta. Ltd. 
Instructional Handbook Supplies Liternational Correspondence Schools 
International Rectifier Co., Ltd. 

PAGE Pout In Pinnacle Electronics. Ltd. 27 
59 Post Radio Supplies 102 38 Proops Bros., Ltd. 52. 60 

113 Pullin- Photographic 89 
119 Pye Telecommunications. Ltd. 12 

92 
50 " Q- Max " (Electronics), Ltd. 34 50 Quartz Crystal Co.. Ltd. 113 R1 

45 Radio Clearance 94 
36 Radford Electronics, Ltd. 32 Radio & T.V. Components (Acton), Ltd. R4 Radio & T.V. Services. Ltd. 40. 42 Radio Component Specialists 119 Radio Exchange 

Radlospares, Ltd. 119 Rank Wharfedale. Ltd. 62 Rastra Electronics. Ltd. 60 R.C.A. Colour Tubes. Ltd. 29 Readers Radio 98 
Record Housing 39 
R. & R. Radio 119 
Rola Celestbn. Ltd. 44, 45 
R.S.C. Hi -P1 Centres. Ltd. 78. 79 
R.S.T. Valves 102 

Salford Elec. Inst. Co.. Ltd. 34 Sallis. A. T. 117 Samson (Electronics). Ltd. 89 
S.D.S.A. 60 
Service Trading Co. 92. 93 Servo & Electronic Sales. Ltd. 116 
Silentbloc. Ltd. 2 
Sinclair Radtonics, Ltd. 74. 75 S.M.E. Ltd. 47 
Smith, O. W. ((Radio), Ltd. 96, 97 
Smith. H. L., Co.. Ltd. 26 
Smith, John. Ltd. 54 
Sturman Tapes 118 

102 Super Electronics 48 
56 Sutton Electronics. Ltd. 114 

Suanco, Ltd. 115 

48, 
82 
54 
94 

11 
8013 John's Radio 88 95 

86 Keysuitch Relays. Ltd. Cover ti 62 m 116. 118 Kepner. S.. Ltd. 54 62 
83 Kingswood Supplies 119 

.... 63. 118 
6 

Calan Electronic,. Ltd. 
Carr Fastener Co.. Ltd. 
Chambers College 
Chiltmead 
Conrad Ritbiat & Co. 
C.R.E.I. (London) 
Crosswire Electronics. Ltd 
Cursons. B. W. 

L S.T. Components 
Lasky 's Radio, Ltd. 80. 80A, 80B l.aasou Tubes 117 
Lector Instruments, Ltd. 60 
Levell Electronics, Ltd. 8 
Lewis Radio 79 
Lexor Electronics. Ltd. 54 

119 Light Soldering Developments. Ltd. 40 
30 Lind -Air Electronics, Ltd. 85 
62 Linear Products. Ltd. 20 

114 Lionmount & Co.. Ltd. 62 
116, 119 Lloyd Instruments 61. 115 

49 London Central Radio Stores 90 
116. 117 London Microphone Co., Ltd. 54 

119 Londtra 
Lyons, Claude. Ltd 

Daystrom. Ltd. 22. 23. 24. 25 
Deimos. Ltd. 117 
Drake Transformers. Ltd. 17 
Durham Supplies 114 
Duxtord Electronics 102 

Electronic Centre 119 
Electronics I Croydon). Ltd. 80C 
Electrovalue 98 
Electra- Winds. Ltd. 38 
E.M.I. Sound Services. Ltd. 76 
English Electric Valve Co.. Ltd. 3. 5. 7 
Erie Resistor. Ltd. 43 
Experimental Electronic Eng. 112 

Ferrograph. Ltd. 73 
Finnigan Speciality Paints. Ltd. 117 
Foamair, Ltd. 32 

Gardners Transformers. Ltd. 4 
Garrard Engineering. Ltd. 14 
Glaser. L.. & Co.. Ltd. 94 
Globe Scientific, Ltd. 116 
Goldring Mtg. Co.. Ltd. 20 
Godley's 117 
Grampian Reproducers. Ltd. 62 
Greenwood. W.. (London), Ltd. 35. 37. 39 

Marconi Company, Ltd. 69 
Marconi Instruments, Ltd. 51. 58 Marriott Magnetics. Ltd. 41 
Marshall. A.. & Son (London) Ltd. 118 
McMurdo Instrument Co., Ltd. 72 
Miles Hivolt. Ltd. 21 
Mills. W. 90. 91 
Millward O. T. 800 
Modern Book Co 
M.R. Supplies. Ltd. 39 
Multitore Solders. Ltd. Cover iv 

Nera 
Newmarket Transistors. Ltd. 
Hombres. Ltd. 
North. R. 

Olson Electronics, Ltd. 
Olympic Transformers. Ltd. 
Omron, Ltd. 
Osmabet, Ltd. 
Oxley Developments. Ltd. 

Partridge Transformers, Ltd. 
Pattrick & Khmte 
P.C. Radio. Ltd. 
Pembrldge College 

35 
28 Valradio, Ltd. 45. 47 

136 Vitality Bulbs. Ltd. 48, 63 
Vortexion, Ltd. 71 

21 Watts, Cecil E., Ltd. 94 115 Webber. R. A.. Ltd. 48 

114, 1 8 Weller Electric. Ltd. 36 
Welbrook Eng. Sr Elec., Ltd. 44 
West Hyde Developments, Ltd. 116 
West London Direct Supplies 102 

36 Whiteley Elec. Radio Co.. Ltd. 46 
115 Wilkinson, L. (Croydon). Ltd. 86 

76. 77 
30 Z. & I. Aero Services, Ltd. 100, 101 

Taylor Elec. Inst. Co.. Ltd. 28 
Technical Trading Co. 99 

Tektronix U.K.. Ltd. 18 
Telequipment, Ltd. 66 
Teonex. Ltd. 31 
Thompson. A. J. 90 
Thorn. AEI Radio Valves & Tubes. Ltd. .. 68. 70 
T.R S. Radio 87 

United -Carr Supplies, Ltd. 46 
Universal Book Co. 113 
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ADCOL1 NN 
Mere Innhr Mr*, 

SOLDERING EQUIPMENT 

MANUFACTURERS OF THE WORLD'S FINEST SOLDERING INSTRUMENTS 

CATALOGUE SURVEY No. 3 

THE L.64. 
THIS IS PERHAPS THE MOST POPULAR 

MODEL IN THE RANGE. ITS SHARP 

TEMPERATURE TOGETHER WITH ITS 

GOOD HEAT RESERVOIR AND RAPID 

RECOVERY TIME MAKE THIS MODEL 

THE PERFECT GENERAL PURPOSE 

INSTRUMENT - FITTED AS STANDARD 

WITH A ,!;" BIT, ITS VERSATILITY IS 

FURTHER INCREASED BY A FULL 

RANGE OF BITS GIVING TIP SIZES 

FROM TO ; ". AGAIN, SPECIAL 

TEMPERATURES AND VOLTAGES CAN 

BE SUPPLIED TO ORDER AT NO 

EXTRA CHARGE. 

Send for details to 

HEAD OFFICE SALES & SERVICE 

Telephones: 01 -622- 0291,3 Telegrams: SOLJOINT, LONDON, S. W.4 

AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY. LTD., 673 WHITEHORSE ROAD, MONT ALBERT MELBOURNE 

AGENTS IN ALL LEADING COUNTRIES 
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issues 

Advertisements 
Wireless World 

WHEN YOU BUY SOLDER 

wHETHER YOU BUY IT TO REPAIR A SET 

TO 1VUiE ONE SET OR A THOUSAND SETS 

WILL PAY YOU TO BUY THE BEST- 

ERSIN 

our claim 
of 1945 is 
as sound 
today 

ERSIN 

Naettag, 

bíAY, t945 

The cost of making an average joint in radio 

ERgIN MULTICORE, 
equipment when using 

is one -tenth of 

bought in its smallest package, 
on bought a ton of 

a farthing. Naturally, if y cost 
ERSIN M[TLTICORE, each joint would 

just one faulty joint can, 
you less still. 1 

on considerable 
to put it mildly, cause y 

annoyance. Isn't it worth while therefore 

the best ? Insist on getting ERSIN 
to buy 
MULTICORE -the solder wire with 3 cores 

of non- corrosive extra active Ersin Flux. 

After advertising inside "WIRELESS WORLD" we moved to the outside back cover in May, 1945. Here is part of that advertisement. Since January, 1948 we've occupied this space in every issue. Probably a record for any manufacturer in any journal. 
Although we've improved the product and made it in many different alloys, with finer 
gauges and different fluxes, our main claim is as sound today as it was 30 years ago. 
It pays to buy the best. Millions of miles of 3 and 5 core Ersin Multicore solder including 
non - corrosive fluxes is used in over 60 countries. 
We also make solder -tape, preforms, washers, rings, pellets, discs and liquid fluxes ... and 
a complete range of alloys and chemicals for soldering printed circuits. 
Our new Mark 2 Solderability Test Machine and Automatic Solderer make industry more 
efficient. 
Arax Acid Core Solder assists in fabricating metals. 

0 of 9111EdeMINFrs " ai table free of charge to en ', ri per A help you 

ulticore Solders Ltd., Hemel Hempstead, Herts. 
Telephone Hemel Hempstead 3636 Telex 82363 

WW-002 FOR FURTHER DETAILS 
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