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A SIX-VALVE CAR RADIO 

A STEREOPHONIC 
AMPLIFIER 

A.V.C. WITH " STRAIGHT" 
VALVES 

STEREO BY RADIO 

SERVICING RADIO 
RECEIVERS, ETC., ETC. 
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PRACTICAL WIRELESS 

HEADPHONES. BRAND 
NEW. American, 
chamois padded (as 

illus.), moving - 
coil 100 ohms, 
25/ -. U.S.A. 
lightweight, 
Type H.S.30, 
15 / -, Low re- 
sistance 120 
ohms, 6/6. 
High resis- 

tance, 12/6. P. & P. 1/6 on each. 
COMMUNICATION RE- 
CEIVER R1155. This magnificent 
receiver covers 5 ranges : 

75 -200 kc /s, 200 -500 kc /s, 
600 -1,500 kc /s, 3 -7.5 Mcfs, 
7.5 -18.5 Mc /s. Fully tested 
before despatch. Complete with 
circuit and instruction booklet, 
[8.10.0. Carriage 10 / -. 
BUILD AN F.M. TUNER 
with this MINIATURE 373 
I.F. STRIP 9.72 MC /S. Com- 
plete with 6 valves, 3 EF9I, 2 
EP92, 1 EB9I, F.T.s, etc., supplied 
with circuit and complete con- 
version to F.M. Tuner details. 
The best buy of the year at 40/- 
with valves. 12/6 less valves. 
P. & P. 2/6. 
PORTABLE AMPLIFIER. 
PRINTED CIRCUIT. Size 6)in. 
wide, 2.lin. deep, Sin, high. Will 
suit all crystal pick -ups. Output 
3 watts. Uses UCL82 output, 
UY85 rectifier. Volume and tone 
controls. With circuit diagram. 
ONLY 45/ -. 7in. x 4in. elliptical 
speaker for above, 14/6. 
WHEATSTONE BRIDGE. 
Consisting of four stud switches : 

0 -210 ohms. Galvanometer 
centre zero F.S.D. 2.5 mA. 
Ranges easily extended. Housed 
in oak cabinet 16 x 7} x bin. 
Complete with instructions, 22/6. 
P. & P. 2/6. 
H.R.O. SENIOR RECEIVERS. 
50 kc /s. -30 Mc /s Complete with 
all valves, 4 Frequency coil sets, 
" S " meter, crystal gate, match- 
ing mains power pack. Fully 
tested and supplied ready for 
immediate operation. We are 
proud to offer these magnificent 
receivers at only [16.19.6. 
Carr. 20/6. 
ACCUMULATORS. 2 volts 
16 A.H. (unspillable). Ideal 
for 6 and 12 volts 
supply, etc. Brand 
new. Original car- 
tons. Size 4in. x 
7in. x 2in., 5/6 
each. P. & P. 1/6. 
3 for 15 / -. P. & P. 
3/6. 6 for 27/6. 
P. & P. 5/, 

March, 1959 

COSSOR OSCILLOSCOPE 
A truly magnificent first grade L.F. oscilloscope incorporating a hard 
valve time base, speeds 1 -5-40 milliseconds, easily extended for a few 
shillings to 3 c.p.s. to 30 kc /s. speeds. Has high -class amplifier with 
fine and coarse gain controls. Brightness and focus controls, X & Y 
shifts. 115 v. & 230 v. Mains power pack fully fuse protected. 
Employs 2Jin. tube ACR 10 size 19in. x 7in. x 12ín. Only 20 in stock 
so first come first served. Gen - 

1l Carr. 
uinely cost L59 each, our price 145 S 15/ -. 

POLICE -AIRCRAFT -HAM 
U.S.A. RECEIVER BC624 

This is a must for all intelligent radio enthusiasts. 
Complete receiver covering 100 -156 Mc /s, has no less 
than 10 valves, is a superhet with R.F., 31.F.s second det., 
and 0/P stages, perfect for 2 metres. Power requirements 
300 volts 60 mA. and 12 v. at 1.7 amps. Supplied with full 
operating details and circuit, etc., all for only 30/ -. P.P. 5/ -. 
Mains power pack kit, 42/6. 
TRANSMITTER BC625 used with above receiver, covers 
100 -156 Mc /s, will deliver 15 watts, consists of seven valves 
(2 -832), 3 for modulation, 4 for R.F Complete with 
operating details and circuits, only 45/ -. P.P. 5/ -. 
Complete Trans. /Receiver Assembly, 70/-, Carr. 10/ -. 

WALKIE /TALKIE SET 
ONLY 
60 /- 
EACH 

P &P.4- 

Consisting of transreceiver cov- 
ering 7.4 -9 Mcfs, range up to 
10 miles, complete with 5 valves, 
headphones, microphone, junc- 
tion box & 6ft. telescopic aerial. 
Only requires 120 v. & 3 v., 
dry battery. These magnificent 
Walkie /Talkie sets (as used by 
H.M. Forces) are ideal for any 
application and can be operated 
with ease by young and old 
alike. 

TWO f6 POST 
FOR FREE. 

SOLDERING IRONS 
230 -250 volts instrument type, 25 watts, complete with 
neon indicator. Brand new 16/6. P.P. 2/6. 

,"\ INTERCOM No Batteries 
it /i No Soldering /y\ The perfect system for Just connect 

a 2 -way conversation offer- and use. 
ing 101 uses. This amazing offer con- 
sists of 2 Dynamic Sound Powered 

Microphone Receivers and 15 yards of 
twin wire. 

ONLY 816 PER PAIR 
P. PPA 

J- . 

RECTIFIER BARGAINS 
Mains (doubler) 300 volts per section at 120 mA., 5/- each. 
P. P. 1/6, Two (full wave) for 8 / -. P.P. 2/, 

SUPPLY UNIT No. S 
Contains Hand Generator giving 6 v. 
output with overload cut -out, ideal 
to boost a flat car battery ; 6 volt 
Vibrator Pack giving 3 volts and 
150 volts with output leads, plugs, 
etc., for Army 38 and 18 sets ; Battery 
box for three 2 v. accumulators. 
This is a fully portable and multi- 
purpose power supply unit. BRAND 
NEW. 

ONLY 301 Carr. 7 - Paid. 

AERIAL VARIOMETERS. 
These magnificent 
instruments will 
enable you to re- 
ceive maximum 
signal strength on 
all S. W. receivers. 
Precision calibra- 
ted control. Com- 
plete with con- 
nection details, 
12/6. P. & P. 2/6. 
T.C.S. TRANSMITTER. Cover- 
ing 1.5 -12 Mt /s (160 -80 -40 metres) 
consists of V.F.O. Buffer, 
Doubler, P.A. with internal 
pushfpull modulator, and pro- 
vision for V.F.O. or crystal con- 
trol on 4 channels. Output 40 w. 
phone, 100 w. C.W. Complete 
with aerial current and plate cur- 
rent meters. E9.10.0. Carr. I5/ -. 
R.B.Z. PORTABLE RE- 
CEIVER. Covering 5 to 13 
Mc /s. Only 9in. long, 2?in. 
wide, I )in. deep, weight 30oz. 
5 valve permeability tuned 
superhet receiver. Incorporates 
on /off gain and frequency 
controls. Complete with head- 
phones, aerial, matching battery 
container, canvas case and 55 page 
instruction book. Operates from 
standard dry bats. Brand new. 
Fully guar. Ready for immediate 
operation. Only ES. P. & P. 5/ -. 
(Batteries 12/8 extra.) 
WESTINGHOUSE J.50 PEN- 
CIL RECTIFIERS. 500 v. 5 mA., 
5 / -. P. & P. II-. 
SEE AT NIGHT 1 Yes, it's 
true ! With this complete Infra - 
Red night driving installation 
you can see at night and in fog 
yet the operator cannot be seen. 
Comprises adjustable long vision 
binoculars, 12 v. power pack, 
control unit, connecting cables. 
Can be assembled within minutes. 
Govt. acquisition. £200. Brand 
new, boxed, £6.10.0. Carr. 101 -. 
MICROPHONES. BRAND 
NEW. Throat, magnetic, 4/6 ; 

No. 8 carbon with switch, 6/6 ; 
No. 7 moving coil, 8/6. 
INFRA RED MONOCULAR. 
Ideal for night 
viewing, etc. Com- plete with 
push- 
button 
zam boni 
pile power 
unit and 
focus lens. 
Brand new in beautiful leather 
carrying case. Originally cost 
Govt. £40. OUR PRICE 17/6. 
P. & P. 2/6. 

Fully illustrated catalogue, 1/3. 

32a, COPTIC STREET, LONDON, W.C.I. 
87, TOTTENHAM CT. RD., LONDON, W.I. 

Telephone : MUSeum 9607. 
All post orders and correspondence to: 

(Dept. ' P ') 32A, Coptic Street, London, W.C.1. 
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March, 1959 PRACTICAL WIRELESS 1 

ADVANCE YOUR CAREER 
through a 

SHORT SERVICE COMMISSION* 
Have you recently qualified -or hope to do so soon? Then a R.A.F. Short 
Service Commission can bring you greater all -round technical and executive 
experience than almost any civilian appointment. 

With ever -growing aircraft, missile, electronic and nuclear develop- 
ments, a Technical Officer in the Royal Air Force today has almost un- 
limited Scope. The work is intetesting, responsible and, above all, varied. 

2 SCHEMES OF ENTRY 
For men with 

engineering qualifications 
(especially electrical) 

Commissions are for 3 to 6 years. Minimum require- 
ments are a Higher National Certificate in Electrical 
or Mechanical Engineering and G.C.E., or equiva- 
lent, in English Language at `O' level. By joining at 
21. you could be earning over £1,250 (including full 
allowances) by 27, if married. The upper age limit 

for entry is under 37. 

For men under 21 
without 

technical qualifications 
Commissions are for 5 to 8 years. Minimum require- 
ments: G.C.E., or equivalent, with passes in English 
Language and four other subjects, which must in- 
clude Pure and Applied Mathematics and Physics at 
`A' level. Join at 20 and, by 26, you could be earning, 
if married, over £1,100 a year (including full 
allowances). 

With both schemes you mast, of course, be phys- 
ically fit. They also offer the possibility of extending 
a Short Service Commission or converting to a 
Permanent Commission, leading to higher ranks; 
and if you return to industry, there are special 
facilities to help you obtain a post in line with your 
age and added experience. 

This is a fine way to help your future career, 
gain executive experience, see something of the 
world -and be well -paid while you are doing it! 
Write now for full details to Air Ministry (P.W.213), 
Adastral House, London W.C.1. 

THE ROYAL AIR FORCE 
*IF YOU ARE A GRADUATE with a Science or Engineering degree, and under 30, 
you can apply for a R.A.F. Permanent Commission straight away. Write for details 
of the fine career prospects and pay offered. 
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44 Fluorescent Lighting TWO OUTSTANDING METERS Band III Converters 
The Taylor Meter Model IODA ' Suitable 

Wales Lon- 
iN All the advantages of a valve *^ don, Mid - ffil voltmeter but none of its lands,North, disadvantages. it is, in fact. Scotland. the-only meter in the world etc. All the 

63 with a sensitivity of 100,0 etc. 
per Volt and all these ;, ing 2 EF80 other features : valvesAiolls, 

D.C. Current.- -2 mieroamp to fine tuner, contrast control, con 
10 Amps. D.C. in 8 rouges. densers and resistors. (Metal case P.C. Volts -10 microvolt ti available an an extra.) Price only 
25 KV. In 8 ranges (25 KV 19.6. plus 2/6 post and insurance. 

Complete lighting fittings. Built -ht with external adaptor Op- 
ballast 

ww Data free with parts or available 
and starters -stove enam -' tlonal extra). °' separately. 16. 

elled white and ready to work. Ideal A.C. Volts -0 -2.5 KV. A.C. in 
kitchen, workshop -anywhere. 6 ranges. µ a ¢i.^ 

Twin 20 approximately 27ín. long , 
Ohms -0-200 Mega. in 9 W.D. Circuit Details 

complete with two 20W tubes. 49,6. ranges (self -contained). 
Single 40 approximately Oft. long ranges of decibels. 
complete with one 40W tube. 89/8. a ranges of output. 

1 8 per 
80 approximately ft. Mn. mirrj,tor scale movement. 

long complete with one AOW tube, AutomatIC cut -out for meter protection. 
BC 3 8 HRO Receiver 

69/8. Carriage and insurance up to ! 
Reverse 

85e 
polarity 

moderately priced at 131.10.0. BC.312 R20/ARC5 
150 miles 518, to 250 miles 776. Non-callers add i(1¡- carriage and insurance. R.103A 81118/A 
21in. 

tube. 
de complete with 13 1 

watt tube. Ideal for showcase or 
position where miniature fitting í3I The Taylor Meter Model í27A 
required. Complete with latest 

A pocket size meter but with iln. diameter tube. 49 6 each. a big scale and a sensitivity 
of 20,000 Ohms per volt D.C., Why Mend Fuses? therefore an ideal unit for 

To prevent this bothersome time television servicing -ro- 
loser we can oiler a 230 V. A.C. Circuit I 

bustly made and complete 
Breaker which will stand loads up I with leads and prods -20 
to 10 Amps. but will trip on short i ranges as follows : 

circuit. It is an ideal unit for eon- D.C. current 50 micro -amps. 
trolling a work bench, as it is also an to 1 Amp. on'ofl switch. New tl.S. surplus. D.C. voltage -0-1,000 volt In reference No. M4í8082, probably cost 

! seven ranges (25 KV. with at least 64 each limited quantity' external probe, optional only -276 each, plus 2/- post. and ' extra). packing. 
Hi -Fi Snip 

Infinite Wall Baffle 

Diagrams and other information 
extracted from official manuals. All 

r copy, 12 for 15 / -, 

N hely 
veneered 
and pol- 
ished. Corner 
fitting tat - 
taches to Pic- 
t u r e rail). 
Takes hp no 
floor spare. Gives really 
fantastic re- 
sults with only 
low- priced 81n. 
speaker. F 1 t - 
tine for tweeter. Only 45/- each, 
carriage and Insurance 3 6. 

Unused and Boxed Valves 
OZI 9.- 6D6 6'6 7B5 12 6 
1A4 9- . 655 9.6 7C7 128 
1A6 9- 656 7.6 7D5 9.6. 
157 12'6 6F"7 12/6 7D3 9;6 
1L18 8 6 6F1 9,5 7H7 8 :- 
í1.A6 8 6 65.32 10.6 7K8 12 8 
1N56 36 6G6 7'6 787 100 - 
1LD5 3 6 ' ß116 26 767 10 /- 
1T4 7.6 6J5 5 6 12H6 818 
1R5 7.6 637 6 - 125517 8.6 
155 7 6' 1K6 7- 12837 8 6 
ITS 8- . 6K7 5.- 125K7 8/6 
2A5 12 8 ' 61.5 9'- 2585 126 The unit :3515 less valves and l.F. strip. This contains 
2A6 12 6 ! 

61,6 9- 26 10;- components valued at at least £10 as follows 
2A7 12 6 61.7 10,7 27 10'- , 20 -Paper tubular condensers up to 1 mfd. 
2D13C 5 - 6N7 8/6 28D7 a'6 80- Carbon Resistors many high stability. 
2X2 46 6R7 9i- 31 7'6 40--Silver Mica Condensers. 
3M 7 - 687 9- 32E 8 30 -R.F. Chokes. 
3116 5 - kSA7 8/- 34 12,E 13 -Octal Valve Holders. 
304 6 6607 8/- 39'44 10'- 1- Yaxley Switch. 
4D1 2 6 68117 6/- 41E 9/6 ; 1-A.F. Choke. 
5U4 8 - . 66.77 8/6 42 8i- 2-Miniature Variable Condensers. 
5Z3 12 - 6SK7 6/- 43 10- 1- Transformer. 
5Z4 9 6 BOLT 8'- 57 10'- , 2- Mansbridge Condensers. 
6A6 128 68N7 7/6 58 10.- 1- Useful chassis size 18ía. x llün. a 7itn. with 
6ÁG5 6/6 ! 65 9/- 71 918' outer case. - 

Novelty Radio 
6AC7 6'6 68S7 97- 126 plus hundreds of miscellaneous items, nuts. bolts. Completely wired tun - 
6A8 10;- 6T7 is -e 77 8/- washers, tag stripe. I.F. sockets, etc. All for 8 8, able medium and long 
6B4 5- . 6I55 8.6 83 128: plus 5i- carriage up to 250 miles. wave, originally intea- 
6B7 1016 OV6 8'6 89 

'6 
8.6 ded for BIG valves and 

8B8 4,- 8X5 7 6 807 6 
di 613Q8 

external batteries but 
12.6 8Y8 91- i 954 3;6 could easily be conver- 

6C4 6 6 9Z5 15'- 1e25 l0'8 FOR ADDRESSES SEE led for transistors with 
6c8 6'6 7A2 12'6 8115 901- internal;batteries.'Less 
eve a.- 7A7 9'6 913 91- OPPOSITE PAGE valves and speaker. 

. 
Good range of British Valves otherwise complete. 

' 
kept at all addresses. 15 -, plus 1.6 postage. 

HEPiBE FIN BEE® EPEHtPPEP FOEklilfEfflii®® EINPEF® EEMEBOBEBEIRBH4ME3 ?1033ElffiFFEBeE3+ E EPERESEPOE &3tP 

Volts A.C. -O -2,500 in six 
ranges. 

Ohms -O-20 Ohm in three 
ranges (self -controlled). 

Self-contained, 3í1n. movement. Price 6$10 or 10r- 
deposit and 21 fortnightly payments of 10.' -. Non- 
callers add 5 - carriage and insurance. 

THIS MONTH'S SNIP 
High output car battery charger, gives quick tear 
start charge) or trickle charge. Input standard 
A.C. mains, output 6 or 12 volt at 1 -2i or 4 amps. 
With meter and variable charge selector. Complete 
in hammer finish louvred case. Only 751 -. plus 
41 carriage. or 101- deposit and 8 fortnightly 
payments of 9' -. New and unused, guaranteed for 
2 years. 

RA -1B Ä888D 
R -208 AN /APA -1 
R-1155 78 
R -1124A 76 

i R- 1132A. R -1481 R.T.18 
R -1197 CAY- 46 -AAM- 

i R -1229A RADAR 
R -1082 A.S.B. -3 
R -1355 Indicator 62A 
B.C.1206 -A;B Indicator A.S.B.3 
B- 455 -A for -B) Indicator 62 
B -454 -A (or -B) Indicator 6K. 
B- 453 -M -A (or -B) R.F. unit 24 
Transmitter T1154 R.F. unit 25 
Fifty-eight walkte R.F. unit 26 

Frequency meter Wireless set No. 19 
B.C. 221 Demobbed valves 

T.V. Service Sheets 

150 sheets covering the most popular 
post -war Televfsors by leading 
makers- Cossor, Ekco, Ferguson. 
Pye, etc. 41.10.0 post free. 

Complete Walkie -Talkie 25,- A.C. /D.C. Multimeter Kit 
This Is the 46 Walkie- 
Talkie. It has a range of 
approx. 5 miles -lust right 
for search parties, fire 
brigades, etc. Operates 
from dry batteries. Com- 
plete with six valves and in 
metal case. Size approx. 
121n. x 6ín. x Min. Com- 
plete but leas crystal, not 
tested nor guaranteed, 
25' -. plus 2.6 carriage. 

Break -up Bargain 

Ranges : D.C. 
volts 0-5, 0-50. 0- 
100, 0 -500, 0 -1000. 
A.C. volts 0-5, 
0-50, 0-160, 0-500. 
0 -1,630. D.C. 
milliatups 0-5, 0- 
100, 0 -500. Ohms 
010.000 with in- 
ternal batteries. 
0- 500,000 with 
external b a t - 
teries. Measures 
A.C., D.C. volts, 
D.C. current and ohms. All the 
essential parts Including metal 
ease, tin. moving coil meter, 
selected resistors, wire for shunts, 
range selector, switches, calibrated 
scale and full instructions. price 
19 6, plus 2;8 poet and insurance. 

Metal Rectifier 
80 mA. 300 volt. 36 each, pins S. 
post 1 -. 
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Multi- Purpose Mains 
Transformer 

Heavy duty construction, must have 
cost at least £3 to make. Offered at a 
snip price of 14/6. 
Specification :- 

Primary Standard 230 V. 
Secondary 1. 660 v. -200 mA. centre 

tapped. 
Secondary 2. 80 v. -100 mA. 

_ Secondary 3. 23 v.- 750mA. 
Secondary 4. 7 v. -5 amp. centre 

tapped. 
Secondary 5. 5 v.-3 amp. 

In addition there is a window space 
for extra L.T. windings, winding ratio 
is 25 turns per volt. Weight of trans- 
former is 12 lb., size approximately 
6in. x 45ín. x 41ín. Connections all 
brought out to terminals on bakelite 
panel. We have only 500 of these, so 
order at once to avoid disappoint- 
ment. Non -callers add 3/6 postage 
please. . 

" Dim and Full " Switch 
Particularly useful for controlling 
photoflood lamps which have only a 
short life at full brilliance. This 
toggle switch has three positions the 
first position puts two lamps in series 
at half brilliance for setting up, the. 
second position is off and the third 
position full brilliance for the oper- 
ational shots. Also useful for control- 
ling night lights, heaters, etc., etc. 
Price 2.6 each. S. post 9d. Circuit 
diagram included 

Mains Isolation Transformer 

Cine Cameras 
16 mm. motorised (24VAC) 
for 16 frames per second, con- 
tains fine F;8.5 triple anastig- 
matic lens and spool to carry 
25ft. of film - probable cost 
around £150. brand new and in 
sealed carton £6.10.0 or 20 /- 
deposit and 13 fortnightly 
payments of 10, post and 
insurance 3/6. 

Gram into Tape Recorder 

Convert your Record Player or 
Radiogram into a Tape 
Recorder. Can be fitted in a 
few seconds and then you have 
immediately all the facilities 
afforded by a normal Tape 
Recorder. i.e., record playback. 
erase, rewind, etc. As illus- 

trated. But less pre -amp (circuit diagram of,suitable 
Pre-amps included)fonly 7.10.0, or 101- down and 16 weekly payments of 10 / -. - 1 I 

Non -callers please add 5 - carriage and insurance. Convector heat'- Made from heavy Dn With pre -amp £13!26 or £1 down and 26 weekly gauge sheet steoi galvanised). For payments of 10 -. greenhouse, workshop, aviary. etc. 
500 watts, £112/6 : 1,000 watt. ES 
£2/10' -. 1,000 watt with wired, but ES 
separate thermostat, £3'17'6. 2K 

ES watt free standing or wall mount- 
ing. £3 19'6: 2K watt with built -in 
thermostat. £4'19;6. Carriage and ES 
insurance 5 - per 'heater. ALL ARE ES 
GUARANTEED FOR 5 YEARS. ES 

ffl Yaxley Switches 
3 Pole 2 way ... ... vs ES 

12 Pole 2 way ... ... ... 2/- ES 
1/6 ES 

2,- ES 
2/9 

ES 
2,6 
26ES 
2 ES 

3'8 ES 

416 ES 
2/- ES 

ES 
ES 

133 "Sniper - 
scope " EG 

5/- only. 

ESESESESES®ESERESESESESESESES 

TOPI 
FREEZE 

I. 

3 

ESESES 
ES 

ES 

ES 

FEES 

ES 

ES 
ES i ES 

Wrap your heater cable around the 
pipes in your loft to prevent a freeze - FE 
up. With full instructions. 16 yds., ES 
9'6. ES 

Convector Heater ER 

ER 

ER 

ffl 
ES 

ES 

LE 

ES 
ES f 
!E 
ES 

ES 

Makes servicing safe. Input tapped 
200 -250 v,, output tapped 200 -250 v. 
Rated at 500 watts, intermittent 
rating 2.000 watts. Screens for sup- 
pressing mains interference. Size 
approximately 14in. x 6in. x 6in.. 
weight approximately 4015s. Price 
£5.12.6. Carriage and insurance 76 
(up to 250 miles). 

LATEST TYPE 

Turret Tuner 
Brand new stock, not 
surplus, with coils for 
Band I and III complete 
with valves. Model 1 I.F. 
output 33.'38 Mc /s. Series 
heaters Model 2 I.F. output 
16 19 Mc.,'s. Parallel heaters. 
With instructions and cir- 
cuit diagram. 79'6. With 9 Pole 3 way ... 
knobs 3/6 extra. post and 2 Pole 4 way ... 
insurance 216. 6 Pdle 4 way ... 

4 Pole 5 way ... 
2 Pole 6 way ... 
1 Pole 7 way ... 
1 Pole 11 way ... 
2 Pole 11 way ... 
1 Pole 12 way ... 
2 Pole 12 way 

6 Position Shorting 

Avo Prodclips 

The advantage of these test prod 
is that by pressing the trigger : t 

the side they become crocodil, 
clips and can be left in circuit. This 
is a great time saver when servicing 
Price 15/- pair. 

Miniature 
Microphone 

American made. 
Dynamic type, real 
bargain at 1/6. 
Plus 6d. 
postage. 

Headphones 
Ex- Government low resistance. 
perfect. 7/6 pair. Plus 1 6 postage. 

1) 
t 

ES 
ES 

" Cats eye " used or seeing In the ES 
dark. Will work burglar alarms, ES 
counting circuits. smoke detectors ES 
and the hundred and one other devices ES TABBY EQUIPMENT COMPLETE as wi ll the simpler type of photo cell. Al 
Price 5:- each. Post and ins., 

Complete equipment for seeing in the dark, as fitted to Data will be supplied with cells if 
Army vehicles for night driving. etc. Complete working required. 143 
equipment comprises : 2 Infra Red Radiators, adjust- 
able binoculars. powerpack for 6 or 12 volts. control 
units and inter- connection cables. Original cost 
probably around 5100. Unused and in perfect order - 
£6.19.6 or 10'- deposit and 15 fortnightly payments 
of 10' -- 
Definitely your last chance! We still have a few 
of (the 11208 Communication Receivers (Sputnik 
Specials) and if sons hurry your order to us you 
may be in time -but please act promptly. Price for 
tested receiver is 56.19.8. or 10'- deposit and the dozen -and -one applications to ES 16 weekly lutynlent: of 10' -, plus 15;- carriage. which a,neon can be put, 2' -. 

ES 
All items ails erl iced can be obtained from the following Companies. ES if ordering; by post, address sour order to the Company nearest to you and please include postage. ES 

Electronics (Eastbourne), 1.10., Elecironies (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park), Ltd, ES 
86, (:rove Rd., 42-46. Windmill 11111, 266, London 11050, 29, Stroud Green ltd., Eastbourne. Ruislip, Middx. Croydon, Finsbury Park, N.4. EH Phone: Eastbourne 6565. Phone : RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1049 

ES Half day Wednesday. Half day. Wednesday. Half day, Wednesday. Half day, Thursday. 
Fli : FESESESESESE1303ESESESESESESESESESEiESESESESESESESESESESESESESESESESESESESESESESESESESESESFSTMESESESESESESESESESESESESESESESES 

Long, ]led' and Short W " aye ES 

Coil Pack. An exceptionally well 
made coil pack which covers the ES 
standard long. medium and short ES 
wavebands for 465 k /c. I.F., complete 133 

with diagram of connections, 1416. ES plus 1!6 postage and insurance- 
ES limited ,quantity only. 

Neon Lamp, midget wire ended. Ideal ES 
for making mains tester or for any of ES 
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4 PRACTICAL WIRELESS March, 1959 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090. 

EXPRESS SERVICE ! C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHER BY LETTER, PHONE OR WIRE, DESPATCHED 
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY. 

ANY ORDER UP TO £10 INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 8d. EXTRA. ORDERS OVER £10 
INSURED FREE. 

082 17/6 6C4 1/- 6V6GTG 8/ -' 19H1 10 /- 9003 5/6!DK96 I0 /- EL32 5 /61KTZ63 10/6 
OZ4 6/- 6C5 6/66X4 7/- 20DI I6 /- 9006 6/ -¡DL2 I5 /- EL33 20/2'L63 6/- 
IA3 3/- 6C6 6/6 6X5GT 6/6 20D2 27/10 AC /PEN (5 I DL33 9/6 EL34 17/6 LN 152 14/- 
1AS 6/- 6C8 12/6,6Z4/84 12/620F2 27/10 or pin) 24 15 /- EL38 27/IOLZ319 9/- 
ICS 12/6 6C9 12/6 6/30L2 I0/ -'20L1 27/IO ACSPEN DL92 7/6 EL4I II /- MH4 7/- 
IDS 17/5 6C10 12/617A7 12/6 20PI 27/10 24/4 DL94 9/- EL42 11/6 MHD4 25/9 
ID6 10/6 6CD6G 31/4 7B7 8/6120P3 24/4 ACSPEN/ DL96 10/- ELB1 15/- MHL4 7/6 
IH5GT II /- 6CH6 12/67C5 8/- 20P4 27/IO OD 27/10 DLSIO 10/6 EL84 10/6 MHLD6 12/6 

114 6/6 603 20/11 7C6 8/ -20P5 24/4 AC4PEN DM70 8/6 EL9I 5 / -'ML4 12/6 
ILDS 5/- 6D6 6/6 7D5 24/4 25A6G 20/2 27/10 EA50 2/- EL95 10/6 ML6 6/6 
ILN5 5/- 6E5 12/6 7H7 8/- 25L6GT 10/- ACSPEN EA76 9/6 EM34 I0 /- MPT4 (5 or 
INSGT II /- 6F1 27/IO 7R7 12/6'.25Y5 10/6 24/4 EABC80 9/- EM7I 24/4 7 pin) 24/4 
IRS 8/- 6F6G 7/- 7S7 10/6 25Y5G I0 /- ACSPEN/ EAC9I 7/6 EM80 10/6 MUI4 10/- 
155 8/- 6F6GTM 8/- 7V7 8/6 25Z5 10/6 DD 27/IO EAF42 10/6 EM81 10/6 MX40 27/10 
1T4 6/6 6F8 12/6 7Y4 8/- 25Z4G 10/- AC6PEN 7/6 EB34 2/6 EN3I 34/9 N37 20/11 
105 10 /- 6FII I8 /1 8D2 3/6 25Z6G 10 /- AC /HL/ EB41 8/6 EYSI 10/6 N78 I8/I 
2A7 10/6 6F12 7/6 8D3 7/6 25Z6GT DDD 15/- EB91 6/6 EY83 17 /5 N108' 19/6 

2C26 4/- 6FI3 12/6 9D2 4/- 17/5 AC /P4 8/- EBC33 7/6 EY86 14/6 N308 21/7 
2D13C 7/6 6F14 27/10 10C! I5 /- 27SU 20/11 AC/TP 34/9 EBC41 10/- EZ35 6/6 0A70 5/- 
2P 27/10 6F15 161- 10C2 27/10 2807 7/- AC /VPI EBC81 14/8 EZ40 8/- 0A71 6/- 
2X2 4/6 6F16 9 6 10H 19/6 3001 9/- 15/- EBF80 10/- EZ4I I0 /- 0072 30/- 
3A4 7/- 6F17 12 6 10F9 11 /6 30F5 8/- AC /VP2 EBF89 9/6 EZ80 9/6 P61 3/6 
3A5 12/6 6F32 10/6 10F18 12/6 30FL1 10 /- 27/10 EBL2I 24/4 EZ8I 9/- PABC80 
3B7 12 /6 6F33 7/6 IOLD3 8/6 30L1 9/- AL60 10/- EBL3I 24/4 FC2A 25/9 15 /- 
306 SI- 6G6 6/6 IOLDI 1 16/9 30P12 12/6 ATP4 5/- EC52 5/6 FC4 27/10 PCC84 9/- 
3Q4 7/6 6H6GTG 3/- 10P13 17/6 30P16 10/- AZI 17/5 EC54 6/- FCI3 27/10 PCC85 12/6 

3Q5GT 9/6 6H6GTM3 /6 10P14 20/2 30PLI 12/6 AZ3I 10/- EC70 12/6 FC13C27/10 PCF80 9/- 
354 7/6 615G 5/- I ID3 25/9 31 7/6 AZ4I 14/B ECC3I 15/- FW4 /500 PCF82 12/6 

3V4 9/- 6JSGTG 5/6 11E3 15 /- 33A/158M 836 25/9 ECC32 10/6 10 /- PCL82 12/6 

SR4GY 17/6 6J5GTM 6/- 12A6 6/6 30/- BL63 7/6 ECC33 8/6 FW4 /800 PCL83 14/- 
5U4G 8/6'616 5/6 12AC6 16/- 35/51 12/6 CI 12/6 ECC34 25/9 10f- PEN4DD 
5V4G 11/6 617G 6/- I2AD6 18/- 35L6GT 9/6 CIC 12/6 ECC35 8/6 GZ30 10/6 27/10 
5X4G 12/6 6J7GT 10/6 I2AE6 14/8 35W4 8/6 CBLI 27/10 ECC8I 8/- GZ32 12/6 PEN25 20/11 
5Y3G 8/- 6K6GT 8/- I2AH7 8/- 35Z3 10/6 CBL3I 24/4 ECC82 7/6 GZ34 14/- PEN36C 
5Y3GT 8/6 61(7G -'5 /- 12A148 10/6 35Z4 7/6 CCH35 24/4 ECC83 10/- H30 5/- 24/4 
5Y4 12/6 6K7GT 6/- 12AT6 10/6 35Z5GT 9/- CK506 6/6 ECC84 10/- H63 12/6 PEN4ODD 
5Z3 12/6 6K8G 8/- 12AT7 8/- 4IMTL 8/- CK523 6/6 ECC85 9/6 HABC80 25/- 
5Z4G 10/6 6K8GT /G 12AU6 24/4 42 24/4 CL33 20/2 ECC9I 5/6 13/6 PEN44 
5Z4GT 12/6 I I/- 12AU7 7/6 43 24/4 CV63 10/6 ECF80 13/6 HK90 10/- 
6A7 27/10 6K25 20/11 12AX7 10 /- 5005 12/6 CV85 12/6 ECF82 13/6 HLI33DD PEN45 

27/10 
19//6 

6A8 10 /- 6L1 24/4 12BA6 9/- 50CD6G CV271 10/6 ECH3 27/10 12/6 PEN45DD 
6AB7 8/- 6L6G 9/6 1213E6 10/- 31/4 CV428 30/- ECH2I 24/4 1-1L23 10/6 

6AB8 14/- 6L7GT 12/6 12BH7 22/3 50L6GT 9/6 CYI 17/S ECH35 9/6 HL23DD PEN46 277/1/°6 

6AC7 6/6 6LI8 I3 /- 12C8 I5 /- 53KU 20/11 CY31 I7 /5 ECH42 9/6 18/1 PEN38324/4 
6AG5 6/6 6L19 24/4 12E1 30/- 72 4/6 DI 3/- ECH8I 9/- I-1L41 12/6 PEN453DD 
6A)8 9/- 6LD20 16/9 12)SGT 4/6 75 25/9 DIS 10/6 ECL80 14/- HL4IDD 34/9 
6AK5 8/- 6N7 8/- 1217GT 10/6 77 8/- D42 10/6 ECL82 12/6 20/2 PEN /DD 
6AK8 9/- 6P25 24/4 12K5 I8 /IO 78 8/6 D63 5/- EF9 24/4 HL42DD 4020 27/10 
6AL5 6/6 6P28 27/10 12K7GT 7/6 80 9/- D77 6/6 EF22 14/- 20/2 PL33 20/2 
6AM6 7/6 6Q7G I0 /- 12KBGTI4 /- 85A2 15 /- DAC32 II/- EF36 6/- HN309 25/9 PL36 24/4 
6AQ5 8/6 6Q7GT II /- I2Q7GT 7/6 150B2 I5 /- DAF9I 8/- EF37A 8/- HVR2 20/- PL38 27/10 
6AT6 8/6 6R7G 10!- 12SA7 8/6 185BT 34/9 DAF96 10/- EF39 6/- HVR2A 6/- PL81 I6 /- 
6AU6 10/6 6SA7GT 8r6 125C7 8/6 1858TA 34/9 DD41 14/8 EF40 15/- KF35 8/6 PL82 10 /- 
6B4G 6/6 6SC7 10/6 12SG7 8/6 203THA DDT4 25/9 EF4I 9/6 KK32 23/- PL83 11/6 

687 10/6 65G7GT 8,- 12SH7 8/6 27/10 OF33 11 /- EF42 12/6 KL35 8/6 PM2B 12/6 

6138G 4/6'6SH7 8 12517 8/6 220TH 25/9 DF91 6/6 EF50(A) 7/- KT2 S/- PM I2 6/6 
6B8GTM 5/- 6517 8i- 12SK7 8/6 402PENA DF96 10/- EF50(E) 5/- KT33C I0 /- PMI2M 6/6 
68A6 7/6 65K7GT 8, /- 12SQ7 12/6 24/4 DH63 IO /- EF54 5/- KT36 27/IO PX4 34/9 
68E6 7/6 6SL7GT 8/- I2SR7 8/6 807 7/6 DH63(M) EF73 10/6 KT4I 27/10 PX25 62/7 

68G6G 24/4 6SN7GT 7/6 12Y4 10/6 956 3/- 17/6 EF80 8/- KT44 15 /- PY31 17/5 

6ßH6 9/- 6SQ7GT 9/ -11457 17 /- 1821 17/S DH76 7/6 EF85 7/6 KT6I 20/2 PY32 20/11 

68J6 7/6 6SS7 8/21501 27/10 4033L 12/6 DH77 8/6 EF86 14/- KT63 7/- PY80 8/- 
68R7 11/6 6U4GT 12/6,18 24/4 5763 12/6!DH107 14/8 EF89 10/- KTW6I 8/- PY8I 9/- 
6BW6 9/6 6U5G 7/6.19AQ5 II /- 7193 5 / -,DK32 23/- EF9I 7/6 KTW62 8/- PY82 9/- 
6BW7 8/- 6U7G O/6 I9BG6G 7475 7/6,DK91 8/- EF92 5/6 KTW63 8/- PY83 9/6 
68X6 8/- 6V6G 7/ -! 24/4 9002 5/6 DK92 10/6 EK32 8/6 KTZ41 8/- PZ30 20/11 

NEW METAL RECTIFIERS -FULLY GUARANTEED 
DR M-113 15/4 RM -3 9/6 WX3 3/6 I4A100 27/- I4RA 1 -2 -8 -2 19/- I6RE 2 -1 -8 -I 8/6 

DRM -2B 16/2 RM-4 18 /- WX4 3/6 14A124 28/- I4RA I -2-8 -3 23/6 18RA I -I -8 -1 4/6 

DRM -3B 23/3 RM -5 24/- WX6 3/6 I4A163 38/- I4RA 2- I -16 -I 21/- I8RA I- 1 -16 -1 6/6 

RM -O 7 /II W4 3/6 I4A86 18/- 148130 35/- I6RC I- I -16 -I 8/6 I8RA I -2 -8 -1 11/- 

RM-I 7/- W6 3/6 I4A97 25/- 14B261 11/6 I6RD 2 -2 -8 -1 12/- 18RD 2 -2-8 -I IS /- 
RM-2 7/6 Technical leaflet on Metal Rectifiers or Hivac Miniature Valves free on receipt of S.A.E. 

VOLUME CONTROLS ELECTROLYTIC CONDENSERS 
All with long spindle and Standard Can 100x400 mid., 275 v. 12/6 Wire -ended Tubular 8 x 8 mid., 450 v. 3/- 
double -pole switch. 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/6 8 mid., 450 v. 1/9 16 x 16 mid.. 450 v. 3/9 

10K. 25K. 50K. IOOK. 64 x 120 mid., 350v. 8/3 200 mfd., 275 v. 3/6 16 mfd., 450 v. 2/9 32 x 32 mfd.. 350 v. 4/- 
} meg. k meg. 1 meg. 2 meg. 60 x 250 mfd., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 4/- 
TERMS OF BUSINESS :CASH WITH ORDER OR C.O.D. ONLY. POST /PACKING CHARGES 8d. PER ITEM ORDERS 
VALUE £3 OR MORE POST FREE. C.O.D. 2/8 EXTRA. WE ARE OPEN FOR PERSONAL SHOPPERS MONDAY TO 
FRIDAY 8.30-5.30. SATURDAYS 8.30 -1 P.M. ALL VALVES, NEW, BOXED, TAX PAID, AND SUBJECT TO MAKERS' 
GUARANTEE. FIRST GRADE GOODS ONLY. NO SECONDS OR REJECTS. CATALOGUE OF OVER LOOP DIFFERENT 
VALVES, WITH FULL TERMS OF BUSINESS, PRICE 8d. PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. 

_ STAMP, PLEASE. 

QP2I 7/- UCF80 23/-. 
QP25 15f- UCH2I 24/4i 

UCH81 11/6 
QV04/7 15/- UCL82 15/6 
R2 10/- UCL83 2S/9 
R12 10/6 UF4I 9/- 
R18 17/6 UF42 19/61 
RI9 25/II UF80 10/6 
SD6 12/7 UFOS 10/6 
SP4(7) 15/-. UF86 24/4 
SP41 3/6 UF89 10/6 
SP42 12/6, UL4I 10/6 
SP61 3/6 UL44 27/10 
SU25 27/0 UL46 ISI t 
SU61 10/6 UL84 I1/6i 
741 24/4 'UM4 I8/11 
TDD4 25/9 URIC 17/54 
TOD 13C UU6 20/11I 

25/9 UU8 27/Ie 
TH4B 27/10 UYIN 17/5 
TH4I 27/IO UY21 17/I 
TH233 34/9 UY41 8/66 
TH2321 20/- UY85 
TP22 15/- VLS492A E 

TP25 19/6 VMP4G 15/- 
TP2620 34/9 VP2(7) 12/61 
TY86F 20/II VP4(7) 15/- 
U12/14 12/- VP4B 24/4- 
016 12/- VPI3C 7¡ 
U18/20 10/- VP23 6/6 
U22 8/- VP4I 6/6 
U24 31/4 VRI05/30 
025 24/4 9/-. 
U26 12/6 VR150/30 
U31. I0/- 9/- 
U33 27/10 VT6IA 5/-1 
U35 27/10 VT501 5/-- 
037 27/IO W6I M 27/10 
U43 10/6 W76 7/6 
U45 10/6 W81M 6/- 
050 8/- W107 12/6 
U52 8/6 W729 19//6- 
U76 7/6 X31 27/10' 
U78 7/- X41 27/10 
U107 17/5 X42 27/IO 
U191 20/11 X61 12/6 
U251 15/- X6IM 27/10. 
U281 20/11 X63 10/- 
0282 23/8 X65 12/6 
U301 24/4 X66 12/6 
U329 15/- X76M 14/- 
U339 20/11 X78 22/3 
U404 10/6 X109 18/1 
U801 31/4 XD(I.5) 6/6 
04020 17/S XFGI 18/- 
UABC80 XFYI2 6/6 

10/6 XH(1.5) 6,/6 
UAF42 10/6 XSG(I.5) 
U841 12/7 6 6 
UBC41 10/- Y63 7 6 
UBC8I 14/8 Z63 10 6 

UBF80 9/6 Z66 20.- 
UBF89 10/6 Z77 7 6 
U131_21 24/4 Z719 S'- 
UCC85 10/6 Z729 14, - 
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The "NEW" 1959 
,1 "fidelity" 

e tml 
TAPE RECORDER 

for truly "Hi -Fi" Recordings 
IT INCORPORATES 

The latest COLLARO TRANSCRIPTOR TAPE DECK. 
The model HF /TR3 " fidelity " AMPLIFIER. (Described below.) 
ROLA /CELESTION 10in. s 6 P.M. Speaker. 
1.200 reel EMI tape. 
ACOS Crystal Microphone. 

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD 
HEAR THIS MODEL -TRULY " Hi -Fi " RECORDINGS ARE 
OBTAINABLE and it is comparable to much higher- priced 
Recorders. 
Alternatively send S.A.E. for ILLUSTRATED LEAFLET. 

(Plus £1110 /8 Carriage and Insurance, of which £1 is refunded on return of Packing Case. 

THE MODEL HF /TR3 TAPE AMPLIFIER 
INCORPORATING 

SPEED TREBLE EQUALI- 
SATION by' means of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF 
PARTS £12.15.0 
PRICE FULLY ASSEM- 
BLED & .0 TESTED £6.10 

í3 

PRICE 

£49.10.0 
Terms: Dep. 
£9.18.0 and 12 monthly pay- 
ments of £3.12.7 
or Dep. £16.10.0 
and 12 monthly payments of 
£3.0.6. 
THE LEGS 
SHOWN IN THE 
ILLUSTRATION 
ARE READILY 
DETACHABLE. 
AND ARE AN 
OPTIONAL E X - 
TRA AT 81.2.6. 

HIRE PURCHASE. Deposit £3.6.6 and 12 monthly payments of 
21.4.2. A very high -quality Amplifier based on the very successful 
TYPE "A" design completed in the MULLARD LABORATORIES. 
ONLY NEW HIGH -GRADE COMPONENTS are Incorporated includ- i(i MULLARD VALVES and a GILSON OUTPUT TRANSFORMER 

. other features are -Magic Eye Recording hand indicator- 
Effective Time Control -Monitoring and Extension Speaker 
Sockets -Has own Power Supply and can be used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size llin. x bin. x 6in. Can be supplied for use with 
Truvox -Collaro- Lane -Brenell or Motek Decks. Please specify 
which. 
S=nd S.A.E. Tor leaflet or 2B for the complete Assembly Manual 

THE NEW MULLARD TYPE " +C " 
TAPE PRE -AMPLIFIER -ERASE UNIT 

j INCORPORATING THE NEW FERROXCUBE I'OT CORE PUSH- 
PULL OSCILLATOR and 3 -SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 
PRICES ... INCLUDING SEPARATE SMALL POWER SUPPLY 
COMPLETE KIT 

OF PARTS £14 .0 .0 
ASSEMBLED 
AND TESTED £17 0 0 
Deposit £3.8.0 and 12 months 
of £1.4.11. 

ING P ALSO AVAILABLE 
C POWER SUPPLY UNIT 

FOIL 211.15.0 and £14.10.0 respectively. 
(Carriage and Insurance is 5'. extra.) 

WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this ' Hi -Fi " Pre -amplifier strictly to 
Mullard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It 
comprises a COMPLETELY SELF- CONTAINED UNIT, all corn - 
ponents and valves being contained in a well -ventilated !Joa- 

o Chassis neatly finished in Hammered Gold with a very attractively 
engraved PERSPEX FRONT PANEL. 

HOME CONSTRUCTORS 
YOU CAN BUILD THIS PORTABLE 
TAPE RECORDER from £41.10.0 

WE OFI 1 {l: YOU 
THIS ti1J.It( °Pill\ 

la) The PORTABLE 
CASE illustrated here 
(25.0.0). 1.2C Oft. E.M.I. 
TAPE (21.15.01. ACOS 
CRYSTAL MIKE £1.15.0). 
BOLA loin. x Sin. LOUD- 
SPEAKER (61.10.0). 
ALL FOR . . - £9.0.0 

AVAILABLE ON HIRE PURCHASE WITH (b) or (d) below: 
(hi The COLLARO MK. IV TAPE DECK (£25.0.01 and the HFiTR.3 

AMPLIFIER Assembled and Tested. FOR .. . £36.0.0 
H.P. Deposit 27.4.0 and 12 months of 22.12.8. 

>el As in (b) above. but HE. TRI supplied as £32.10.0 COMPLETE KIT OF PARTS 
(d) The TRUVOX MK. IV TAPE DECK incorporating Precision 

Rev. Counter (£30.9.0) and the HF, TRI AMPLIFIER £41.10.0 Assembled and Tested 
H.P. Deposit £8.8.0 and 12 months of £3.0.10. 

(e) As in (d) above, but the. HFTR3 supplied as £38.0.0 
COMPLETE KIT OF PARTS 

(Carriage and Insurance on above quotes 10 /- extra.) 
NOTE : Messrs. Collard when supplying the MK. IV Deck do 

not wire up the Deck Switches. We will do this at charge of £1.0.0, 
or supply a Wiring Diagram to the Home Constructor. NNN c 

Please send S.A.E. with all correspondence. 

TO ADDtFULL'TAPErRECORDING FACILITIES To any modern 
" Hi -Fl " AUDIO AMPLIFIER (such as our Mullard " 5 -10 " 
and 2 valve Pre -amplifier) ALL YOU NEED IS . THE 
TYPE " C " PRE -AMPLIFIER and a TAPE DECK ... WE OFFER - 

(a) The COLLARO MK. IV TAPE DECK and the MULLARD 
TYPE " C " PRE -AMPLIFIER with Power Unit £37.0.0 Assembled and Tested 
H.P. Deposit £7.8.0 and 12 months of £2.14.3. 

(b) As in (a) above but the Type " C " supplied £34.0.0 as COMPLETE KIT OF PARTS 
(c) The TRUVOX MK. IV TAPE DECK incorporating Precision 

Rev. Counter. and the MULLARD TYPE " C " 
PRE -AMPLIFIER with Power Unit Assembled and £42.10.9 Tested 
H.P. Deposit £8.10.0 and 12 months of £3.2.4. 

Id) As In (c) above but the TYPE " C " supplied as £39.10.0 COMPLETE KIT OF PARTS. 
(Carriage and -Insurance on above quotes 10 /- i'xt 

STERN RADIO LTD. 
109 & 115 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812/3/4 

www.americanradiohistory.com

www.americanradiohistory.com


6 

AMPLIFIERS 
PRE -AMPLIFIERS 
FOR THE " HI-FI" ENTHUSIAST $ 

s 

THE VERY 
POPULAR 

MULLARD 

It 5 -10 " MAIN 

AMPLIFIER 

MULLARD'S 
NEW, 2- STAGE 

PRE -AMPLIFIER 
TONE CONTROL 

THE NEW 

MULLARD 3 -3 

MAIN 
AMPLIFIER 

PRi-CTICAL WIRELESS March, 195,9 

MULLARD DESIGNS THE 

HOME CONSTRUCTOR 
Undoubtedly the most successful amplifier yet designed, and used 
in conjunction with the new Mullard Pre -amplifier. an undistorted 
power output of up to 10 watts is. obtained. Thoroughly recom- 
mended to the " Hi -Fi " enthusiast who contemplates a very high 
quality home installation. In addition the versatility of the 
equipment makes it quite suitable for use in small halls. etc. 
We supply complete to MULLARD'S Specification with specified 
valves and components and including the latest PARMEKO Ultra - 
linear Output. Transformer and the PARMEKO Mains Transformer 
which has power available to drive Radio Tuning Unit. 
COMPLETE KIT £1 O.O.O 

ASSEMBLED & 
we 

TESTED 10.0 OF PART 1 

'Carriage & Insurance 5.'- extra.) 
THIS " 5-10 " with the latest PARTRIDGE £1 s O ex- 
ULTRA-LINEAR a L OUTPUT TRANSFORMER for 

A completely new design employing two EF86 valves, and in par- 
ticular designed to operate with the Mallard range of Power Ampli - 

rr 
fiers, 

b t 
but also perfectly suitable for other makes, etc. 

Briefly 
Equalisation for the latest R.I.A.A. characteristics. 
Input for variable reluctance. Magnetic Pick -Ups. 
Input for Crystal Pint -Ups. Input for Tape replay. 

(a) Direct from High Impedance Tape Head. 
(b) From a Tape Amplifier or Pre -amplifier. 

Sensitive Microphone Channel. 
Wide range Bass and TREBLE Controls. 
Attractive Perspex front control panel. 
Our Kit is strictly to MULLARD'S SPECIFICATION. e COMPLETE KIT OF £s3.O AASSEMBLED &TESTED £6.0.0 PARTS 

(Carriage & Insurance 5/- extra.) 

&1I66OSe 
S.A.E. if ILLUSTRATED and DESCRIPTIVE i .,re required : the ASSEMBLY MANUALS. 

r Practical Drawings, etc., are available at 111 each. 

Based entirely on the present very popular " 3-3 " model and de- 
signed to operate in conjunction with the new 2 -stage PREAM- 
PLIFIER (shpwn left) thus providing all the facilities associated 
with the more expensive " Hi -Fi " Equipment. We recommend it 
as the IDEAL HOME INSTALLATION where very high quality is 
desired at the lower volume level (up to 3 watts). We supply com- 
pletely to MULLARD'S SPECIFICATION including the latest 
PARMEKO. Output Transformer, specified Valves and Components. 
Has power available to drive a Radio Tuning Unit. 
COMPLETE KIT OF £TOO Alternatively r8 

.0.0 PARTS .. EMBLE & 
we 

TESTED 
(Carriage & Insurance 51- extra.) 

SPECIAL PRICE REDUCTIONS . . . 
I b- i o\il'I.t.I i. I.11' OF PARTS to build both the " 3-3 " 

\I \1\ utl'I.I1 11.1; '-nd the 2-STAGE PEE- £1210.0 A)11'l.11 111t-1 11\iYtUl. 1\rC ... ... ... á11L 1 

(b) 'VI, I II \1I'1.I. ti 1. I I OF PARTS to build the " 5-10 ' 
JIA1\ \\II'1.11 ILI; , the 2-STAGE PRE- 15.150 A111.1 li 11!It-i II\1 1t111. I'\IT ... ... ... 11 J l 
PItIt 1: P(/It 1-111."5-10" .-11tFSUB.It:f'T'r0£1.6.OEXTItA 
IF 1111-: 1'Altllt111GP: 'l'ItA\SFO1t\11ì1t IS REQUIRED. 

Only NEW RIGA GRADE Components and 
MULLARD VALVES are 
supplied with these Kits- 

(a) The " 3 -3 " and the 2 -STAGE PRE _AMPLIFIER *15.0.0 
both ASSEMBLED and TESTED .. 

R.P.: DEPOSIT £3.0.0 and 12 Monthly Payments of 11.2.0. 
(b) The " 5-10 " and the 2- STAGE PRE- AMPLI- £18.13.0 FIER both ASSEMBLED and TESTED 
R.P.: DEPOSIT 13.16.0 and 12 Monthly Payments of £1.7.9. 
When ordering include an extra 7'6 to cover Carriage and Insurance. 

MODEL 5107 RC 

THE NEW 

COMPLETE 

MULLARD 5 -10 
AMPLIFIER 

THE NEW 

COMPLETE 

MULLARD 3 -3 

Designed for a simple domestic installation with Genuine High 
Quality reproduction up to a maximum of 10 watts. Separate 
BASS and TREBLE Controls are incorporated with switched inputs 
for 78 and L.P. Records plus Radio Tuning Unit. 
We incorporate SPECIFIED COMPONENTS and NEW MULLARD 
VALVES. We also give the purchaser the choice of two of the best 
ULTRA -LINEAR OUTPUT TRANSFORMERS made -first the 
latest by PARMEKO, LTD., and also the latest by PARTRIDGE 
(f1.6.0 extra). We also supply the PARMEKO MAINS TRANS- 
FORMER, and this has extra power available to supply a Radio 
Tuning Unit. The Control Unit can easily be detached from the 
Amplifier Chassis for use in a remote position. 
COMPLETE PARTS Alternatively 

Transformer) 
AND T STD £3Ó 

H.P. Terms : Dep. 12.14.0 and 12 Monthly Payments of 19.10. 
Send S.A.E. for ILLUSTRATED LEAFLET or 1/6 for the 
ASSEMBLY MANUAL. 

THE IDEAL AMPLIFIER FOR A SMALL 1116M QUALITY 
INSTALLATION 

OF 
COMPLETE 

RTS 
KIT E7.1 

10.0 and FULLY TESTED 
ASSEMBLED 

(plus 6i6 coverage and insurance) £3.19.6 
H.P. Terms :'Dep. 12.0.0 and 8 Months of £1.0.0. 
Developed from the very popular 3 -valve 3 -watt Amplifier designed 
in the Mullard Laboratories. Our kit is complete to MULLARD'S 
SPECIFICATION including supply of specified components, Mal- 
lard valves and a PARIIEKO OUTPUT TRANSFORMER. 
Send S.A.E. for leaflet or 1.6 for ASSEMBLY MANUAL. 

STERN RADIO LTD. 
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STERN'S FOR STEREO 
OUR POPULAR MULLARD MAIN 
ARE RECOMMENDED FOR USE 

. THE 
" STEREO EIGHT " 
PRE-AMPLIFIER 

£23.2.0 
(Carr. & Ins. 51- extra.) 

AMPLIFIERS 
WITH THE DULCI 

STEREO PRE- 
AMPLIFIERS 

THE "STEREO TWO" 
PRE -AMPLIFIER 

£9.9.0 . 

(Carr. & Ins. 5'- extra.) 
Both Pre -amplifiers can be supplied to correctly operate with our very 
popular MULLARD " 3-3 " and " 5 -10 " MAIN AMPLIFIERS (described 
opposite). For Stereo reproduction TWO Main Amplifiers are necessary, 
but for normal " HI -FI " reproduction the " Stereo Eight " and the " Stereo 
Two " are perfectly suitable to operate with ONE Main Amplifier and the 
second Main Amplifier can then be added at any time, thus transforming a 
standard " HI -Fi " installation over to Stereo. 

WE OFFER PRE -AMPLIFIER and AMPLIFIER 
AT SPECIALLY REDUCED PRICES 

Send S.A.E. for full details. 
OTHER STEREO EQUIPMENT AVAILABLE: 

GRAM UNITS fitted with Stereo cartridge by ... GARRARD- COLLARO 
LENCO- B.S.R. 

HIRE PURCHASE TERMS ARE ALAILABLE. 

TO MODERNISE YOUR OLD RADIOGRAM 
THE NEW ARMSTRONG "JUBILEE" 

AJL /F.M. RADIOGRAM CHASSIS 

PRICE £30.9.0 
(Pius 7/8 Carr. and Ins.) 

HIRE PURCHASE : Deposit £8.4.0. 12 
g Months at £2.4.8. 

Messrs. Armstrong have always been 
associated with very high -class equip - 
ment. and this chassis is undoubtedly 
one of the best they have ever produced. 

MAIN FEATURES 
6 watts push -pull output with negative feedback. 9 valves and 2 diodes. 
Full F.M. band (87 -108 Mc/s) plus medium and long waves. Automatic 

frequency control on F.M. Adjustable Ferrite rod aerial on A.M. bands. Tape playback and record facilities. Two compensated pick -up inputs. 
Frequency response 30- 22,000 cps. 2 dB. Separate wide -range bass Si 

and treble controls. Output impedance for 3-, 74- and 15-ohm SPEAKERS. 
Tuning indicator. Size of chassis 12in. x 8in. x 7in. high. 

THE DULCI MODEL H.4 /PP AM /FM RADIOGRAM 
CHASSIS A4 Waveband Receiver Designed for first-rat., 
reproduction of Radio and Gram. (Plus 7(6 Carr. & Ins. £29.3.10: 
H.P. TERMS : Deposit £5l18í10 and 12 months at £2/210. 
BRIEF SPECIFICATIONS :- S 

Covers Short, Medium, Long and F.M. Wavebands. 
Employs Full A.V.C. For 3 or 15 ohm P.M. Speakers. 
The latest 8 -valve line -up. ' Magic Eye " Tuning Indicator. 
Excellent Tone range up to 4 watts output. PUSH -PULL Ultra 
Internal Aerial for local stations. Linear Output up to 
Overall size 12in. x 8/in. x 71in. high. 8 Watts. 

THE DULCI MODEL H.4T /2 COMBINED AM/FM TUNING UNIT 
INCORPORATING OWN POWER STIPPLE 

is in Stock. Specifically designed for operation with High Fidelity Ampli- 
fiers and capable of very high performance on Long, Medium and Short 
Wavebands plus the complete VHF FM Transmissions. Thoroughly recom- 
mended where a complete self -powered " All Wave " Tuner is wanted. 

PRICE £24.19.0 (Plus 7/6 Carr. & Ins.) 
HIRE PURCHASE : Deposit £5 and 12 months at £1/18,7. A fully illus- 
trated leaflet is available, please enclose S.A.E. 

A SPECIAL CASH ONLY OFFER ! ! 
This very attractive PORTARIJ AMPLIFIER 
CASE together with a good quality GRAM AMPLI- 
FIER and a matched P.M. SPEAKER. 
ALL for ONLY £8.7.6 (Plus 7 6 Carr. & Ins.) 
The Amplifier consists of a 2 -stage design fncor- 

T., porating 3 modern B.V.A. valves and has 
separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommodate al- 
most any make of Autochanger and is attrac- 
tively finished in Maroon and Grey Rexine. 
WE ALSO SUPPLY SEPARATELY- 
ta) 

AMPLIFIER 2.6 CAR i IV(aisE 0.17.6 
(C) P.M. SPEAKER 

and Insurance 4l- extra. 18/9 
CAR BATTERY CHARGER £2.19.6 We offer a COMPLETE KIT OF PARTS FOR ONLY 

EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS ARE INCLUDED. 
Will charge 6 or 12 volt Batteries at max. 21 amps. The design incorporates 
Ballast Resistor and Fuse, and we supply complete with Metal Box container. 

109 Sc 115 FLEET ST., LONDON, E.C.4 
Telephone; FLEET STREET 5812/3/4 i 

7 

! ! RECORD PLAYERS t t 
THE LATEST MODELS ARE IN STOCK 

MANY AT REDUCED PRICES!!! 
SEND S.A.K. FOR ILLUSTRATED LEAFLET 
A FEW CASH BARGAINS 
D.S.R. MONARCH 
UA8 4 -speed mixer 
Autochanger with 
Crystal Pick - up 

f619.6 
The COLLAR° " CONQUEST "' 4 -speed Autochanger, 
Studio Pick -up £7.19.6 
The latest COLLABO ' CONTINENTAL " 4-speed 
MIXER Autochanger. Studio " O " Pick- £.19.6 
The COLLARD 4 -speed Single Record Player. Studio 
Pick -up £6.19.6 
TILE NEW B.S.R. Model UA12 is in Stock. A 4 " SPEED " 
MIXER AUTOCHANGER. £8.19.6 
UA12. also available incorporating the 11.S.11. STEREO 
Pick -up, plays L.P. and 78 Records £11.17.6 
B.S.R. MODEL TU9 4 -speed Single Record Player. 
complete with separate Crystal Plck -up £4.10.0 
(This high output Pick -up is available separately for 
£1/1218.) 

Carriage and Insurance on each above 5;- extra. 
,I 

HIGH FIDELITY UNITS IN STOCK 
The latest GARRARD TRANSCRIPTION MOTOR " 301 " 
with Stroboscopically marked turntable £28.0.11 
The new GARRARD Model 411F High- quality Single 
Record Player fitted with the latest T.P.A.12 Pick -up 
Arm and G.C.8. Crystal Cartridge £19:7.10 
As above but fitted with the G.M.C.15 Moving Coil Pick -up 

£27.14.7, 
GARRARD Model TA /MK. II Single Record Player 
fttedhabwith Bead output 

Crystal Pick -up 
£9.15.8 

The GARRARD T.P.A.12 TRANSCRIPTION PICK- 
UP ARM is available separately or with Crystal or Mov- 
ing Coil Pick -up Heads. 
GARRARD AUTOC'HANGERS AVAILABLE FROM 
STOCK. Send S.A.E. For Leaflet. 
NEW HIR E PURCHASE TERMS ARE AVAILABLE 
ON ALL EQUIPMENT VALUE £9.0.0 AND OVER. 

and T.P.1 Transformer 

STERN'S MK. II fidelity 
F.M. TUNING UNIT 
PRICE 
(Plus 5' -Carr. £15.0.0 
and Ins.) 
HIRE PURCHASE De- 
posit £3.0.0 and 12 Monthly 
Payments of £1.2.C. 
Incorporates the latest MULLARD PERMEABILITY 
TUNING HEART and the corresponding MULLARD 
VALVE LINE -UP comprisingECC85, 2 type EF85s (or EF896 ) 
EM84 Tuning Indicator, plus 2 type O.A.79s Germanium 
Diodes. A really first -class Tuner, very attractively 
presented and comparable to many offered at much higher 
prices. Power consumption is only 1.5 amps at 6.3 volts 
and 25 m/a at 250 volts. 
HOME CONSTRUCTORS x YOU CAN BUILD TION 
TUNING UNIT FOR ONLY £11.0.0 (Plus 51 -Carr. & Ins.) 
Please send S.A.E. for fully descriptive leaflet. or the 
Assembly Manual is available for L8. This contains easily 
followed PRACTICAL DIAGRAMS together with relative instructions. 

HOME CONSTRUCTORS 
A RANGE OF "EASY TO ASSEMBLE " 
1REFABRICATED CABINETS 
Designed by the W.B. " STENTORIAN " 
COMPANY for Hi -FI " Loudspeaker 
systems or to accommodate high -quality 
equipment. The acoustically designed 
Bass Reflex Cabinets containing the very 
successful " Stentorian " Speakers give 
really first-class reproduction and are 
well recommended. Models are also 
available to accommodate high -quality 

Amplifiers. Pre -amplifiers, Tuping Units, Record Players. 
etc. All models are very easily assembled, in fact, only a 
screwdriver is required. Fully illustrated leaflets are 
available. including complete specifications of the various 
STENTORIAN LOUDSPEAKERS. PLEASE ENCLOSE 
S.A.E. WiTII ALL CORRESPONDENCE. 
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A SMALL will bring you enough parts 

DEPOSIT to make a complete 

TRANSISTOR POCKET RADIO 
(Size 51 x 34 x I4) using a printed 
- * Send for FREE PRICE LIST 

(all parts sold separately) and /or 3/- for new 

simplified instruction booklet with suggested 

circuits and assembly details. 

OUR CIRCUITS OFFER 

HIGH SENSITIVITY 
HIGH SELECTIVITY 

using 

R.F. Transistors I GN. each 

L.F. Transistors, I0 /- each 

all specially selected to give 
HIGH OVERALL GAIN with A.V.C. 

circuit 
FULL MEDIUM & LONG WAVE COVERAGE 

for as 
little as £9 19 6 

Miniature loudspeakers, -only 
Bin. deep x 2 -in. diam. 

Miniature oscillator and i.f. coils, 
*in. high, ¡in. diam. 

Jackson 00 twin gang tuning con- 
denser with intersection screen 

Attractive high impact polystyrene 
cabinet with fittings for tuner, trim- 
mers, speaker and circuit board 

MANY OTHER SUB -MINIATURE COMPONENTS AVAILABLE 

27/6 
g/_ 

10/6 
12/6 

SPECIALISED ELECTRONIC COMPONENTS LTD 8 Eccleston Square London SW I 

MAIL ORDERS ONLY 
+.1MMINONli 

YOURS FOR 10 °/0 DEPOSIT 
Detailed below is a selection of equipment 
available on easy repayment terms. 

Whatever your requirement -we stock it. 

Cash Deposit 
AMPLIFIERS & CONTROL UNITS 

12 M'thty 18 Mthly 
payments payments 

Acoustical Quad. 
31k. II £42 0 0 £4 4 0 £3 12 6 £2 10 6 

Leak TL12 1- and 
Point One C/U £31 10 0 £3 3 0 £2 14 4 £1 17 10 

Rogers Junior Mk. H £28 0 0 £2 16 0 £2 8 4 £113 7 

LOUDSPEAKER ENCLOSURES 
COMPLETE & SPEAKER UNITS 
%%harfedale SF113 £39 10 0 £4 0 0 £3 8 1 £2 7 4 
Goodmans Sherwood I £32 11 0 £3 6 0 £2 16 1 £1 19 0 

Acoustical Electro- 
static . £52 0 0 £5 4 0 £4 7 5 £2 19 10 

Goodmans Axiom 300 £11 5 9 El 4 0 19 4 13 6 
Wharfedale Super 

12FS /AL . E17 10 0 £1 15 3 £1 10 2 £1 1 0 
(: "odmans Stereo- 

phonic Bowl Unit... £8 ' 8 0 

TAPE RECORDERS 
(,,rundig TK35 ... £88 2 
Ferrograph 3AN ... £82 19 

£8 
£8 

19 6 
0 

£7 
£6 

8 
19 0 £4 15 3 

*Sound 555 . £68 5 £6 17 3 £5 17 3 £4 1 10 
Elizabethan Essex £69 5 
Brennelf 3 Star ... £83 18 

£6 
£6 

18 3 
0 

£5 
£5 

17 
1 

8 
9 

£4 1 10 
£3 7 5 

Grundig TK20 . £54 12 £5 12 0 £4 11 8 £3 2 8 
Telefunken KL75K 152 10 £5 5 0 £4 8 3 £3 0 5 

'Sound 444 . £47 5 £4 14 6 £4 1 6 £2 16 9 
*Elizabethan Escort £47 5 
'Sound Belle ... ... £27 6 

£4 
£2 

14 6 
16 0 

£4 
£2 

1 
5 

6 
9 ££1 

16 
1 4 

'Complete with Microphone. 
TURNTABLE UNITS AND P/U 
Garrard 301 Strobo- 

scopic £28 0 11 £2 17 6 £2 8 3 £1 13 7 
Connoisseur Type B £29 5 3 £3 0 0 £2 10 4 £1 15 0 
1A'nco GL58 /RD(with 

Stereo P /U) ... ... £29 3 10 12 19 6 £2 10 1 £1 14 11 
Berea Stereo F'' IT ... £22 0 0 £2 4 0 £118 0 £1 6 5 

The Radio Centre E &G THE RADIO CENTRE LTD. smIn 33 Tottenham Court Road, London, W.I. 
Tel, MUSeum 6667. YOUR TAPE RECORDER CENTRE 

FREE To AMBITIOUS 
This 148 -page Book I ENGINEERS 

Hove you sent for your copy ? 

' ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 

i guide to the best -paid 
Engineering posts. It 
tells you how you can 

on NO O ePASS 
home 

NO 
FE E S" terms for a 

recognised engineering 
qual ificatíon, outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £2o a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. 

- FREE COUPON-- - 

Please send me your FREE I 48-page 
"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
that interests me 
British Institeteof Engineering Technology 

409 B, College House, 29 -31, Wright's Lane, 
kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT i' 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 

Automobile Eng. 
Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship, 

Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A.M.I.Mech.E, 

A.M.I.C.E. 
A.M.I.P.E. 
A.M.I.M.I. 
L.I.O.B. 

A.F.R.Ae.S. 
B.Sc. 

AM. Brit.I.R. E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 
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VALVES 
Guaranteed 
All Tested 

Before 
Dispatch. 

AC6PE3J 6/6 
AC/P 8/6 
AC/THI 34/9 
ATP4 3/6 
AZ3I 15/- 
CBLI 11/- 
CBL31 24/4 
CCH35 24/4 
CL4 12/6 
CL33 20/2 
CY3I 12/- 
DAF96 10/6 
DF96 10/6 
DH63 9/- 
DK96 10/6 
DL96 10/6 
DM70 8/6 
EA50 1/6 
EABC80 10/- 
EAF42 10/6 
EB34 2/- 
EB4I 9/6 
EBC33 7/6 
EBC4I 10/- 
EBF80 10/6 
EBF89 18/I 
EBL21 24/4 
EBL3I 24/4 
ECC84 10/3 
ECC85 9/6 
ECFBO 13/6 
ECF82 13/6 
ECH21 24/4 
ECH35 10/6 
ECH42 10/6 
ECH8I 11/- 
ECL80 13/6 
ECL82 I3/- 
EF36 6/- 
EF37A 12/- 
EF39 6/6 
EF40 14/6 
EF4I 9/9 
EF42 11/- 
EF50 4/- 
EF54 6/- 
EF80 8/6 
EF85 9/- 
EF86 14/6 
EF89 10/- 
EK32 8/6 
EL32 S/6 
EL33 IS/- 
EL38 27/10 
EL4I 11/- 
EL42 12/- 
EL84 10/6 
EL9I 7/6 
EM34 9/- 
EM80 10/6 
EMBI 11/6 
EY5I 13/6 
EY86 13/6 
EZ40 9/- 
EZ80 8/9 
EZ8I I1/IO 
EZ90 8/- 
E1148 2/- 

FW4/50010/- 
GZ32 12/- 
H30 5/- 
HL23DD 8/6 
K4ON 9/- 
KF35 8/6 
KLL32 8/6 
KT24 
KT33C 10/- 
KT55 II/- 
KT66 15/- 
KTW.61 6/6 
KTW63 7/6 
KTZ4I 5/- 
MH41 7/9 
MSP4 10/- 
MSP4/5 10/6 
MSP4/7 10/6 
N37 18/I 
OF55 I0/- 
N78 12/6 
OZ4 5/6 
P61 3/6 
PCC84 10/- 
PCF80 13/6 
PCFB2 12/6 
PCL82 12/6 
PCL83 14/6 
PL38 20/- 
PL8I 16/- 
PL82 8/6 
PL83 I1/6 
PX25 12/6 
PY80 9/- 
PY81 10/- 
PY82 9/- 
PY83 10/- 
PZ30 20/11 
PEN4DD 

27/10 
PEN4VA 

15/- 
PEN25 S/- 
PEN44 27/10 
PEN46 7,/- 
PEN220A 

4/- 
PENA4 15/- 
QP21 7/6 
SP4I 3/- 
SP61 3/- 
T41 24/4 
TP22 8/- 
TP25 27/10 
U10 10/6 
U22 8/- 
U25 IS/- 
1.126 12/6 
U37 27/10 
U45 15/- 
U50 8/- 
U403 17/5 
U404 11/10 
U801 31/4 
UABC80 

10/6 

UAF42 9/6 
UBC4I 10/- 
UBF80 9/6 
UCC84 

20/11 
UCF80 23/- 
UCH42 10/6 
UCH8I 11/6 
UCL83 17/6 
UF4I 10/6 
UF85 10/6 
UF89 10/6 
UL4I 10/6 
UL44 27/10 
UL46 24/4 
UL84 11/6 
UU6 20/I1 
UU8 27/10 
UU9 8/6 
UY41 8/6 
UY85 10/- 
VP13C 3/6 
VP23 6/6 
VP4I 8/6 
VR 105/30 8/- 
VRI16 4/- 
VR 150/309/- 
VU12OA 3/6 
VU39 (MU 

12/14) 8/9 
VUIII 2/6 
W77 8/6 
W729 11/- 
X78 15/- 
X79 11/6 
Y63 9/- 
Z309 9/6 
Z359 9/6 
Z759 9/6 
A3 3/6 
ASGT 6/- 
A7 12/6 
C2 11/6 
C5GT 12/6 
D5 12/6 
D6 12/6 
H5GT 10/6 
L4 6/6 
N5 10/6 
R5 8/- 
S4 9/6 
55 7/6 
T4 7/- 
U5 7/6 

2C26 1/6 
2X2 4/6 
3A4 7/- 
3A8GT 6/- 
306 5/- 
3Q4 

9/6 
3S4 8/- 
3V4 9/- 
4DI 3/- 
5R4GY 9/6 
5U4G 8/- 
5Y3G 8/- 
5Y3GT 8/- 

PRACTICAL WIRELESS 9 

LARGEST RANGE OF RECEIVING VALVES IN THE NORTH OF 
ENGLAND. ALL AVAILABLE EX- STOCK. RETURN POST SERVICE. 

NORMAN SILICONE COATED MAINS DROPPER 
RESISTORS 5Z4G 10/- 

6A7 12/6 
6A8G 10/- 
6AC7 6/6 
6AG5 5/6 
6AK5 6/6 
6AL5 6/6 
6AM6 7/6 
6AQ5 7/6 
6AT6 8/6 
6AU6 10/6 
6B4 S/- 
6B8G 4/- 
6BA6 7/6 
6BE6 8/-' 
6BG6G 24/4 
6BH6 16/- 
61316 9/- 
6BR7 11/6 
6BW6 8/6 
68W7 8/6 
6C4 7/- 
6C5GT 6/6 
6C6 S/- 
6C8G 5/- 
6Cq6G 31/4 
6D6 5/- 
6F1 I4/- 
6F6G 7/6 
6F6M 7/6 
6F13 12/6 
6F15 14/- 
6FI6 2/6 
6H6GT 2/6 
6J5M 6/6 
616 6/- 
6J7G 6/6 
6J7M 9/- 
6K6GT 7/- 
6K7G S/- 
6K7M 6/9 
6K8G 8/6 
6K8GT 10/- 
6K25 20/11 
61.6 (Metal) 

9/- 
6L6G 7/6 
6L7 7/6 
6L18 13/6 
6N7 7/6 
6P28 27/10 
6Q7G 9/- 
6Q7GT 9/- 
6SA7GT 8/- 
6SG7 7/6 
6SH7 6/- 
6517 8/6 
65K7 6/- 
6SL7GT 8/- 
6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12/6 
6U5/6G5 

18/I 
6U5G 8/6 
6U7G 8/6 
6V6G 7/- 
6V6GT 7/- 
6V6M 9/6 
6X4 7/6 
6X5GT 7/- 
6/30L2 11/6 
787 8/6 
7B8 7/- 
7C5 8/- 

7C6 
7D6 
7H7 
7Q7 
757 
7Y4 
8D2 
9D2 

OF! 

81- 
13/6 
9/- 
9/- 
9/6 
8/6 
2/9 
3/6 

(New) 
24/6 

OFI (Sec- 
onds) 15/- 

2A6 6/6 
2AH8 11/6 
2AT6 10/6 
2AT7 9/- 
2AU6 10/6 
2AU7 8/- 
2AX7 9/- 
28A6 9/- 
26E6 9/ 
2C8 9/- 
2H6GT 3/- 
25JGT 4/6 
2J7GT 10/6 
2K7GT 7/6 
2K8GT 13/6 
2Q7GT 7/6 
25G7 7/6 
2SH7 5/6 
25)7 8/- 
2SK7 6/- 
2SL7 8/- 
2SN7GT 

15/- 
2SQ7 8/6 
457 14/6 
5D2 7/9 

20D1 I6/- 
20F2 27/10 
20PI 27/10 
20P3 24/4 
20P5 20/11 
25A6G 11/6 
25L6GT l0/- 
25Y5 9/9 
25Y5G 9/9 
25Z4 9/6 
25Z5 10/- 
25Z6 10/- 
30F5 9/6 
30FLI 11/6 
30P4 21/7 
30P12 12/6 
30PLI 12/6 
35L6GT 9/6 
35W4 8/6 
35Z4GT 8/- 
35Z5GT 9/- 
42 8/- 
5005 11/6 
50L6GT 8/6 
75 11/6 
77 7/6 
80 8/6 
1428T 3/6 
210DDT 4/6 
2lOVPT 3/6 
807 6/6 
954 2/- 
955 4/9 
956 3/6 
9001 5/6 
9002 5/6 
9004 5/6 
9006 5/6 

-RADIO SUPPLY CO. 

,v. "M.,,---rF-, ll l 

Available in the following 
types : 

Midget Type each 
.1 amp. 2,000 ohms, 5/3 
.15 amp. 1,500 ohms, 5/3 
Standard Type 
.2 amp. 1,000 ohms, 6/- 

.3 amp. 1,000 ohms, 6/- 

Long Type 
.2 amp. 1,000 ohms, 6/- 
.3 amp. 1,000 ohms, 6/- 
These droppers have a 

fixed clip at each end and 2 
slider clips. 

VOLUME CONTROLS CARBON TRACK 
Clarostat 37 

Dimensions : I;," diameter, depth of case without 
switch 19/32 ". Spindle diameter } ", length 21 ", with full 
length flat. Type 37, less Switch, available in 5k, IOk, 
25k, 50k. 
I00k, ; meg., 1 meg., I meg., 2 meg. ... 2/10 each 
375. As above but with Double Pole Switch 4/6 each 

RANGE OF !. WATT 1% RESISTORS HIGH STAB 
10 meg ohms. Ik ohms. 100 ohms. 120 ohms. 12k. I -2k 
ohms. 1 -2 meg ohms. 150 ohms. 15k ohms. 12k ohms. 180 
ohms. 2 meg ohms. 220 ohms. 220k ohms. 2.2 meg ohms. 
330k ohms. 33 ohms. 33k ohms. 3.3 meg ohms. 330k ohms. 
330 ohms. 3.3k ohms. 3.9 meg ohms. 3.9k ohms. 39k ohms. 
4.7 meg ohms. 470k ohms. 4.7k ohms. 47k ohms. 470 ohms. 
47 ohms. 5k ohms. 50k. ohms. 500 ohms. 500k ohms. 680k 
ohms. 6.8k ohms. 6.8 meg ohms. 68k ohms. 68 ohms. 823 
ohms. 900k ohms. 9k ohms. 90k ohms. ALL 2/- EACH. 

DOUBLE POTENTIOMETERS 

500K + 500K LINEAR ... 
250K + 250K LOG. ... 

I MEG -- I MEG LINEAR ... ... ... 

T.V. ESCUTCHEONS 
12" And 17" Types, 7/6 each. 
EXPANDED METAL 
ANODISED GOLD 12" x 12 ", 5/- PIECE. 

TYGAN 
VARIOUS SHADES, 3/- PER SQUARE FOOT. 

I lb. REELS CORED SOLDER, 7/6 per lb. 
CO -AXIAL CABLE 75, Semi Air Spaced, 6d. yard. 
MINIATURE I.F. TRANSFORMERS. 465 Kc /s.9f -pair. 
HEATER TRANSFORMERS. 6.3 v., I) amps, 6/9. 
6.3 v., 3 amps., 10' -. 

WAFER SWITCHES 
I pole 12 way, 3/- ea. 

3 pole 4 way, 3/- ea. 
4 pole 4 way, 4/6 ea. 

each 
... 6/6 
... 6/6 
... 6/6 

2 pole 6 way, 3/- ea. 
4 pole 3 way, 3/- ea. 

L.T. METAL RECTIFIERS -FULL WAVE 
12 volt I amp., 4/3 ; 12. volt 2 amp., 7/- ; 12 volt 3 amp., 
I0/- ; 12 volt 4 amp., 12/6 ; 12 volt 6 amp., 15/9. Order 
now, we do not expect these rectifiers to last long at 
these give -away prices. 

ACOS MICROPHONE MIC 33 -I. Crystal, hand or 
table use. Omnidirectional, brand new in sealed carton, 
listed 50/ -. 29/6 each. P. & P. 1/6. 

ACOS MICROPHONE 39 -1. Pencil -stick crystal hand 
Mic. Listed 105/-. Special price 59/6. P. & P. 1/6. 

OUR 1958,59 FULLY ILLUSTRATED 
CATALOGUE 

Of Components and Accessories -invaluable for 
enthusiasts and engineers -is now available. 
Send 1/- in stamps for your copy. 

CABLE T.R.S. FLEXIBLE 
23/36 3 -core flexible cable suitable for all portable tools, 
etc. 25 yard coil LI. Shorter lengths at I/- yard. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TERMS : Cash with order or C.O.D. 
Postage and Packing charges extra, 
as follows : Orders value 10/- add 
1!- ; 20/- add 1/6 ; 40 /- add 21.; ES 
add 3/- unless otherwise stated. 
Minimum C.O.D. fee and 
postage 3/ -. All single valves 
postage 6d. Personal Shoppers 
Monday- Friday 9 a.m. to S p.m. 
Saturday 10 a.m. to I p.m. 
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AMPLIFIERS 
12 months' guarantee 

PORTABLE 
AMPLIFIER MARK D.1, 59/6 

PRACTICAL WIRELESS 

Brand new. Latest design with printed circuit. Dimensions lin. x 
2jin. x 5in. A.C. only. Mains isolated. 2 -3 watts output. Incor- 
porating EL84 as high gain output valve. Volume and tone controls. 
Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MARK D.2, 79/6 
Printed circuit. Latest design. Dimensions 7in. x 2jin. x 5ín. 
A.C. only. Mains isolated 3 -4 watts output. Incorporating the latest 
ECL82 triode pentode output valve giving higher undistorted 
output. Volume and tone controls. Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MARK D.3, 89/6 
De luxe model. Printed circuit. Latest design. Dimensions 7in. x 
21in. x Sin. A.C. only. Mains isolated 3 -4 watts output. Incor- 
porating the latest ECL82 triode pentode output valve giving higher 
undistorted output. Volume, treble and bass control. Knobs 3/6 
extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MARK D.4, 69/6 
Brand new. By famous manufacturer. 
Especially built for portable record players. 
Dimensions 41in. x 3(in. x 4in. A.C. only. 2 
valves : EL84 as high gain output valve : EZ80 as 

rectifier. Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 

RECORD PLAYER CABINETS 

79/6 69/6 

I¡I 
(R.P.4) 

Stylish cabinet by famous manu- 
facturer. Cloth covered in con- 
trasting colours (red and grey). 
Grilled front controls panel. 
Size 15 x 19 x 81in. deep. 
Beautifully made. A cabinet of 
which you can really be proud. 
Takes 4 -speed B.S.R. Autochanger. 
61in. round or elliptical speaker. 
Room for any amplifier of your 
own choice. Carr. & Ins. 4/6. 

(R.P.2) 

A beautifully styled cabinet. 
Made by a famous manufacturer. 
In polka dot grey cloth with 
clipped lid and carrying handle. 
Size 16 x 141 x 81 in. deep. Will 
take B.S.R. Monarch 4 -speed 
Autochanger and 4 x 7in. elliptical 
speaker and most of the modern 
portable amplifiers. Carr. & 
Ins. 4/6. 

March, 1959 

B.S.R. 
4-SPEED 

AUTOCHANGER, 

f6.19.6 
Incorporating auto and manual control complete with turnover 
crystal p.u. and sapphire stylus. P.P. & Ins. 5/6. 

COLLARO 4 -SPEED AUTOCHANGER,' 

f7.19 .6 
Incorporating auto and manual control complete with studio crystal 
p.u. and sapphire stylus. P.P. & Ins. 5/6. 

Televox 
Telephone 
Amplifier 

89/6 
Invaluable in a noisy 
office or workshop. 3 

valves : UY41 ; UF4I 
UL4I. Sin. speaker and 
a suction type vibration 
microphone. A.C. /D.C. 
Size of amplifier 7 x I I x 
Sin. Fits any type of 
G.P.O. telephone. P. P. 

& Ins. 4/6. 

Elegant c:.binet, cloth 
covered in grey or red 
with sunken control panel 
and speaker fret. Size 
13 x 17 x Bin. deep. 
Takes a B.R.S. Monarch 
4 -speed Autochanger. 
7 x 4in. elliptical speaker 
and most of the modern 
portable amplifiers. 
Carr. & Ins. 4/6. 

DEPT. 

621/3, ROMFORD ROAD, 
SEND FOR FREE 

CLOSED ON 
Tel. ILF. 

A delightful- looking cabinet, 14) x 
171 x 81in., in two -tone leatherette. 
Will take a B.S.R. Monarch 4 -speed 
Autochanger and 6._.in. round speaker. 
Carr. & Ins. 4/6. 

A practical cabine , nicely designed, 
cloth covered two -tone (brown and 
coffee). Size 15 x 17 x 8in, deep. 
Takes B.S.R. 4 -speed Autochanger 
and 61in. round or elliptical speaker. 
Carr. & Ins. 4/6. (R.P.I) 

STEREOPHONIC AMPLIFIERS, f7 . 19 . 6 

12 months' guarantee 
Beautifully made for portable stereophonic record players. Latest 
design with printed circuit. Dimensions, 3 x 51- x 91in. A.C. only. 
Mains isolated. Twin amplifiers each side giving 3 -4 watts output. 
Incorporating ECL82 triode pentode valve. Full tone, volume and 
balance controls. Complete and ready to fit. Knobs 3/6 per set 
extra. P.P. & Ins. 4/6. 

B.S.R. FUL -FI crystal turnover cartridges, 19/6. Brand new. 
Including sapphire needles for L.P. and Standard giving fullest range 
and finest tone obtainable for any player. Can be fitted to all standard 
pick -up arms. P. & P. 9d. 

EXTENSION SPEAKERS, 19/9 
Polished wood cabinet of attractive appearance. 
Fitted with 8in. P.M. Speaker W.B. or Good - 
mans of the highest quality. Standard matching 
to any receiver (2 -5 ohms). Switch and flex 
included. Ins. Carr. 3/6. 
Bin. P.M. Speakers, 8/9. 4 x 7in. elliptical speakers, 19/6. 61in. 
P.M. Speakers, 12/6. Postage 2/9. 
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REGETTEREII 
IMPROVED 
VACUUM T.V. 
TUBES 
17ín. Rect. E7.10.0 
I4in. Rect. f5.10.0 

I2 MONTHS' GUARANTEE 
Our 12 months' guarantee (6 months' full replacement, 6 
months' progressive) illustrates our wholehearted confidence 
in the Tubes we offer. We sell many hundreds a week through- 
out the country and have done so for the past 7 years. Many 
of them go to the Trade, i.e., to Insurance Companies, Renters 
and Retailers who are thoroughly satisfied with our supplies. 
Remember, they also hold a 10 days' money -back guarantee. 
9ín., 10in., I4in., ISin. & I6in. Round Tubes. Our special 
offer of these sizes, LS ; 12in. T.V. Tubes, f6. Three months' 
guarantee on round tubes. Ins. Carr. 15/6. 

'EXPRESS DESPATCH SERVICE. Please 'phone to confirm 
',Tone in stock. Send Telegraph Money Order. Tube des - 
patched Passenger Train same day. 

Sound and Vision Strip, 2S/6 
Plessey. Tested. I.F.s 10.5 Mc /s sound, 14 Mc /s vision. 8-valve- 
holders. Less valves. Site 81 x 5 x 4fin. Circuit incl. The 

miner unit plugs directly into this chassis. P. & P. 2/6. 

SOUND AND VISION 
STRIP, 5/9 Salvaged. 
Complete sound and vision 
strip. 8 valveholders. Less 
valves. I.F s 16 -19.5 Mc /s. 
Size x 4_ x 41in. 
Drawings free with order. 
P. & P. 2/6. 

SOUND AND VISION 
STRIP, 5/9. Salvaged. 
Superhet. 8 valveholders. 
Less valves. I.F.s 7,25 Mc /s 
sound, 10.75 Mc /s vision. 
Vision complete from input 
up to video output. Sound 
complete from input to 
A.F. Amplifier. P. & P. 2/6. 

T1r4E BASE, 4/9. Containing scanning coils, focus unit, line 
transformer, etc. Less valves. Drawings free with order. 
P.íÍ& P. 2/6. 

& CO. 
D.3 

MANOR PARK, E.12 
CATALOGUE 
THURSDAY I p.m. 

.12fi@# ¡3 

HOME RADIO, 79/6 
A.C. /D.C. Universal mains 5 -valve 
octaisuperhet ; 3 waveband receiver 
can be adapted to gram. p.u. In 

attractive wooden cabinet 91 x I81 x 

1 I ¡in. Ins. Carr. 7/6. 

®® 

17in. T.V. Chassis, Tube and 
Speaker, 16 Gns. 

17in. Rectangular Tube on 
modified chassis. Supplied as i single chassis covering B.B.C. 

tyri channels I -5, or, incorporating 
Turret Tuner which can be rt if added as an extra at our special 
price to chassis purchasers of 50/ -, 
giving choice of any 2 channels 

. and LT.Ap. Extra 
'/ ` , channels can be supplied at 7/6 

each, Chassis size 12 x 141 x I hn., 
less valves. Similar chassis are 

used by well -known companies because of their stability and 
reliability. With Tube & Speaker (less valves), 16 guineas. Complete 
and working with valves and Turret Tuner, 24 guineas. 12 months' 
guarantee on the Tubes ; 3 months' guarantee on the valves and chassis. 
Ins. Carr. (incl. Tube), 25/ -. 

14ín. T.V. Chassis, Tube and 
Speaker, 11 Gns. 

As above. With I4in. Rectangular Tube. 12 months' guarantee on Tube, 
3 months' guarantee on chassis and valves. Chassis with Tube & Speaker 
(less valves), I I guineas. Complete and working with valves and Turret 
Tuner, 19 guineas. Ins. Carr. (incl. Tube), 25/ , 

Popular 12in. Plessey T.V. 
Chassis, 39/6 

This is a real bargain for anyone wanting to make up their 
own T.V. at a very low cost. I.F.s 10.5 -14 Mc /s. Simply adapted for 
a 12 channel Turret Tuner and can be modified to take a larger rube. A 
chassis in one unit. Untested. Less valves, tube, speaker and scanning 
coils. (All can be supplied as extras.) Circuit diagram available at 3/6 
or free with order. Carr. & Ins. 10/6. 

Super Chassis, 99/6 
5 valve superhet chassis including Sin. P.M. 
speaker and valves. Four control knobs (tone, 
volume, tuning, w /change switch). Four 
wavebands with position for gram. p.u. and 
extension speaker. A.C. Ins. Carr. 5'6. 

4,y)"fII 

f 

SOLO SOLDERING 
TOOL, 12/6 

110 v., 6 v. or 12 v. (special adaptor for 
200/240 v. 10 /- extra). Automatic solder 
feed including a 20 ft. reel of Ersin 60/40 
solder and spare parts. It is a tool for elec- 
tronic soldering or car wiring. Revolutionary 

in design. Instantly ready for use and cannot burn. In light metal case with full instructions for use. Post 2/9. 
SOLDER REELS, 1/6 On plastic spools. 60/40 3 -core Ersin. 20ft. 
for 1/6. Will fit the Solo Tool. Post 4d. 

Power Pack and Amplifier 
19/6 

R.F. E.H.T. Not tested. Amplifier stage 6V6 with O.P. trans. 3 ohms 
mat.thing. Smoothed H.T. 350 volt at 250 m.a., 6.3. v. at 5 amp., 
22 v. at 3 amp., 6.3 v. at 4 amp. and 4 v. centre tapped. Less valves. 

.Drawings free. Size 141 x 8 x 7in. Ins. Carr. 5/6. 

POWER PACK AND AMPLIFIER 
9/9 

Output stage PEN45. O.P. trans. choke. Smoothed H.T. 325 volt 
at 250 m.a. 4 v. at 5 amp., 6.3 v. at 5 amp., 4 v. at 5 amp. centre 
tapped. Valve base for rectifier. Octal or 4 pin. Output is taken 
from standard plugs. Less valves. Ins. Carr. 5/6. 

POWER PACK AND AMPLIFIER 
19/6 

Tested. Output stage 6V6 with O.P. trans. 3 ohms choke. Smoothed 
H.T. 350 v. at 250 m.a. 6.3 v. at 5 amp., 22 v. at 3 amp., 6.3 v. at 4 
amp. and 4 v, centre tapped.. Less- valves,.lns. Carr. 5/6. 

* Heater Transformers 
Heater Transformer, 12/9. 12 volt at _!f amp. 
0 -200 -250 volts primary. P. & P. 1/9, 

Heater Transformer, 3/9. 2 -I Ratio or 1 -2 Ratio auto transformer. 
2 volt at 1.4 amp. primary, 4 volt secodary. P. & P. 1/9. 

* Mains Transformers * 
Drop Through Type, 12/9. 350 -0 -350 volts at 250 m.a., 6.3 volt at 
4 amp., 6.3. volt at 4 amp., 4 volt at 3 amp., 22 volt at .3 amp., 4 volt 
centre tapped at 1.5 amp. Primary 200 -250 volt. 50 cycles. P. & P. 3/9. 
Drop Through Type, 12/9. 350 -0 -350 volts a 250 m.a. 6.3 volts at 
5 amp., 4 volt at 4 amp., 4 volt at 7 amp., 4 Volt centre tapped at I 

amp. Primary 200 -250 volt. 50 cycles. P. & P. 3/9. 
Upright Type, 3/9. 350 -0 -350 volt at 80 m.a. 12 volt at 1.5 amp., 
4 volt at 2 amp. Primary 100- 120 -200 -250 volt. Fully shrouded. 
Ideal for mains auto transformers. P. & P. 2/9. 
O.P. TRANS., 1/3. Standard size 2 -5 ohms. Post II -. 20 for LI. 
P. & P. 5/6. 

TERMS AVAILABLE OPEN ALL DAY SATURDAY 

It 
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Brand new, individually 
ch ecked and guaranteed 

VALVES 
A792 
A800 
A863 
A864 
A950 
AC/DD 
AC/HL 
AC/P 
AC/P1 
AC6/PEN 

AC/SP3 
AR6 
ARP3 
ARP4 
ARP12 
ARP24 
ARP34 
ATP4 
ATP7 
B30 
13163 
D41 
077 
DD41 
DD620 
DETI8 

4/6 
4/6 
4/6 
4/6 
4/6 
2/6 
2/6 
2/6 

DETI9 
DET20 
DH76 
DLSIO 
E1148 
E1323 
EA50 
EAC9I 

l'6 
2/6 
4/9 
416 
2/- 
1/9 
1/6 
4/6 

H30 5/- 
H63 3/6 
HL4 3/6 
HP4I01 6/- 
KBC32 5/- 
KF35 S/- 
KR6/I 3/6 
KRN2A IS/6 

2/6 EB34 1/9 KRN3 15/6 
EBC33 6/- KT2 4/- 

5/- EC52 4/6 KT30 7/- 
4/6 EC54 3/6 KT31 8/- 
2/6 ECC32 4 - KT33C 7/- 
3/- ECC91 S - KT241 9/- 
3/3 EF8 6 - KTW62 4/- 
3/- EF22 7 3 KTW63 6/6 
3/6 EF36 5 - L30 4/- 
4/6 EF39 5/6 LS58 12/- 
3/- EF50 3/- LS7B 12/- 
5/6 EF55 61- MH4 4/- 
3/6 EF91 7/- MH40 6/6 
6/- EF92 7;- MH4I 6/6 
3/3 EL32 4/6 MHLD6 4/6 
5/- EL9I 716 ML4 4/6 
4/6 EY9I 4/6 ML6 6/- 
4/6 FAIS 4/- MPT42 9/- 
3!6 GDT-48 4/- MS/PEN 6/- 

MS/PENB6/- STV280/40 2D4A 4/- 6J6 5/- 
N34 8/- 14/- 2X2 6K7G 4/- 
NRI5A 3/- SU2150A 3A4 6/6 6K7GT 6/- 
NR6I 7/- 4/9 3B24 3/- 6K8G 7/- 
NT37 TTII 3/- 3E29 6K8GT 8/- 
(4033A) 14/- U8 12/6 (829B) 7 6L5G 6/- 
NT62A 4/- V885 5/- 4/6 6L6 10/- 
003 6/- V 1906 4/6 4D1 2/6 6L6G 8/6 
OZ4 5/- V2023 B/- 5T4 10/- 6L6GA 8/6 
OZ4A 5/- V2D33B 8/- 5U4G 7/- 6L34 4!6 
P61 2/6 VR99 8/- 5Z3 8/6 6N7GT 7/- 
PEN46 5/9 VR150/30 6A6 5/- 65A7 71- 
PEN I41 4/- 7/6 6AB7 5/- 6SC7GT 7/- 
PEN220A3/- VSI10 4/- 6AC7 5.1- 68G7 7/- 
PEN1340 31- VT25 8/6 6AG5 5/6 6SH7 5/- 
PENDO/ VU33 2/6 6AG7 8/6 65p 7/6 

1360 9/6 vUIII 3/- 6AK6 7/6 65K7 5/6 
PM4DX 3/- VU120A 31- 6AL5 5/6 6SL7GT 7l- 
PM202 7 6 W3I 7/- GAMS 8/6 6SN7 5/6 
PTIS 8 - W42 7/- 6AM6 7/- 6SN7GT 5/6 
PT25H 7!6 Y66 8/- 684G 4/6 6SQ7 6/6 
QP21 6/- Z21 6/- 6B8 6!- 6SS7 8/- 
QP25 5/3 Z31 6/- 6B8G 3/- 6V6G 6/- 
RGI-240A A3 3/6 6C4 5/6 6X5G 6/- 

17/6 ASGT 5/- 6C5 6/- 8D2 2/6 
RG3-250 823 11/- 6C6 4/6 9D2 3/- 

17/6 824 II/- 6C8G 5/- 1E2 5/- 
RG4-1250 826 11/- 606 5/- 1E3 5/- 

RK34 
RKR72 
RKR73 
SP4B 
SPI3C 

9/- 
3/- 
5/6 
5/6 
7/6 
4/6 

B32 
D8GT 
L4 
LDS 
LNS 

2A3 

16%- 

4/- 
3/6 
5/- 
8/- 

6F6 
6F6G 
6F8G 
6F12 
6G6G 
H6 

7/- 
5/-1 
8/- 
7/- 

2/3 

2A6 
2AH7 
2C8 
2E1 

I 
2H6 

5/- 
7/- 
7/6 

22/6 
2/6 

SP4I 2/9 2A6 7/- 6H6GT 1/9 2J5GT 3/6 
SP61 2/9 2C34 2/6 6J5 5/- 2SG7 6/6 

All Orders below 10/ -, P. & P. 

Brand new original spare parts 
for AR88 Receivers. 
Please see advert. Dec. issue. 
HRO. Mains. 150/230 v. Power 
Supply Unit. complete with valve, 
checked, E3.9.6. P. & P. 2/6. 
High Resistance Headphones. 4,000 
ohms. Brand new, ex W.D. boxed. 
Type DHR. 10/6 per pair. P. & P. I / -. 
Low Resistance Headphones, brand 
new, type CLR, 5 / -, DLR, 6/6 per pair. 
P. & P. I / -. 
Modulation Transformers (U.S.A. 
Collins), primary imp. 6,000 ohms. 
C.T., secondary 6,000 ohms, 20 W., 9/6 
each. Post free. 
Microphone Transformers. Balanced 
input 30 or 250 ohms. U.S.A. manu- 
facture, 7/6. P. & P. 1 /6. 
813, Ceramic Valveholders, 3/- each. 
P & P. 1/6. 
Marconi Signal Generator. TF144G : 

85 kc /s. 25 Mc /s. Made up to new stan- 
dard. E70, delivered free. 
Hallicrafter's S27 Receivers, 27 -143 
Mc /s. Fully reconditioned, E30.10.0, 
delivered free. 

If- ; over 10 /-, 1/6 ; Orders over L2 P. & P. 

Telephone Hand Set. Standard G.P.O. 
type. New, 10 /-. P. & P- If -. 
AR88D and L.F. Receivers, completely 
overhauled and tuned, E60 and E57.10.0 
respectively. Completely rebuilt with 
P.V.C. wiring, (85. 
Rotary Converter Unit. Input 11.5- 
12.5 v. D.C. Output 330 v. 200 mA. D.C., 
30/-. Postage and packing 15/ -. 

Tannoy Loudspeakers. New, 15 / -. 
P. & P. 3/ -. 
Thermo Couple Heating Element .75 
amps in bakelite housing. Made by 
General Electric, l0 / -. P. & P. If -. 
Complete set of strong aerial rods 
(American), screw in. Type MP49, 50, 
51, 52. 53. Total length 15ft. 10in. top 
diameter 0.615in., bottom diameter 

P. C. RADIO LTD. 
170 GOLDHAWK RD., 
W.I2 SHEpherds Bush 4946 

12SH7 4/9 803 22 6 
12517 6/- I 805 30 - 
125K7 5/- 807AMER 
12SL7 7/-1 6/6 
12WR7 6/- 807BR 6/- 
15D2 6/- 813 70/- 
15E 8/- 815 80/- 
I5R 7/6 843 7/6 

872A 35/- 
28q7 8%- I 954 2/- 
35T 30/- 956 3/- 
39/44 6/- 1625 6/- 
41FP 1/9 1626 4/6 
45 7/- 1629 4/6 
53A 3/- 7193 1/9 
58 6/- 7575 5/- 
59 6/- 8010AR 22/6 
71 A 4/6 8020 6'- 
76 9/- 9001 5'- 
77 6/- 9004 4'- 
82 8/- 9006 4'- 
83 
83V 
89 
210LF 
210VPT 
217C 
220VSG 

12/- 
12/- 
6/- 
3/- 
3/- 

17/6 
3/- 

Cathode 
Ray Tubes: 
3BP1 25 - 

5CPI 42 6 
5FP7 45/- 
SMPI 17/6 
VCR97 10 /- 

350B 8/- VCR517 10/- 
446A 
4468 

14/- 
14/- Special 

Valves - 
705A 17/6 417A 15/- 
715B 97/6 723AB 52/6 
717A 8/6 726A 27!6 
801 

free. 
6/- VX7110 I5 /- 

0.185in., together with much aerial base. 
MP37 with ceramic insulator. Ideal for 
car or roof insulation. E2.10.0, post free. 

R.G.A. Master Oscillator (V.F.O.) with 
stability of 0.0007 %. Frequency range 
2 -20 Mc /s with built -in constant frequency 
tone generator. Regulated A.C. power 
supply 115/230 v. and fitted with 
plate and volt meters. Valves line- 
up : Electronc coupled oscillation 
3Q5(2). Buffer amplifier -807, tone 
generator- 6AB7(I), 6F6(I), regulated 
power supply- 5U4(2), 6Y6(5), 1852(1), 
VR150 /30(2). Brand new, complete in 
grey crackle steel cabinet size 67in. x 
22in. x 17_in. Fitted with full -length 
door at rear with standard 19in. panels. 
Can be used as complete TX with exist- 
ing 807 output. The bottom half of the 
cabinet with 3 blank panels being empty 
ready for installation of complete R.F. 
modulator and power unit, thus making a 

complete totally enclosed compact TX. 
Circuit diagrams and working instruc- 
tions supplied. Price complete with valves, 
(27.10.0 ea. Supplies strictly limited. 

I PERSONAL CALLERS WELCOME I 

World Radio Handbook. 1959, by Hans 
Johansen. 14'8. Postage I -. 

R.S.G.B. Radio Amateurs ('all Book, 
1959. 3.6. Postage 6d. 

Oscilloscope Equipment, Circuits for the 
Constructor, by Easterling. 5, -. Postage 
ed. 

T. V. Engineers' Pocket Book, 2nd Edition, 
by Hawkey. 12'6. Postage 9d. 

Guide to Broadcasting Stations, by 
Wireless World. 1959. 2!6. Postage 6d. 

Radio Valve Data, by Wireless World. 
Postage 8d. 

T.V. Fault Finding, by Radio Constructor. 
5/ -. Postage 6d. 

A Guide to Amateur Radio, 1959, by 
R.S.G.B. 3/6. Postage 6d. 

We also have a full range of Slide Rules and 
Drawing Instrument Sets. Send for list. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W,C.2 
(adjoining Lisle Street) 

SPARKS' DATA SHEETS present' 
'1'111 AMAZING 

" COX'N " A.C. D.C. 3 
A truly " lion " design which will give 
unlimited Nw Thrills and Interest on 

10 TO 220 METRES 
Amateurs, S.W. Broadcasts, Ships. Aero- 
planes. Trawlers and Liners, etc. Unique 
Cathode Regen. circuit ensures Highest 
Efficiency with Simplicity. Full -size Data 
Sheet plus Instructions. 3/3 Post Free. 
All Components_ Chassis and Coil available. 

THE " 331 " A.C. SHORT WAVE 
4 VALVE T.R.F. Rx. 

High efficiency with perfect stability and 
simplicity of control. 10 to 220 metres. 
Switched Coils. Separate Power Pack. Data 
Sheet 22in. x 27ín. with full instructions. 
3:8 Post Free. Components available. 

L. ORMOND SPARKS IP), 
Valle) Road, Corte ('astle, Dorset. 

ROTARY SWITCHES 
Superior Wafer Switch. Spindle 'hpe. 
Renowned Manufacturer. Unopened 
boxes. Offered at fraction of cost. 
Single Pole. 8 pos., 2/- each, 18,- doz. 
3 Pole. 3 Pos. (2 Bank), 2/6 each, 22 - doz. 
3 Pole. 3 Pos. (3 Bank). 3/- each. 30 - doz. 
4 of each type (12 switches). 25 -. 

HEADPHONES 
High Resistance. Top Quality. boxed. 
18/8. Single C.L.R. Earphone with 
Headband & Lead (S.G.B.), 3.6. (Ideal 
for Crystal Sets Telephones, etc.) 
Postage and Packing extra 1/6 per item. 
High Quality Short Wave Components. 

Stamped envelope for List. 

H.A.C. PRODUCTS (Component`) 
11 Old Itund SI.. 1. Ion. 0% .1. 
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QUICK, EFFICIENT UP -TO -DATE COMPONENT SERVICE! 

TWO -TRANSISTOR POCKET SET 
Can Be {¡ Built For 47/6 BUILD THE "SKY PIXIE" VEST - 

POCKET TWO- TRANSISTOR PLUS 
DIODE RADIO which elves a superb 
performance and to highly sensitive. 
Size only 41io. x 36ín, s jan.. weight 
under 7oz -yet it is a THREE- 
STAGE receiver covering all medium 
waves, working entirely oil a tiny 

I t tested before 
battery. 

despatch ! 

Every 
SPECIAL 

STEP -BY -STEP PLANS FOR ABSO- 
LUTE BEGINNERS- Total building 
cost including oars. transistors, etc: - everything down to the last nut and bolt -ONLY 4711 with plana. Postage, etc. C.O.D. 2.- extra. (Parts voll separately. Priced parts lint and plais I !C.) RUSH YOUR ORDER TODAY! 

RECORD CHANGER 
AND 

PLAYER BARGAINS! 
B.S.R. MONARCH..1- .epec), mixer :600) 
1.hancer unit, model CAS. Folly com- 
plete with crustal pickup. etc. Brand 
new-Limited Stock, Only. GIFT 
15119!8. `Plus post and packing. 3.-.) 

LATEST COLLARO" 4 -opeed auto- 
hanger, with Hi.Fi, pickup. Complete 
n maker's sealed cartons. BARGAIN 

87!19'8. (Plus poet and packing -I 6.1 

COLLARO" JUNIOR, 4- speed, single 
slayer, with crystal pickup, using FI r: P59 

cartridge. OUR PRICE 92;6. (Plus 4,- 
post awl packing.) 

POCKET VALVE RADIO 
Anyone Can Build This Beautiful Precision Pocket Radio 
In One Hour. No knowledge whatever needed. our 
Simple, Pictorial Plana take you step by step ! You can't 
go wrong. Remarkably sensitive--covers ail medium 
waves, incl. Luxembourg, Home, Light. Size only 2in, 
.c Sin, x 8;in. Not a Toy l But a Real Valve Radio! 
Uses self- contained battery and is a really personal- 
phone, pocket radio with Detachable Rod Aerial. 
IDEAL FOR BEDROOM. GARDEN, etc. We ce-o 
supply all the parts necessary, including Case. Screws, 
Easy Step-by -Step Plans -in fact everything for the 
Special Price 01 87;8, (Pita 2,6 post, etc.) BUILD 
YOURS NOW I (All parts Fold separately.) Priced 
parts list, etc., l'9. Big demand certain -Bend Today! 
1'.0.11. 2,- extra. 

Can Be 
Built For 
37/6 

Choice of beautiful walnut veneered cabinet or ivory or brown hakelite. This is the lowest 
possible price consistent with high quality. No radio knowledge whatever needed ... can he built by anyone in 2 -3 hours, using our ery 

new circuittoof 
Ilthe Macrame. 

OCEAN-HOPPER 
all medium and long waves, has razor - 

edge selectivity and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, set of simple easy -to- follow plans- - 
n fact, everything ! Parts tested before 

despatch I Uses otandanl octal -base valves, For A.C. 
i 

n s 200 -2511 volts (low r'iniug costa -- approximately IA watts !). Size lilin.tsfiin. x his. Build this loIg -range powerful midget NOW. TOTAL BUILDING COST INCLUDING 
PLANS. ETC., 15!7!8, (Post and packing 3/6.) Parts sold separately. Priced parts list and plans 1 /9. C.O.D. 2;- extra. 

Can Be 107 /6 
Built For V 

PRINTED CIRCUIT POCKET SET 
BUILD THIS 3 TRANSISTOR POCKET RADIO ... PRINTED CIRCUIT VER- 
SION! The " Conti, ono., " i s comparable in scmiii i s sly to a three -valve 1 . 1 - 

1 art, i t is except ;orally small in size ( 4 . I in. . , 1 1 1 . llin.) and is a sele- 
, nitained pocket radio that does not need acrid] or earth. It has built -In 

speaker and covers medium and long waves. This unique little set CAN BE 
BUILT FOR ONLY 97/8. EVERYTHING INCLUDED ! (Ply. not and packing 
_ u.) All parts sold separately. Price lid. , Ica f,l. C.0.11, ., 

- extra. 

CAN BE Build this exceptionally 
BUILT FOR sensitive high elSeiency 

Pentode radio. Usen 

4716 
tin iglus assembly sys- 
t,in alai can be built 
by nnyotr. without any 
radio knowledge what - 

eve a I.; minutes. Handsome 1,1. i :- 
r ale steel case with specially 111.11, 

1,1.,,?c and gold dial with station: 
l'rinte.l. Size of radio only ti)in, s 

. s Sin. Covers all Mediums and 
I.1112 waves -uses only o nll-iry 
battery. H.T. consumptionsodly I to 
L3 mat. Uses personal phone. lie nl 

for Bedroom, Carden, Holiday, et,'. 
BUILD THE "SKYROMA" NOW : 

Total building coat. -everything down 
to last nut and bolt-47 3 I P,ota ge 
etc., 2 .1-with full set of clear, easy 
to follow plans. (fares .salt -,.f, 
atelp. Priced Parts List. S b'! ea- 

1 
11,1.1 ('.Can, "_ extra. 

COMPONENT 
BARGAINS! 

Red -Spot Transistors, tested, 8 8. 
White -Spot Transistor,, tested, 19:-. 
Alto all Dullard and standard types 
stocked. 

Moving Coil P.M. Speakers, 21 fn. 17(65 
:l) in. 196; inn. 17,8; bin. 19:8. 

ALL TYPES OF COMPONENTS 

STOCKED AT COMPETITION 

PRICES 

PRINTED CIRCUIT POCKET SUPERHET 
BUILD THIS PROFESSIONAL- LOOKING, FIRST -CLASS 8 TRANSISTOR 
POCKET SUPERHET THE " TRANSIDYNE." Size only l(on, .c 3jiu. x I tilt. Beautiful red and cream plastic case with engraved dial. Set weighs only 20oz. 
with batterieo ! ('oven tese,liunl and long waves. \Yorke off twit No. A batteries. 
The second I.F. Stage is reeexed to give additional audio gain. In-hnilt ferrite 
rod aerial and 21in. P.M. speaker. This TRANSIDYNE is probably the heat 
vet of its kind, it. it simple to build and really sensitive. ALL COMPONENTS INCLUDING CABINET, PRINTED CIRCUIT, TRANSISTORS - IN FACT EVERYTHING CAN BE SUPPLIED FOR 111!15'-, (PIns poet and parkin, 
_.n.) (All pasts esld separately. Price list, circuit, etc., 9.1.1 0.0.11.2; - extra. 

READ WHAT OTHERS SAY! $ 
- 
-I WAS SURPRISED AT THE NUMBER OF STATIONS -" L. D. C of Worcester, writes," -Just a few lines to let yon know- bow pleased I am with the midget portable radio. I was surprised at the number of stations I could get, with a clear performance. The price um :, real bargain. Have you lists of other bargains'! If no, please send them -" 

` --I MUST SAY I AM VERY PLEASED -" J. W. S., of Scarborough, Yorke, writes, " -I feel r moot my I and very pleased in the way you do business and ii at any tithe I require any- thing, 
. 

or can recommend yon to anyone, I will not hesitate t' h'4p on _ 
" --I'VE HEARD MUCH PRAISE OF THEM -" J. E of Hilton, Nr. Derby, writes, " -I would like one of your potable radio kits an I've heard much praise of them -" 
" -- THIRTY -TWO STATIONS RECEIVED -" J. N., of Gated, writes, "- Yesterday evening on the Meriium Wave - band, between In p.m. and 111,111 p.m., I counted 32 dfstingaiohable stations! I am very pleased with the net, which is well worth the money -" 
" -MY DEEPEST ADMIRATION -" 

J. R., of North Shield., Northumberland, writes, " -The honest and direct dealing of your firm has earned from me my deepest adm ratio 
' -STS PERFORMANCE IS ALMOST UNBELIEVABLE -" E. F., of Ipswich, writes, " -For so small a set I think it is a wonderful station getter with ample volume on all. Its performance is almost Ilnhelievahle, and ft's a very convenient little set giving me station, I've never been able to get on as larger set. -" 

THIS TRANSISTOR SET 
CAN BE BUILT FOR 
ONLY 

29/6 
VERY SPECIAL 
OFFER WHILE 
STOCK OF PARTS 

LASTS :- -The "Sky-Scout " Pocket 
two -stage transistor cet, size only 
tir.. x Sain. x 41in. (' overo :dl 
medium wares and works entirely 
off tiny " penliall( " battery 
which conte Bd, and fils inside anse. 
All parts tested before denials -h. 
Can be built for 29 6, plus 2;- post 
and 'packing, including Case. 
lransistor. STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS, 
nuts, bolts, etc. (t',0.0. 2'- extra). 
Parte sold separately, priced parts 
list & Plans, 1'6. VERY SIMPLE 
TO BUILD, 

i CON-WEID ELECTROMq," 
1 69, PRESTON STREET , BRIGHTON. 

Dept. 
Pss 

Ordcrs n'cei re prompt attention. Cheques accepted. Cash on delivery 2!- extra. Please print name and address in block letters. Suppliers to Schools, Universities. Government and Peserrch Establishments. Complete range of components aol salves stocked. Regret no C.O.D. abrcad 
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TRAWLERS BAND RIISSs. 
The latest version of this famous Communications Receiver to be 
released by the Air Ministry. Covers 5 wave ranges : 18.5 -7.5 
Mc /s., 7.5 -3.0 Mc /s., 8.0 -1.5 Mots.. 1.5 Me /s. -600 kc /s., 500-26 kc /s. 
As used by Coastal Command. Air -Sea Rescue Launches, etc. 
All sets thoroughly tested and in perfect working order before 
despatch, and on demonstration to callers. Have had slight use. 
but are ill excellent condition. ONLY 212/1916. B " Models 
also available. As above but instead of 3.0 -1.5 Mc /s. band has 
203-75 kc /s. coverage. ONLY 27 /19/6., 
A.C. MAINS POWER PACK OUTPUT STAGE, In black 
crackle case to match. enabling it to be operated immediately, 
by Just plugging in. without any modification. Supplied with 
built -in Bin. P.M. speaker. 26/10/ -. 
DEDUCT 1W- IF PURCHASING RECEIVER AND POWER PACK 
TOGETHER. 
Send S.A.E. for illustrated leaflet, or 113 for 14 -page booklet which 
gives 

ith each receiver. Add carriage 0 /6'for Reand er. 
supplied 
/- or ower 

Unit. 

OSCILLOSCOPE UNIT 
American Loran Indicator APN4. A magnificent piece of equip- 
ment which is recommended as a basis for the ' WIRET.FSS 
WORLD TELEVISION OSCILLOSCOPE." a copy of which 
publication is supplied with each unit, and gives full details of 
necessary modifications. Contains Sin. Cathode Ray Tube type 
BCP1 and Screen. 14 valves 6SN7. 3 of 6SL7. 8 of 6116, 1 of 68.17, 100 
lee /s Crystal. and hundreds of condensers, resistors, etc. BRAND 
NEW IN MAKER'S CASES. ONLY 25.19.6 (carriage 10/6). 

AMPLIFIER N24 
Manufactured for the Admiralty in 1952 by Burndept, this 
utilises 4 valves, 1 each 5Z4G - 6V6G - 6J6G - 6.15G. and high 
quality components such as " C " Core Transformers and Block 
Paper Smoothing Condensers. Has A.C. Mains Pack for nominal 
110(230 volts. Provision for 600 ohms or High Impedance Input, 
and has Output to 600 ohms Line. For normal use only requires 
changing Output Transformer. Can be used for speech or Music, 
giving High Quality Reproduction. Output approximately 4 
watts. Enclosed in metal case, and designed for Standard 19in. 
Rack Mounting, having grey front panel size 19in. x lin. with 
Chromium Handles. All connections to rear panel, front having 

On /Off " Switch. Gain Control. Indicator Light. Fuses and 
Valve Inspection Panel. BRAND NEW IN MAKERS PACKING. 
ONLY 24 /916 (cardage 10/6). 

RRO MAINS POWER UNITS. Input 115.230 volts A.C. /D.C. 
output (fully smoothed) 230 volts 75 rnA., and 6.2 volts 3.5 amps. 
Complete in black crackle case. ONLY 69/6 (carriage 3/6). 

POWER UNITS TYPE 234. Primary Input 200 /250 v. 50 cycles. 
Outputs of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted double smooth- 
ing. For normal rack mounting (or bench use) having grey front 
panel size 19in. x 71n. BRAND NEW. ONLY 59,6 (carriage, etc., 7/6). 

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts at 
100 mills. Ideal for running Car Radio or Electric Shaver, etc., 
from Car Battery. ONLY 32/6. 
6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA.. fully 
filtered and smoothed. Complete. BRAND NEW. ONLY 12. /6. 

R1155 SUPER SLOW- MOTION TUNING ASSEMBLY. As 
used on all late model 11555. Easily fitted to " A " sets, etc. 
BRAND NEW. ONLY 12/6. 
EDT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. 1 a., 798. 
7 kV. (Rect.) with 2 v. 1 a.. 89/6. 2.5 kV. (Rect.) with 2-0-2 v. 
1.1 a., 2-0-2 v. 2 a. (for VC1W7 tube. etc.), 42,6 (postage 2i- per 
trans.). 
POCKET VOLTMETERS. Read 0 -15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 1116. 

CRYSTALS. British Standards 2-pin 500 kc,(s.. 15/ -. Miniature 
200 kc /s., 10/ -. 
ROLA 61in. P.M. SPEAKER. Mounted in grey crackled metal 
cabinet ein. x 9ín. x 411n., with volume-control. Ideal for uce 
with receiver, or as extension. BRAND NEW. ONLY 27'6. 
(Post 2/6). 
MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexlon. Fully shrouded. Will provide true 1 : 1 ratio from 
nominal 230 v. Primary. Rated at 100 watts. BRAND NEW. 
ONLY 22/6. (Post 2/6.) 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 01 
mid. 1,000 volt, and .1 mid. 500 volt, 7/6 per dozen. Special quotes 
for quantities. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.G.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 

March, 1959 

a straightforward guide to 
the principles of television 

A FIRST COURSE IN 
TELEVISION 
By " Decibel." This new book not only 
deals in a simple manner with the reception 
of television pictures but also explains how the 
signals originate and the techniques involved 
in the transmission of, pictures by television - 
including colour transmission. Written 
by the author of that best seller -A First Course 
in Wireless, this handy book can be 
followed easily by the interested amateur 
as well as those engaged in, or studying for 
employment in, broadcasting and the servicing 
of receivers. From booksellers, 15,- net. 

PITMAN TECHNICAL BOOKS 

Parker St., King way, London, W.C.2. 

SOLDERING 
EQ UIPMEN T 

BY 
PRECISION 
SOLDERING 
INSTRUMENTS 
for the ELECTRONICS 
INDUSTRY 
o Comprehensive range 

Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3 32in. to 3 ¡8in. e' Permabit or Copper bits 
All voltage ranges 617v. to 230 :250 v. 

o Prices from 19, 6 

Illustrated is the 25w. 3 /I6in. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
B rochure No. S.10 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

106 George Street, Croydon, Surrey. 
Phone : CROydon 8589 Grams : Litesold Croydon 
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another TRS Winner 
Latest 4 -sp. BSR Player 
Unit and P.U. ... ... £4.12.6 carr. 3/6 
2 v. Amplifier wired com- 
plete with speaker, etc., 
on Mounting Board £3. 5.0 carr. 2/6 
Contemporary styled 
lightweight case in 
Maroon and Grey. l43in. 
x 11_in. x bin. ... ... £1. 7.6 carr. 2/6 

, { IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIÜ (11111111111 

PAL-WANE PADICGRAM CHASSIS 3 WAVEBANDS 5 VALVES 

SPECIAL OFFER 

all 3 

¡units Only L9 carr. 4,6 

BARGAIN 
PRICE .1 

1 
2 gas 

or loin. speaker. to Hatch, 20' -and 25 : -. P. k P. 116 

S.W. 16 m.-50 m. LATEST MIDGET 
M.W. 2011 u Lille m. B V A 
L.W. 800 m.-2,000 ru. SERIES 
Bruud new and guar. A.C. 220(1 -210 v.. 4 pos. 0V'C 

. Short- Medium -Loue -Gram. P.C. socket. High 
V dust core coils. Latest circuit technique, delayed 
AVI' and neg. feedback 0/P 4 watts. Chassis 

re 1:11 x 51 x 21in. Dial 10tH. x 41in. Bor. or Vert. 
station names. Walnut or ivory knobs to choice. 
Aligned and calibrated ready for use. Sensitivity 
end Quality at Low Coat. Carr. and ins, 4;6. 

7 Valve De Luse, push -pull EL41 version, 7 watt 
output, with H'Duty Output Transformer, £12.10.0. 
Cure & ins, 5,/-. 

CONVERTER ACCESSORIES 
Band 1 -Barat 3 Cross -over finit, 7,6. Var. 
Al tennators 6db- 3Gull,., 7:6. BBC Pattern Filter, 
8 S. Band 3 Aerials -outside Single Dipole with 
4 yds. ro-ax.. etc., 13/9. 3 Element Beam, y5/.. 

Element. 3218. 

1 

VOLUME CONTROLS 
10,000 ohms-2 Megohms. All long spindles. 
Morgarlte Midget type. ]lin. diameter. Guar. 
1 year. Log. or Lin. Ratios. Less 0w. 3: -. D.Y. 

. 4,9. 

RECORD PLAYER CABINETS 

st 
yme mpo r.+ ry Cabinet 

le, reline Price 
,nvered cabinet £3.3.0 in . fawn and 

Carr. and nrown with cream 
interior. bite 1I x 131 x ht. 
olio., fitted with 
all accessories, in- 
cluding speaker 
laattle hoard and 
anodised metal 
test. Space avail- 
able for all mod- 

e amplifiers rind ato change rs, 
etc. Uncut record 
player muunt.ng 
hoard 14 x EMI. supplies!. 
2valve AMPLIFIER Mk. 2 
Latest developed circuit cuit giving a higher fidelity 
response and greater output ( ( t.l g t in 

- 
slate valve ECL82 and neg. feed) , 'Yale 1 outrol. 
Complete with knobs wired and i, ' -I with Bin. 
speaker, etc., ready to lit ha algi. Tao. Only 
£3.19.8. Carr. 2/0. 

RECORD PLAYER BARGAINS 
Now Reduced Prices 1 

SINGLE PLAYERS 4 -speed BSR (TU9). 920: 4 -speed COLLABO JUNIOR, 90'. ; 
4 -speed GARRARD 14 S.1'.). £7.15.0. GAR - 
RARD (TA Mk. III, £9.5.0. Carr. and Ins 3.6. 
AUTOCHANGERS 4 -speed BSR 11'ae), 
86.19.8 : 4 -speed COLLABO. 27.19.6 : 

GARRARD ¿RClli'Ir Mk. ID Plue -in head, 
stereo adapted, 10 gm. BSR UA 12 latest 
stereo model, 10 ans. Carr. a-rid Ins. 4, ti, All 
shove units are latest 4 -speed models, tilted 
lightweight erstal pick -up and twin sapphire 
styli. (''sinOslete and ready to use. 
FINEST SELECTION AVAILABLE - 
ALL BRAND NEW AND GUAR. 

C.R.T. Heater 
Isolation Transformers 

New Improved types -mains prim. 
200/250 v. tapped. 

All isolation Transformers now supplied with 
alternative no boost plus 21 %, and plan 50 
boast taps, at no extra (large. 

2A type 12/6 (P. k P. 1 /G, 
6.3V .GA 12'6 ., 
10.5V. ,3A 12 /6 . 
130'. .3k 12;6 

Other voltages i of Production. 
.mall size :uad tag terminated for easy fitting. 

JASON F.B. TUNER UNIT 87 -105 Me /e. 
Designer Approved Kit of parts tu build this modern 
highly s eceraful unit. drilled chassie and superior 
type dial.. Coils, ca and all quality components, 
etc., for only 5 gus., a host free. Sel of 4 spec. EFbls 
or equiv. yak es, 301-, post free. Illustrated hand - 
hook with full details, 2- poet free. FREE WITH 
KIT'. 48 hr. alignment service, 7;6 plue Y;- P. A P. 

BOXED VALVES GUARANTEED 
11(5, 1'1'1 7 6 DFIG 9,- EF41 19.8 PCF82 10;8 
105, 1,4 7 8 DK90 9,- EF80 1016 PCL83 12 9 

::Y4 8 - DIM 9'- EFBG 14/6 PL81 14 6 
9.83:51,0 106 EF9( 818 PL82 10- 

tiAT'ii 8,6 EA Buso 9 8 EL41 10,8 l'LO;i 11 6 6K7 6'0 EBUI 86 E1.84 11'6 PY80 98 
IlEB 8,8 EB(V I 10.8 E1685 11:8 PY81 9 8 097 8'8 It 9 B ET51 12:6 1.582 8 8 6817 8 8 13 s 12'6 EY86 14 -8 1.18:. 10 6 
OVG 78 bIlun 126EZ40 841 t 22 8,8 
01(4 7:6 ]t Fs.' 12 6 I.Zno 8 ¡6 1 -.5 16'8 
GXL 7 6 1:1542 10 8 Elul 818 t - cif 12 10'8 
7C'5 9'- flies£ 106111 -I4 98 l'NAI 10'- 
2V4 8 8 Ea -1.s0 12 6 fa rs4 10 6 t 1.11 108 
DAFOG 9 - Er I.s" 12 6 lie s( 10.6 1. -141 8'6 
SPECIAL PRICE PER SET 
1115. 1T4. los. 104 or 304, or 31-4 ... ... 27 8 
1)KItO, 01 ,116, luAh'96, OLIO . ... ... 35 -6K8,11/17, 

6Q7, tiTO, 5X4 or 0.X5 ... ... 35 - 

RE- GUNNED TV TUBES 
GENUINE OFFER 

New Heater, Cathode and Gun Assembly 
can now be fitted to your old Tube - 
Reconditioned virtually as new. Fully 
guaranteed to highest standards -as used 
by our own Service Dept. 

12in, £8. 14in: £8.10.0. I7in. E10. 
Regret only Mullarcl and Magda types ut present. 
Delivery approx. 7 days. Carr. A ins. 12,11. 

Listed above are only a few items from our very large stock. Send 3d. stamp today for Complete Bargain List. 
Terms : C.W.O. or C.O.D. Kindly male Meaner, P.Oa, Nc., payable to T.R.S. Tort /Parting op to 116 73., lib. 1'1, 3fb. 1 ¡8, 515. 2,'., 1015. 29, Hours : 9, a.m.-6 p.m. I p.m. Wed. Open all day Saturday, 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tubular Wire Ends 32+32;350 y. ILE c. 58 

-_ - 50¡12 v. 119 Can Types, Cline 341. es. 
2¡- 8; 50(1 v. Dub. 3 

uror.. 4;5(11 v. 21- S +8/450 v. T'.QC'. 4 8 o v 21450 v. 2;-8+16;450 v. Hnnta 5 6 n,4:10 T.C'.C. 21816+16,'450 v. T.C.C. 6- 
+1+8/450 v. B.E.C. 4/6 32,'350 v. B.E.C. 41 8+181450 v. T.C.C. 5/- 3Y-I-321275 v. Hunts 4¡- 16¡450 y. B.E.C. 3/6 32+321450 V. T.C.C. 6,'6 16/500 v. Dub. 4/- 250/350 v. B.E.C. 8!8 16+16¡450 v. T.C.C. 518 601350 v. T.C.C. LS 321350 v. B.B.C. 4/- 60+1001350 v. B.E.C. 1116 32¡500 v. Dub. 51- 60+250/275 v. B.E.C. 1216 50+50, 350 T. B.E.C. 6/6 160+200/275 v. B.E.('.19; S 

BOLLARD 3-3 QUALITY AMPLIFIER. -A 
first-class Hi -Fi Companion Unit tu the Jnson 
Tuner. II/Duty Mains Trans. allows for H.T. 
and L.T. Power 'supply. Mallards latest circuit, 
3 valve, 3 watt. Freq. response 40 c/s425 Kr 'a + or -1db with special sectionalised 0/Put Tram., Punched Chassis, all components, ; 
valves, etc. Only 86.19.6, Ready wired and 
tested, 8 gm. Carr. and ins. 4;6. 

SENTERCEL RECTIFIERS. E.H.T. Type Fly- 
back Voltages. K3125 2 kV., 51- ; K3140 3.2 kl'., 
6 ¡9; K3/453.6 kV., 7/3 ; H3/50 4 kV., 7/9 ; K31100 
e kV., 13/6. MAINS TYPES, -RMI, 125 v. GO mA., 4'8 ; RMB 125 v. 100 mA., 516 ; EMS 1.25 v. 120 mA., 
7 6; RM4 2:10 v.250 mA., 16 / -; RM4B type 270 mA., 
17 8 ; 11M5, 250 v. 800 mA., 211-. 
SPEAKER FEET.- Expanded Bronze anodised 
octal 8 x 8iu., 2;3 ; 12 x B in., 3/- ; 12 x 12 in., 4;6 ; 
12 .e, 15in., 6;- ; 24 x 12in., 8/ -, etc. 
TYGAN FRET (Murphy pattern) 12 x 12in., 2:- 12x IBin..3; -; I2x 24in., 4;- ,etc. 
SPEAKERS I'.M. 3 ohm 21in. Elne, 11E6. ; +lin. :oudnows, 18'6. Sin. R. A A., 17/8. Bin. ('elesl 
18 8. 7 . .4 in. Gtrod/rurua, 16;8. Sin. Kola, PO -. i n 
iope.lal (the t .''m:ms, 21,6. 101n. R. A A., 25 -, 
EMITAFE Pee. riling Tape ALL NEW A BOX Fly, 

7'r 1 e ne 18faud). Type 90 (Long Play 1. 
.,, 17att., ' - 25(81., 9 - 
,,, 1111141., 19 - 8601L, 24 - 
... FSUit., 246 1 21x111,, 21 0 I. 2u9n.. 30 - 1 800ft.. 45 - 

...Tale Heel, (C-uhoxed) 7in. metal, 1;8 ; 7tu. place is aEllls, 36. 
RECORDING TAPE. n 7 in. 11:. -t 
OS. type. Hi Quality 1 Each I ., 1..._ it 

NEW REDUCED PRICES I 

80 OHM CO -AX CABLE 
rrpa cd, toe-has, high quality 80 1,1,1, 

vial. etronded conductor, standard I 
Famous make. ONLY 8d. per yard. 

See what v u e by ordering i 

Co yds. , 15 6 do yJv. 
('are. I G. Carr. ! - 

'TRANSFORMER & COIL WINDING CAPACITY 
AVAILABLE FOR PROTOTYPES & SMALL RUNS 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188) 
50 yards Thornton Heath Station. Buses : 130A, 133, 159. 166 and 190 
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R.S.C. BATTERY CHARGING EQUIPMENT All for 
Guaranteed s12 °months.50ccs. 

ASSEMBLED CHARGERS 
1919 
27/9 
29/9 
38/9 
5819 

6 v. 1 amp 
6 v. or 12 v. 1 amp 
6 v. 2 amps 
6 v. or 12 v. 2 amps 
6 v. or 12 v. 4 amps 
Above ready for use. With mains and 
output leads. Carr. 3/6. 

SELENIUM RECTIFIERS 
F.W. BRIDGE TYPES 
6/12 v. 1 a. 3/11 L.T. Types H.W. 
6/12 v. 2 a. 7 '3 2 -6 v. t a. 1 /11 
6/12 v. 3 a. 9 9 6/12 v. 1 a. H.W. 2/9 
6/12 v. 4 a. 13 11 ILT, Types H.W. 
6 /12 v. 6 a. 17 11150 V. 

540 

mA. 3/9 
5 9 0 mA. 5:9 8/12 

6Ií2 
v.'V. í5 

l0 
a. 
a. 

32 
250 V. 80 mA. 7/9 
250 v. 

2486 4 v. 6 a. 249 
59 

' 

24 v. 6 a. 28'9250 v. 250 mA. 11/9 

Assembled 6 r. 
or 12 e. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug tor 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finished. Fused 751' and ready for 
use with Carr.416 
mains and output 
leads. Credit Terms : 

Deposit 14111 and 5 
monthly payments 
14 /11. 

ASSEMBLED BATTERY CHARGER KITS 
CHARGER Consisting of Mains Trans- 

former. F.W. Bridge. Metal 
Rectifier. 'well ventilated steel 
case. Fuses, Fuse -holders. 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6 v. or 12 v. lamp 22:9 
As above, with Ammeter 329 
6 v. 2 amps 25!9 
6 v. or 12 v. 2 amps 31'6 

6 v. or 12 v. 2 amps. inclu- 
sive of Ammeter 41,6 

6 v. or 12 v. 4 amps 53/9 
BATTERY CHARGER KIT 
6/12 V. 6 amp. consisting of 
F.W. Bridge Rectifier, Mains 
Trans. and Ammeter, 49 9. 
Post and packing 4/6. 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case, fin- 
ished attractive 
hammer blue. 
Ready for use. 
With mains 

rand output 
leads. Double 
Fused. 

Only / 
Carr. 3/9 49 9 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- 
árles 200-230-250 Y. 50 eels. Screened. 
TOP SHROUDED DROP TIIROUGII 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.... 16/9 
350-0-350 v. 80 mA. 6.3 v. 2 a. 5 v. 2 a.... 18/9 
250-0-250 v. 100 mA. 6.3 v. 4 a. 5 v. 3 a.... 23/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.... 23/9 
350-0-350 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a.... 23/9 
350-0-350 v. 100 mA, 6.3 v. 4 a. 4 a. C.T. 

350-0-= v. 150 mA. 6.3 v. 4 a, 5 v, 3 a.... 2919 

FULLY SHROUDED UPItIGl1IT 
2.50-0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21-3-31n. . ... ... 17'8 
250-0-250 v. 100 mA, 8.3 v. 4 a. 5 v. 3 a.... 28:9 
300-0-300 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a.... 28'9 
350-0-350 v. 100 mA. 6.3 v. 4 a. 5 v. 3 a.... 28'9 
300-0-300 v. 130 mA, 6.3 v. 4 a. 6.3 v. 1 a. 

for Muilard 510 Amplifier ... ... 35:9 
350-0-350 v. 150 mA. 6.3 v. 4 a. 5 v. 3 a.... 33. 9 
350-0-350 v. 150 mA. 8.3 v. 2 a. 6.3 v. 

425-0-425 v. 200 mA. 6.3 v. 4 a. C.T. 
6.3 v. 4 a. C.T.. 5 v. .3 a. Suitable 
Williamson Amplifier. etc. ... ... 4919 

FILALI ENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5 a. 5/9: 6.3 v. 2 a. 7/6 : 0 -4-6.3 v. 2 a. 7'8 : 

12 v. 1 a. 7/11: 6.3 v. 3 a. 8/11: 6.'3 :. 6a. 
17/6: 12 v. 3 a, or 24 v. 1.5 a. 17/6. 

CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 cis Primaries : 

0 -9 -15 v. 11 a., 11/9 0-9 -15 v. 3 a, 1619 ; 

0 -9 -15 v. 5 a. 19/9: 0-9 -15 v. 6 a, 23'9. 

SMOOTHING CHOKES 
150 mA. 7 -10 H 250 ohms... ... ... 1119 
100 mA. 100 H 200 ohms... ... ... 819 
80 mA. 10 0 350 ohms ... ... ... 519 
60 mA. 10 H 400 ohms ... ... ... 4111 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

359, etc . ... ... ... ... ... 3'0 
Small Pentode. 5,030n to' 30 ... ... 3'9 
Small Pentode 788.0000 to 30... ... 3 9 
Standard Pentode 5.000G to 30 ... 4'9 
Standard Pentode, 71801000 to 30 ... 4'9 

4;9 
Push -Pull 10 -12 watts 6V0 to 3G or 

P ll 10-12 watts to match 6V6 
to 3-5-3 or 150 .. ... ... 16 9 

Push -Pull EL84 to 3 or 150 ... 16:9 
Push -Pull 15 -18 watts, 6L6, KT66 ... 22'9 
Push -Pull for Mallard 510 Ultra 
Push -Pull 20 watts. sectionally 

wound 6L6, KT66. etc.. to 3 to 150... 47.9 
RUMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 
12 v. 40 mA. 5-0-5 v. 1 a.... ... ... 15.9 
90 v. 15 mA. 4-0-4 v. 500 mA. ... ... 9 9 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMI. An all -dry 
battery eliminator. 
Size 51 x 44 x Ile. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 N. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 
ready to use. 48/9. 

.. " " 

39/9. or 

Type BM2. Size 8 x 51 
x 21in. Supplies 120 v. 
90 v. and 60 v., 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- 
Placing both II.T. 
batteries and L.T. 
2 v. accumulators. 
When connected to 
A.C. mains supply 
200 -250 v. 50 cc/s. 
SU (TABLE FOR ALL 
IIATTIsltY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9, or ready for use. 59/6- 

STEREOPHONIC EQUIPMENT AT SPECIAL PRICES 
(a) Linear L3í3 Stereo Amplifier. 7 (:NS.: (b) Staar Galaxy Auto -Changer fitted Turn- 
over head for Stereo. Long Playing and Standard Records. 28.19.8. carr. 4/6 : (c) Matched 
12in. P.M. Speakers in polished Walnut finished wood cabinets. 28.15.0 per pair : 

Cabinet Speakers, illustrated below, 29.19.0 pair ; (e) Matched High Flux Bin. P.M. 
Speakers in polished Walnut veneered Cabinets. £3.19.9 pair : (f) Matched 6í1n. R.A. 
P.M. Speakers in polished veneered Walnut cabinet. £3.10.0 pair. or (a), (b) and ici 
19 ans.. carr. 15/-. (a), (b) and (d) 22 ens., carr. 15 -. (a), (b) and (e) 18 gus., carr. 15: - 
(a), (b) and (8) 17 gus., carr. 

12in. 10 WATT I11(111 QUALITY 
LOUD- 
SPEAK- 

ERS IN 
POLI5HEf) 

)1' :1 LN UT 
INISHED 
I IIINET 

Gauss 12.000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only £4.19.6 
Carr. 5/ -. 
Terms : De- 
posit 11 /- 

; monthly payments of 11' -. 

D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of partially drilled metal case, mains 
trans., F.W. Bridge Rectifier. 2 fuse - 
holders and fuses. Change Direction 
switch. variable Speed regulator and 
circuit. For 200 -250 v. A.C. mains. Suit- 
able Electric Trains, etc. Limited 
number available at 29/9. 

ACOS CRYSTAL ` MIKE' INSERTS. 
Approx. iin. snare. Fly lead connec- 
tions. Only 5 /11 each. Brand New. 
Round type approx.. I /in. diem. Ex- 
equipment. tested. 411 each. 

LUCAS 6 v. 

M0T0R- 
(' 1' (' L E 
BATTER- 
IES. Brand 
New. Sealed 
List price 
£311' -. Limited 
n u m b e r 
available at 
only 29 9. 
(arr. 46. 

PORTABLE CABINETS. High Quality 
Finish. Rexine covered. Attractive 
design. Inside measurements 17in. x 
121in. x 811n. high. Clearance above base- 
board 511n. Below 21in.. 69.A each. Or 
size 1431n. x 13än. x 61ín. only 479.1. 

SPECIAL OFFER. Above cabinet, 
LG3 Amplifier, B.S.R. Changer and 
61in. P.M. Speaker. 13 GNS. Carr. 10' -. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200 -250 v. A.C. Mains receiver wills 
selenium rectifier. High gain H.F. stage 
and low distortion anode bend detector. 
Power pentode output. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality 
are well up to standard, and simplicity of 
construction is a special feature. Point - 
to -Point wiring diagrams, instructions 
and parts lists, 119. Maximum building 
costs £4.19.6, inc. attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x 61 x 51ín. 

14 WATT AMPLIFIERS. Unused and 
in good order but store soiled. For 200- 
257 v. A.C. mains input. Outputs for 3 
and 15 ohm speaker. Inputs for mike" 
and Gram. Limited number complete 
with valves. Only 6 Gns.. carr. 5! -. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
Olin. 2 -3 ohms, 29/11 
llin. 2 -3 ohms 35/9. 
Very limited number 

AM FM RADIOGRAM CHASSIS 
H1G11 QUALITY 6-8 WATT PUSH- 

PULL OUTPUT 
For 200 -250 v. Mains. Long wave. Medium. 
F.M. and Gram. Complete with 8 B.V.A. 
valves. Guaranteed 12 months. Only 
22 (:NS. Or Deposit £2.12.0 and 9 
monthly payments of 02.12.0. 
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R.S.C. A8 ULTRA LINEAR 12 
High fidelity Push -Pull Amplifier with 
"Built -ín" Tone Control. Pre -amp 
stages, high sensitivity. includes 5 
valves (807 outputs). High Quality 
sectionally wound output transformer, 
specially designed for Ultra Linear 
operation, and reliable small condensers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 
" Lift" and " Cut." Frequency response 
+3 db. 30- 30,000 vies. Six negative feed- 
back loops. Hum level '71. db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pick -up 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDARD or 

Y 
LONG - PLAYING }+ 
RECORDS. For 
31USICAL INSTRU- 
A1F:NTS such as STRING BASS. 
GUITARS, etc. ' OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5a. For supply of a RADIO FEEDER 
UNIT, Size approx. 12- 9-71n. For A.C. 
mains 200- 230 -250 v. 50 c'cs. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value. 
at £71151- or factory built 45;- extra. 
Carriage 10 / -. 
If required louvred metal cover with 2 

-15 -0 

WATT AMPLIFIER 

tarrying handles can be supplied for 
18/9. Additional input sockets, with asso- 
ciate Vol. control so that two different 
inputs such as Gram and Mike' or 
Tape and Radio can be mixed, can be 
provided for 13- extra. Guaranteed 12 
months. 
TERMS on assembled two input model : 

DEPOSIT 18.19 and 12 monthly pay- 
ments. 18'9. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or credit terms if supplied with 
amplifier. 

('OLLARO RC54 3- SPEED AUTO- 
CHANGERS with Studio pick -up. 
Brand new. For 110 v. 50 c.p.s. A.C. 
mains. Price with 110 v. to 220 -250 v. Auto 
Trans. only £5/192. Carr. 5.6. 
COLLARD CONQUEST 4- SPEED 
AUTO-CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200-250 v. 50 c.o.-. 
A.C. mains. Our price £7119'6. Carr. 5 

COLLARD 4 -SPEED SINGLE PLAY E It 
with separate pick -up, as fitted RC457. For 
200 -250 v. AM. mains. £411010. Post 3/5. 

PICK -UP ARMS complete with Hi -Fi 
turnover crystal head. Acos GP54. Lim- 
ited number brand new, perfect, at approx. 
half price. Only 35'9. 
1.803 .MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with above or any 
other single or auto -change units. Out - 
nut for 2 -3 ohm speaker. For 200 -250 v. 
50 c.o.s. A.C. mains. Overall size 61 x 4l x 
21 in. Controls: Vol. and Tone with switch. 
Guaranteed 12 months. Only 55/9. 
SUPF.RIIET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning, W.Ch. and Vol. Only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9-5-7ín. high. Simple alignment pro- 
cedure. Point -to-Point wiring diagrams. 
instructions and priced parts list with 
illustration, 2/6. Total building cost 
£4.151 -. For descriptive leaflet send S.A.E. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with Collaro. B.S.R. or any other 
record playlhg unit, and most micro- 
phones. Negative feed -hack 12 db. 
Separate Bass and Treble Controls. For 
A.C. mains input of 200 -250 v. 50 t'es. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 6 -5 -Olin. high. Output for 2 -3 ohm 
speaker. Guaranteed for 12 months. Only 
£5 19 /6. Send S.A.E. for illustrated leaflet. 
Credit Terms. Deposit 22/8 and 5 monthly 
navments of 2216. 
LINEAR DIATONIC 10-14 WATT' 
111011 FIDEIITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 
200 -250 v. A.C. mains. Valves ECC83, 
ECC83, ELM. ELM, EZ81 miniature 
Mollard. Self -contained Pre -amp. Tone 
Control stage, and separate Bass and 
Treble. Controls. Independent ' Mike' and 
Grain input sockets are provided. Output 
Matehin;s for 3 and 15 ohm. speakers. 
Only 19 CiNS.: or Deposit 222 plus 10 - 
carr. and 12 monthly payments of 22 3. 
Sena S.A.E. for leaflet. 

R.S.C. 4 -5 WATT AS 
HIGH -GAIN AMPLIFIER 

A highly -sen- 
sitive 4 -valse 
qualily amp- lifier for the honte, 
small club, 
etc. Only 50 
millivolts in- 
put is re- 
quired f o r 
full output 
so that it is suitable for use 
with the latest high fidelity pick -up 
heads, in addition to all other types of 
pick -ups and practically all mikes ', 
Separate (lass and Treble Controls are 
provided. These give full long -playing 
record equalisation. Hum level is 
negligible being 71 db. down. 15 (lb. 
of negative feedback is used. ILT. of 
300 v. 25 nsA. and L.T. of 6.3 v. 1.5 a. 
Is available for the supply of a Radio 
Feeder Unit, or Tape -Deck pre- anipli- 
tier. For A.C. mains input of 200-230- 
250 v. 50 , Output for 2 -3 ohm 
speaker. (.basis is not alive. Kit 
is complete in ea try detail and includes 
fully punched chassis (with baseplate) 
with Blue hammer finish and point - 
to -point wiring diagrams and in- 
struct' Exceptional value at 
unii 5415 -. or assembled ready for 
use 25- extra, plus 36 Carr. : or 
Deposit 22/6 and 5 nmut hly payments 
of 2)6 for assembled 
LINEAR STEItEOlrl( VC L3/3 3 +3 

WATT QUAI.III s)Il'LIFIElt 

Output 6 watts 
when not used 

with stereo head. For 200 -250 v. 50 c.p.s. 
A.C. mains. Ganged controls. Volume and 
Tone. Outputs matched by preset balance 
control. For use with 2 
matched 3 ohm speakers. 

GNS. Only requires connecting to 
Pick -up speakers and mains 
point. Sensitivity 150 m.v. Supplied with 
guarantee and instructions. Send S.A.E. 
for leaflet. Terms available. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response t3 db., 
30- 30,000 c /cs. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used. EF86, 
EF86, ECC83, 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 

. OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS, TIIEATBIuS, 
I)ANCE HALLS or OUTDOOR FUNt'- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long- playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and ' Mike ' can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

1 
Carr. 10'- 

parts with fully punched 
chassis and point -to -point 

GNS wiring diagrams and in- 
structions. If required 
cover 
supplied for 

as for 
181 
Al 

9. 
can 

The 
be 

amplifier can be supplied, factory built 
with 12 months' guarantee, for £13.19.8. 
TERMS: DEPOSIT 24/9 and 12 monthly 
payments of 24'8. 

LINEAR 50 WATT 111011 FIDELITY 
AMPLIFIER. Sensitivity 25 millivolts 
for full output. Suitable for any kind of 
microphone or pick -up. Output matchings 
for 3 and 15 ohm speakers. Brand New. 
Guaranteed 12 months. For 200 -250 v. 
A.C. mains. Only 19 gas. Carr. 15/ -. 
Terms available. Twin handled cover 
available at 25/ -. Send S.A.E. for leaflet. 

LINEAR LT45 HIGH QUALITY TAPIt 
DECK AMPLIFIER. With " built in " 
power pack and output Ready for 
stage. For Tape Decks Use. ONLY 
with High or Low Impe- 
dance. Playback and Erase 
Heads, such as Lane. 
Truvox, Collaro. Brennel, Carr. 7,6 
etc. For A.C. Mains 230 -250 v. 50 c'cs. 
Linear frequency response of i- 3 db. 
0- 11,000 c /cs. Negative feedback equalisa- 

tion. Illustrated leaflet ed. 

SPEAKERS. All 2 -3 ohms, suitable for 
use with LG3, L45, AS or A7 amplifiers. 
51n. Goodmans, 17/9. 7 x gin. Elliptical 
Elan., 19,9. filin. Goodmans, 17/9. 8in. 
Rota, 19'9. 10in. R.A., 27/9. 10 x bin. 
Elliptical Goodmans. 29/9. 12ín. Plessey, 
29111. loin. W.B. " Stentorian " 3 or 15 
ohms type HF1012 10 watts, hi- fidelity 
type. Recommended for use with our 
At Amplifier, £411019. 12ín. Plessey 3 ohms 
10 watts (12,000 lines), 59/6. 
l'LESSEY DUAL. CONCENTRIC' 121n, 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with 
choke. condensers. etc.), providing extra- 
ordinarily realistic reproduction when 
used with our Al or similar amplifier. 
Rated 10 watts. Price only £5/17,6. 
ACOS 110P59 ill -Fi Crystal Cartridges, 
(Turnover type with sapphire stylus.) 
Standard replacement for Garrard and 
B.S.R. Only 19/9. 

R.S.C. ' 3-4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 230 /250 v. 50 c /es. Mains input. 
Appearance and Specification, with 
exception of output wattage, as A5. 
Complete Kit with diagrams, £31.5/ -. Assembled 22/6 extra. Carr. 3/6. 

Terms : C.W.O. or C.O.D. No C.O.D. under It Post 1/9 extra under 112: 211 extra under M. 
All goods supplied subject to terms and guarantee u detailed is current catalogue. 

Our, 9 to 6 Weds. until 1 p.m. Catalogue ed. Trade supplied. S.A.E. with all enquiries. 

RADIO SUPPLY CO (LEEDS) Mail Orders to 29/31 Moorfield Rd., Leeds 12. 

LTD. Callers to 
5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
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EF86 
Low hum, low noise 
voltage amplifying 
pentode. 

ECC83 
High u double 
triode with separate 
cathode:. 

Mullard Audio Valves have been 
acclaimed for their superiority 
all over the world, and are 
fitted by leading equipment 
manufacturers both in this coun- 
try and overseas. 

Whether you buy or build 
your audio equipment, make 
sure it is fitted with Mullard 
Audio Valves. 

EZ81 
Full wave indirectly 
heated rectifier with 
maximum output of 
150 mA. 

EL34 
Output pentode with 
25W maximum anode 
dissipation. 

March, 1959 

GZ34 
Full wave indirectly 
heated rectifier with 
maximum output of 
250 mA at Va (r.ms.) 

x 450V. 

EL84 
Output pentode with 
12W maxi mum anode 
dissipation. 

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON W.C.1. 
MVM 412 

7-7(e.e0 
LOW PRICE" 

HIGH PERFORMANCE 
SGafie VERSATILITY 

The TRECOSCOPE, designed around 

a most modern 3" cathode ray tube 

and new type valves, meets all the 

requirements for a high perfor- 
mance and versatile general pur- 

pose oscilloscope. Its overall size 

is 7" x 81" x I I" and the specifica- 

tion, too comprehensive to be 

fully given here, is contained in 

our illustrated brochure, a copy 

of which will gladly be sent on 

receipt of S.A.E. 

* NOT A SINGLE ITEM OF GOVT. 
SURPLUS STOCK IS USED IN THIS 
INSTRUMENT. 

CONTROLS : brilliance, focus, X 
shift, Y shift, coarse time base, fine 
time base, synchronisation, Y 
amplitude, X amplitude, Y input 
selector switch. 

FACILITIES : Y plates via (I) high 
gain amplifier, (2) low gain negative 
feedback amplifier, (3) isolating 
condenser, (4) isolating condenser 
and attenuator. Hard valve time 
base covering 5 c.p.s., to ISO kc /s. 
X plate deflection from external 
source via X amplifier. Synchroni- 
sation via sync., amplifier at Y or 
other frequencies. 50 c.p.s., cali- 
brating voltage. Brilliance modu- 
lation. Flyback suppression. 

The Trecoscope is guaranteed for 12 months. 

PRICE : £17.17.O or L2.2.0 down and 12 monthly payments of £1.9.7. 

Postage and packing 6/ -. 

THEJIANGJI ELECTRONICS COMPANY 
CORMORANT WORKS, LETT ROAD, LONDON, E.15 

Phone : MARyland 5266. 
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The Editor will be pleased to consider 
articles of a practical nature. Such 
articles should be written on one side 
of the paper only, and should contain 
the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts, every 
effort wilt be made to return them if a 
stamped and addressed envelope is 
enclosed. All correspondence intended 
for the Editor should be addressed : 
The Editor PRACTICAL WIRELESS, 
George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. 
Owing to the rapid progress in the 
design of wireless apparatus and to 
our efforts to keep our readers in touch 
with the latest developments, we gire 
no warranty that apparatus described 
in our columns is not the subject of 
letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 
PRACTICAL WIRELESS is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of sync of these are therefore expressly 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." 

Mar,200 
ED/TOR F. J. CAMM 27th YEAR 

OF ISSUE 
BY THE EDITOR 

THE GROWTH OF THE CLUBS 
THERE was a noticeable increase in club activity during the 

past year. Old clubs which have waxed and waned have 
again sprung into life and new clubs are being formed 

every month. Readers will have noticed the increased amount 
of space we are now devoting to club reports, and it is in this 
connection that we ask club secretaries to co- operate with us by 
sending in reports not later than the 10th of the month for 
publication in the following month's issue. Time, tide and 
printers wait for no man and reports which arrive after the 
deadline are scrapped. It is unfortunately true that some club 
secretaries are lax and presume that there is some elasticity about 
press dates. There is none. We mention this point because 
occasionally we receive a complaint from a club secretary that his 
report has been omitted, but the fault lies with him. We are 
anxious to encourage the club movement and we make no charge 
for the insertion of club reports. It is not too much to ask that 
club secretaries co- operate with us. Another point : it would 
be a convenience if club reports were prepared in the style in 
which we print them. Remember when writing reports that 
they should contain matter of general interest to other readers. 
A report that a lecture was given on such and such a date by Mr. 
So- and -so is already well known to local members. Try;to extract 
from the speaker's remarks some fact or facts of general interest 
to other readers. If the club issues a club magazine, we are 
always glad to have copies for reference. There are many clubs 
in existence which do not circulate a monthly report to the press ; 

we hope that they will now do so. There are many readers who 
wish to join a club and write asking for details of one in their 
area. We are engaged upon compiling a directory of radio clubs 
so that we will be able to put readers on to the nearest club 
secretary. We hope that every club secretary will forward us 
details giving the name of the club, meeting place, time and 
frequency of meeting, membership qualifications, annual sub - 
scription, etc. A book of rules for filing purposes would be 
welcome. We are also glad to receive and to publish photographs 
of any interesting club events, such as a field day, practical 
demonstrations, etc. 

START OF VOL. 35 
ITH this issue, we commence the 27th year of publication 

with a larger circulation than ever before, and it is still 
rising. We have the largest circulation of any technical radio 
journal, and it is pleasant to receive letters from time to time from 
readers who have been with us from the start. Home construction 
is as virile as ever. Needless to say, the index to the past volume 
is in coursé of preparation and an announcement will be made 
as soon as this is ready. 

"THE PRACTICAL HOUSEHOLDER" EXHIBITION 

AFINAL reminder that the exhibition organised by our 
companion journal, The Practical Nou.seho /der, opens at 

Earls Court, on Wednesday, February 18th, and extends to 
Saturday, February 28th. A free ticket is printed in every copy 
of the Match issue which is now on sale. -F. J. C. 

:-11 
Our next issue, dated April, will be published on March 6th 
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I® R l D ó F'Í1i RE -' 
1 / , ESS ÒIJND,., 

THE following statement shows \ 
the approximate number of s 

Broadcast Receiving Licences in ",z' 
force at the end of November, N7 
1958, in respect of wireless receiving 
stations situated within the various / 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 
The numbers include licences -/- 
issued to blind persons ithout 

Broadcast Receiving Licences 

payment. 
w 

Region Total 
London Postal ... ... 979,166 
Home Counties 974,824 
Midland... ... ... ... 717,162 
North Eastern ... ... ... 879,125 
North Western ... ... 678,995 
South Western... ... ... 592,046 
Wales and Border Counties... 367,669 

Total England and Wales ... 5,188,987 
Scotland ... ... 632,892 
Northern Ireland ... 171,377 

Grand Total ... ... 5,993,256 

Tape Recorder Amalgamation 
RECORD HOUSING LIMI- 

TED, the London firm of 
hi -fi cabinet manufacturers, 
have taken over the whole of the 
distribution and sales organisa- 
tion of Magnafon Tape 
Recorders. 

Four models are marketed - 
the lightweight Courier, with 
the Motek deck; the Courier 
Stereo; the- Diplomat high 
fidelity recorder with the latest 
Collaro Mark IV deck and the 
new Magnafon " Adadek," which 
can be plugged into any radio, 
radiogram or amplifier. Special 
screw -in legs are available for 
all these models in order to turn 
them into console sets. 

The instruments first appeared 
in a new range of cabinets speci- 
ally designed for the 1958 Radio 
Show. 

New Isle of Wight Ship-shore 
Service 

ANEW ship -shore service. 
operating from the Isle of 

Wight, has now come into use. 
It is the third in the chain of 
ship -shore V.H.F. stations oper- 
ated by the Post Office and 
provides similar facilities to those 
already in use in the Firth of 
Clyde and at North Foreland. 

By " QUESTOR" 

V.H.F. radiotelephone communi- 
cation between telephone sub- 
scribers in the United Kingdom 
and suitably equipped ships of 
all nationalities are now avail- 
able in . the approaches to 
Southampton and the English 
Channel within about 50 miles 
of St. Catherines Point. 

Shore equipment is on St. 
Boniface Down, near Ventnor, 
and the calls are 'handled by the 
existing Post Office coast radio 
station at Niton. The equip- 
ment complies with inter- 
nationally recom- 
mended engineer- 
ing standards, and 
uses frequency 
modulation. The 
frequencies em- 
ployed give a 

single - frequency 
calling channel on 
156.8 Mc /s, and a 

t w o - frequency 
traffic channel 
using 161.85 Mc /s 
for transmission 
and 157.25 Mc /s 
for reception. The 
use of these fre- 
quencies has been 
agreed internation- 
ally for radio 
services of this 
kind. 

Charges for a 

3- minute call is 
6s. 6d. for the 
combined coast 
station and ship 
charges, plus a 

landline charge of 
6d. or 2s. 6d., 
depending on the 
distance between 

Niton and the telephone sub- 
scriber. Further services are 
planned from the existing coast 
radio stations at Lands End and 
Humber (Mablethorpe). 

Marconi VOR for U.K. Net - 
work 
E'OLLOWING an exhaustive 

evaluation of V.H.F. Omni- 
directional Radio Range (VOR) 
equipment, the Ministry of 
Supply has ordered eleven com- 
plete VOR installations from 
Marconi's Wireless Telegraph 
Company, on behalf of the 
Ministry of Transport and Civil 
Aviation. These installations 
will be distributed at selected 
points on the U.K.'s airways to 
provide a nation -wide naviga- 
tional system for suitably 
equipped aircraft. 

The Marconi VOR complies 
fully with the specification of 
the 'International Civil Aviation 
Organisation. It operates on the 

The aerial system of the Marconi VOR installed 
in the aerial tower. 
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internationally agreed frequency 
range of 112 -118 Mc /s, with a 
power output of 200 watts. 

A specially designed flat - 
roofed building is normally 
employed for installation. This 
enables the aerial and associated 
counterpoise aerial to be 
mounted on the flat roof sur- 
face. the aerial changeover unit 
and the phase unit to be mounted 
on a wall of the building, and 
the remaining units in standard 
cabinets on the floor space. kach 
of the two transmitters is 
assembled in a cabinet 6ft. high. 
The remaining units a r e 
assembled in 3ft. bin. cabinets 
which are normally placed 
between the transmitter cabinets. 
Valve Design Technique 

THE English Electric Valve Co., 
Ltd., are holding a private 

exhibition at the Kensington Palace 
Hotel from March 17th to 21st, 
both dates inclusive. 

The display will consist of 
all that is modern in valve design 
technique in the world of 
radar, communication, trans- 
mitting, broadcasting -both sound 
and vision -and instrumentation, 
together with new types of storage 
tubes. They will be pleased to 
welcome any readers who may 
wish to come. 

BBC Engineering Division. 
Appointment 
THE BBC announces the 

appointment of Mr. M. 
Taylor, A.M.I.E.E., as Engineer - 
in- Charge of the Lisnagarvey 
Transmitting Station near Belfast. 
Northern Ireland. in succession 
to Mr. J. P. McCurdy who is 
retiring after thirty -four years' 
service. 

Mr. McCurdy started his 
career with the BBC at Belfast in 
1924. He joined the staff of the 
Lisnagarvey Transmitting Station 
in 1935 and became Engineer -in- 
Charge in 1942. 

Mr. R. A. Rennie 
MR. R. A. RENNIE has also 

been appointed to the 
BBC Engineering Division as 
Engineer - in - Charge (Sound), 
Glasgow, in succession to Mr: 
J G. W. Thompson, who has 
retired after thirty -four years' 
service: Mr. Thompson started 
his career with the Corporation 
in 1924 at Edinburgh. He became 
Assistant Engineer -in- Charge at 
the Glasgow Studios in 1942 and 
Engineer -in -Charge in 1955. 
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Listening to tape recordings are John Borwirk who presents the 
programme "Sound", and Marguerite Cutforth, the producer. 

Mr. Rennie joined the Corp- 
oration a_ t the Aberdeen Studios 
in' 1941. Since 1952 he has been 
in the Sound Section of the Plan- 
ning and Installation Department 
in London, from where he takes 
up his present appointment. 

B.I.R.E. 
THE following Institution 

meetings will be held during 
February: 

London. At London School 
of Hygiene and Tropical Medi- 
cine, Keppel Street, Gower 
Street, W.C.I. Medical Elec- 
tronics Group, Friday, February 
13th, 6.30 p.m. " Some 
Instrumentation Problems in 
Medical Electronics with particu- 
lar reference to Electromyo- 
graphy." by Peter Styles. Insti- 
tution Meeting, Wednesday, 
February 25th, 6.30 p.m. 
" Patents and the Radio Engin- 
eer," by E. D. Swann. 

Audio Again at Radio Show 
PLANS for the National Radio 

and Television Exhibition 
to be held at Earls Court. 
London, from August 26th to 

September 5th. 1959. include an 
audio hall on a larger scale than 
1958. 

The audio hall, which was an 
innovation at the last radio 
show, was regarded as one of its 
most successful features, and 
according to attendance survey, 
was visited by more than one 
quarter of a million people. 

The Programme " Sound" 
IN January last a new fort- 

nightly series began in the 
BBC Network Three. The 
series contains practical help and 
examples of first -class recording 
and news of the latest and most 
novel developments of interest to 
amateur tape recording enthus- 
iasts and hi -fi fans. 

Educational Filmstrips 
MULLARD EDUCATIONAL 

SERVICE announces a 
new series of filmstrips dealing 
with the history and basic prin- 
ciplesof scientific developments. 
Details are obtainable from 
Unicorn Head Visual Aids Ltd., 
42, Westminster Place Gardens, 
S.W.1. 
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A $TFREOP//ØN/C AMPI/I/FR 
Ater ECONOMICAL CIRCUIT DESIGN 

INCORPORATING TWO OUTPUT 

VALVES WITH ONE DOUBLE -TRIODE 

VALVE FOR THE TWO DRIVER 

STAGES 

By D. J. Hussey 

' 

THE only critical parts in this amplifier 
are the two output transformers which 
need to be identical. A " rugged 

power pack is required as the amplifier takes 
about 100 mA H.T. current. An Elstone 
SR250 mains transformer is used. The 

Left 
hand 
Channel 
L.S 

sockut ets 

C 

Jock socket Input 

Volume 
Contro/ 

Fig. 1. -Thee chassis layout. 

rectifier valve is a 5V4G'. The D.C. resistance 
of the smoothing choke should not exceed 100 
ohms. Reservoir and smoothing capacitors of 
16 tiF each were found to be adequate. The 
amplifier was arranged in the manner shown 
(Fig. 1) to discriminate between the two channels, 

The Volume Controls ore ganged, 

Common 
art 

Ring Earth 

Ri 

An aid to the PU connections: 
R for ring and Right Hand channel 
T for tip and The other "(L.H. channel) 

Fig. 2.- Wiring of the jack plug and socket. 

L.H RH. 

To separate grids 
of ECC82 

Right 
hand 
Channel 
L.S. 
output 
sockets C 

i.e., left -hand and right -hand. 

The Circuit 
As the two channels are 

identical it will suffice to des - 
scribe only one. The signal 
from the pick -up is applied to 
the grid of the A.F. amplifier 
(half of an ECC82 valve) and 
from the anode of this valve it 
passes via a capacitor to a 
250 kilohm potentiometer. The 
signal passes then to a pentode 
output stage using an EL84 
valve in a conventional circuit. 

The H.T. decoupling between 
the A.F. and output stages 
was introduced to minimise 
hum. With no input, and the 
volume control at maximum, 
the hum level is practically 

inaudible. In the input circuit a three -way jack 
plug and socket were used for the pick -up con- 
nections (Fig. 2). The chassis layout is not critical 
but some effort should be made to separate the 
power supplies from the amplifier. 

Care should be taken with the screening of the 

Fig. 3. -The positioning of the loudspeakers. 
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?s0 

h aters 

Fig. 4.- Circuit of the power supply. 
Note : The cathode Ol thé 5V4C is joined internally 

to the side of tl heater connected lo pin 8. 
input leads .and the ,phasing of the loudspeakers. 
The circuit is otherwise extremely simple to set 
up. The fixed tone correction capacitors across 
the O.P. transformers can be adjusted according 
to personal preference. 

Operation 
Cormect up the pick -up as shown: make sure 

that the loudspeakers are connected and switch 
on the amplifier. Play a stereo record- prefer- 
ably a " demonstration " type -and turn up the 
two preset 250 kilohm pots (clockwise). The 
loudspeakers should be six to 12 feet. apart 
and the listener should be six to 12 feet from 
them, as shown in Fig. 3. 

The demonstration record enables the amplifier 
channels to be balanced using one of the two 
preset controls. if the test frequency or speech 
should be coming from between the two loud - 

tspeakers but appears to be coming from the left (ar right), turn down the left (or right) prest 
control until the sound appears to come from 
the correct location. The ganged volume control 
is used in the same way as . a normal volume 
control. If balance is unobtainable, reverse the 

View of the urrderchassis. 

23 

47KO 

To tip 
connection 

05,uF 
L.H 

Charnel 
Output 

L 
Channe/ 
input 

HTlt 250V 

RH 
Charme/ 
Input 

To ring %2ECC @2 
connection 

l5K0 T25pr /200 

PH 
Channel 
Output 

Fig. 5.- Circuit of the two- channel amplifier. 
connections to one of the loudspeakers. This reverses 
the phase of the current through that loudspeaker 
and the two will then be operating in phase, enabling 
balance to be obtained. 
Loudspeakers 

The two loudspeakers should, if possible, be identi- 
cal, otherwise it may be difficult to secure balanced 
conditions. If you do not possess, or cannot afford 
to buy identical loudspeakers, use the one which has 
the better treble response for the left -hand channel, 
since in, for example, orchestral recordings, the 
higher pitched stringed instruments are positioned 
towards the left -hand side and the 'cellos and double - 
basses towards the right -hand side. 
Results 

Although this amplifier is inexpensive when 
compared with some of the elaborate high- fidelity 
apparatus which is now displayed in the windows of 
radio dealers' shops, it will be found to give results 
which are quite satisfactory, even to those with 
critical ears. 
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t?J Vdt'e 
Caiì&idio 

THE car radio about to be described was 
designed around a circuit that I constructed 
about four years ago, giving excellent 

results as a domestic receiver. 
There have been some slight modifications to 

the R.F. amp and frequency changer stages to 
accommodate the Osmor coils. 

It was decided to use the single diode -pentode 
var -µ type valve EAF42. This has been used 
in three stages and if one of them goes low, the 
positions can be changed. The frequency changer 
is conventional, using an ECH42. An EL41 was 
chosen for its greater output, in preference to the 
EL42, although the latter nearly gained preference 
owing to its low heater current. Throughout in 
the design, and in the choice of valves, the drain 
on the battery was of prime importance. 

THIS SET IS BUILT IN TWO UNITS : THE 

POWER PACK AND THE RECEIVER PROPER 

By T. Murphy 

where cruising speeds were more than 60 m.p.h. 
and although this car is prone to wind noise at 
high speeds, the output was always available for 
comfortable listening. 

If space is available, an Bin. or 9in. X Sin. 
speaker could be used to advantage. 

Noise 
Vibrator noise is practically non -existent and 

ignition suppression is excellent. The output 
the extremely good (A.V.C. action) under all but the 

very worst conditions. Selectivity is also excel- 
lent, and tuning quite sharp, a necessity on a 
small dial. The receiver will, in fact, give results 
in many cases which are superior to those obtained 
with more expensive ready -built sets. 

This is approximately 2.7 amps. when on full 
load, delivering 270 v. at 50 mA, and supplying 
heaters. 

The set has been in continuous use in a Morris 
Minor for about nine months; prior to that it was 
on bench test for about two -three months. It 
has been used in the car on 350 mile journeys 

1.-Theoreti- 
cal circuit of the 

receiver section. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1959 PRACTICAL WIRELESS 25 

RESISTORS 
All !. watt except where stated. 

IR 1 3.3 k VI grid 
R2 100 k V I screen 
R3 3.9 k .0 V 1 anode 
R4 33 k .G (1 watt) VI H.T. dropper 
R5 3.3 k i! V2 grid 
R6 330 k n A.V.C. 
R7 1 M it A.V.C. 
R8 68 k n V2 & V3 screen dropper 
R9 18 k V2 osc. anode 
RIO 47ko V2 ose, grid 
R11 3.3ki-Q V3 grid 
R12 3300 V3 cathode 
R13 1 Mit A.V.C. 
R14 47 k f' R.F. filter - 

R15 1 MD V4 grid to A.V.C. 
R 16 680 k n- V4 screen dropper 
R17 180 n V4 anode 
R18 100 V4 cathode 
R19 I Mt! V5 grid 
R20 3.3 M i! V5 anode to grid (anti - 

parasitic) 
R21 170 0 (1 watt) V5 cathode 
R22 8.2 Q (4 watt) V5 series heater 
R23 180 k Feedback from output trans. 

to V4 cathode 
VR1, VR2. -500 k. 100 k, c/w On, Off. Code V105 
(Code V100 see text). All resistors 's watt except 
where indicated. Low- resistance high wattage types 
available from H. L. Smith, Edgware Rd., London. 
Chrome knobs, 2 inner, 2 outer, c/w telescopic spindles. 
Small dial. 4 small brass pulleys. 4 and 6 B.A. counter- 
sunk screws. 4 panel bushes. Valve- holders, valves, 
loudspeaker, etc. (see text). 

Construction 
The set is constructed in two separate units - 

the power unit, which is fixed under the bonnet. 
and the R.F. and audio amplifier unit in a case 
fitted under the dashboard. 

If it is so desired the power supply could also 
be fitted under the dashboard behind the radio 
unit. The speaker is fitted external with a three - 
pin miniature plug and socket. This offers 'a 
choice of speakers and mounting positions. 

1f desired VI and V4 may be EF41 Pentodes. 
It has also been found that the set is quite stable 
using 6F13s for VI and V4, but since the circuit 
was designed around the variable It EAF42s it is 

8`z 

LF.T.'s 
CI 
C2 
C3 
C4 
CS 
C6 
C7 
C8 
C9 
C10 
Cil 
C12 
Cl3 
C14 
C15 
C16 
C17 
C18 
C19 

CONDENSERS, ETC. 
R.S. Midget 

100 pF 
100 pF 
.05 rF 
.01 pF 
.01 rF 
100 pF 
.01 pF 
100 pF 
100 pF 
.1 nF 
200 pF 
200 pF 
.01 pF 
.01 'IF 
.001 nF 
.01 pF 
470 pF 

Matched Pair 
Ceramic Tubular 

Paper (Hunts) 
Ceramic Tubular 

Papër 250 V W 
Ceramic Tubular 

Paper 250 V¡W 

Ceramic Disc 
.01 pF Ceramic Tubular 
25 pF 25 V; W Electro. 

All Radio Spares Midget. Clyne- Radio, London. 
Plugs and sockets. CIW covers, 2 of each, type M.5. 

1 of M3A. 

VC2 Ç .0005 !'F Miniature Tuning Condenser. 
VC3 -250 pF Medium Wave Oscillator Padder. 
VC4 -500 pF Long Wave Oscillator Padder. 
VC5 -3 -30 pF Oscillator Trimmer. 
Coils -Osmor QA.170 and QOS.170. 
Switch -3 -pole, 2 -way Miniature. 

(4 -pole shown, but one is idlc.i 
Osmor Limited. 

VALVES 
V1 -EAF42 (may be EF41). 
V2- ECH42. 
V3- EAF42. 
V4 -EAF42 (may be EF41). 
V5 -EL4I. 
Valve Bases, 5, type B8A. 
Speaker -6 in. x 4in. Elliptical, 30. 

Edda Radio Ltd., London. 
Output Transformer- Miniature EL41 to 3 D. 

Osmor Limited. 

suggested that they be used. Although the ECH42 
has a slightly higher current rating than V4. the 
series heating chain is direct, no damage being 

sustained by V4. 

T 
_ VS V3 _ /íI / 

- ó!-/ï -/ -i- /=- 

-//h-/ÿ. 
/FT2 V4 

Grommet f 

for On-Off 
/tods t 2 

1 
4 commet 

for Volume and 
Tone leads 

fo4fr k 
u tput 

'b - 
Translate sec. 4i r- -/4 -"r+ VtY,_7 

Fig. 2.- Details of the chassis carrying the rakes, etc. 

Layout 
The only thing to guard 

f,16° against in the component 
layout is that the position of 
V4 is not confused with V3, 
owing to the latter's position 
relative to V5. 

The Radio Unit 
The chassis, switch. coil pack 

group and front panel are 
made from 18 s.w.g. aluminium. 
The case bottom. top, sides and 
back are made from 22 s.w.g. 
tinned steel. All bolts from 
the outside case are 4 or 6 
B.A. countersunk types, with 
the exception of 10 PK self - 
tapping 6 B.A. X +in. screws 
holding the front cover and 
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W/ume,Tone 
ono' On-Off Dicl oreo 3 %"x 8 

PRACTICAL WIRELESS 

Tuning' 
and 

Wavechonge 

A //bends,d(' Flops bent bock to clap dial, 

'1 

Fig. 3. Details of the front 

dial assembly in situ. The case is bent and drilled 
as shown, the sides being soldered to the base. 
Here a high wattage iron is necessary. 

Applying soldering fluid to both edges to be 
soldered, just tack the 
inner edge down, check 
for squareness at the 
back then tack down, if 
all is well apply a few 
spots of solder at odd 
places along the intended 
joint. Having secured the 
side to the base, press 
the edges close together 
to get as tight a joint as 
possible. Having com- 
pleted the inside, atten- 
tion can be turned to the 
outside. Gently tap the 
base edge to the side to 
get as tight a joint as 
possible, then solder up 
the outside. if perfection 

AE /°socket'on 
L.H pone/ only 

March, 1959 

is aimed at, plumbers lead can then be 
liberally applied to the joint and filed 
down to hide from the outside all traces of a 
joint as was done in my case. It goes without 
saying, of course, that all holes are drilled prior 
to soldering, except the smaller ones. Even then. 
if a block of wood is cut to size and fitted inside 
the case, the possibility of cracking the joints is 
removed. The sides can be welded on or riveted. 
My case bending was done with the aid of a vice. 
a pair of angle iron pieces. a hammer and a small 
wrench. It will be found that this case will fit 
most modern cars. Having completed the case 
it can be painted inside with " blackboard black " 
and the outside finished crackle black or any 
colour scheme to match up the car. The top cover 
is secured to the case by 6 B.A. +in. PK screws 
approx. 1fin. intervals. The back is also secured 
by 6 B.A. tin. PK screws. Approximately 36 of 
these are required. 

Fig. 4. -The sides of the cabinet. Two 
are required, and the bends made in 

opposite directions. 74. 

20 

Chassis 
position 

Parer 
Socket 

ion RH 14'4i 
pone/ only 

l+ 

Fig. 5. -. t general view of 
the receiver. bitlt the bottom 

of the ease removed. 

Speaker socket 
on left hand pane/ 

Bottom Left Panel 

7* 

The volume and tone control spindles must be 
carefully shortened. They are mounted on a 
bracket approximately Iin. long, -.'in. wide and 
Kin. thick. This bracket is mounted on the base 
close to the front panel so that about three threads 
are protruding through the front panel, later to 
be locked to front panel by an additional nut. This 
shaft may come through the front panel via a 
rubber grommet if so desired. The base of this 
bracket had a 4 B.A. oval hole to _ assist in any 
slight misalignment, and final tightening was 
carried out with the dial plate in situ. The innet 
shaft is cut to length after fitting the controls 
to the bracket. 

Fitting the Tuning Device 
Now comes the most trick bit of the whole 

assembly, fitting the tuning drive gear and wave - 
change controls. The gang condenser is controlled 
by the inner knob for finer tuning. Fitted to the 
gang shaft is a 6:1 reduction drive; this drive is 
secured to the base by a small bracket. Fitted to 
the other end of the reduction drive is a con- 
structional toy gear, tin. face, lin. tooth length 
(Part No. 26A). This gear is bored out tin. for 
about two- thirds its depth. the other end of this 
gear is drilled out a little less than one -third its 
depth to 3 /16in. to act as a bush for the tuner 
control rod. 

(To be continued) 
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A Push -button 

Multi -range 
Testmeter 

IN THIS SECOND ARTICLE THE SWITCHING 
IS EXPLAINED 

By Hugh Guy 

THE table mentioned last month is given 
below and shows the calibration of a 
1002, 1 mA meter. for resistance measure- 

ment. 
The details given so far should equip each 

reader with enough information to enable him to 
construct a multi -ranee instrument around any 
moving coil milliameter provided its sensitivity 
and resistance are known. 

The multipliers and shunts thus deduced will 
suit an instrument which uses either rotary or 
push -button switching. 

Rx. ohms 0 10052 25052 50052 lk 1.5 2k 

D. mA. 1 .938 .857 .75 .6 .5 .43 

Rx. ohms I 3k 4k 5k 10k 20k 50k 100k 

iD.mA. I .33 .27 .23 .13 .07 .03 .015 

For the reader who intends to proceed with 
the push - button design. all the resistance values 
have been calculated for a meter with a 1 mA 
movement of 1002 resistance, giving a ready - 
made design to construct. 

Switch Details 
There appears to be a large 

button switch banks available market, several different 
versions of which would be 
suitable for the instrument 
described here. Two switch 
banks are required, and for the 
sake of simplicity they are 
identical. 

The switch specification is as 
follows. Six switches on each 
bank; and the contact arrange- 
ment is 4 double pole double 
throw; 2 pole double throw; 
and double pole single throw. 

A close examination of the 
contact arrangement of the 
switch bank illustrated in 
circuit form in Fig. 6 shows 
that there are differences in the 
two switches which make 

variety of push - 
on the surplus 

other push- button combinations suitable and a 
detailed switch specification for each bank of six 
may be compiled from the circuit. 

One side of the six -bank push- button combina- 
tion is shown in the view in Fig. 7. The top 
contact of each set (with the exception of the 
second set from the left in the view shown) is 
normally " made " to the contact immediately 
below it. This middle contact is like the wiper. 
or armature, of the rotary type of switch. When 
the switch is operated, the wiper contact moves 
down to link the middle and corresponding 
bottom contact. Hence the latter is the " normally 
open " contact of the equivalent rotary switch. 

The second set from the left shown in the 
figure is rather different in that the wiper contact 
links the appropriate bottom two contacts when 
it is operated. 

The position of this switch and that of the 
first one are interchanged on the other side of 
the bank to give a three -pole action to each of 
the first two switches. 

This is made clearer in the wiring diagram of 
Fig. 8 which shows the tag panels of each of the 
two switches as they would appear if hinged 
outwards from the back of the respective switch 
banks. The moving contacts are not shown for 
the sake of clarity. 

The components list gives the values of the 
shunts and multipliers required for all ranges of 
the instrument designed around the commonly 

. 

;J.;L ', o 

Contact erongenent for these sets revered on other side of switch 

Fig.7. -View of one side of the six -bank push- button combination. 
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available 0 -1 mA meter of 100 
ohms resistance. However, a 
great variety of meters is avail- 
able on the surplus and other 
markets and to suit the current 
and resistance requirements of 
these the formula given earlier 
must be used to calculate the 
values of the appropriate multi- 
pliers and shunts. 

One additional resistance not 
accounted for in these formula 
is the one labelled R1 in Fig. 
6. Its value is determined by- 
the ratio of the two resistance 
scales. If one assumes that the 
ratio of the larger -to- smaller 
resistance ranges is N -in the 
case of the particular design 
described here N is 100 -then 
if the total meter circuit resis- 
tance is R (R is 1.5k in 
Fig. 5) R1 is given by 

R1 = N- Used with the 

circuit of Fig. 5 thers "ors 
RI would be 15.1512. In prac- 
tice a 15 ohm resistor is used, 
the extra 0.1512 being contri- 
buted by unavoidable switch 
contact resistance. 

Tolerance 
This resistor should be of 

1 per cent. or 2 per cent. toler- 
ance and a high stability com- 
ponent, as should all the 
multiplier resistors R5 to RIO 
inclusive. The components list 
gives their wattage rating and 
also suitable alternative pairs 
of preferred values of resistance 
which in general will be more 
readily available at component 
retailers than their single 
equivalent resistors. These 
pairs of resistors will, when 
the two are connected in 
parallel, give the required value of multiplier 
within very close limits. These close tolerance 
high stability resistors are not expensive. 

It will be seen that the value of the shunts 
is very low and consequently they are most con- 
veniently provided by hand -made resistors wound 
either with Eureka resistance wire, or, if it is 
preferred, with insulated copper wire. Copper 
wire is less preferable owing to the variation of 
its resistance with temperature, but provided the 
current flowing through it does not heat the shunt 
made with it, it should prove quite satisfactory. 

The required lengths of wire for the three 
shunts R2, R3, R4, wound in either Eureka 
resistance wire or copper wire will be given in 
the next article. 

With the wiring shown in Fig. 6 last month, 
on the 0 to 1 k range the meter current is in 
the reverse direction. This can be corrected by 
a rearrangement of the wiring associated with 
S2a and S2b. (The wiring in Fig. 8 above is 
correct.) (To be continued) 

Green or 
Blank 

March, 1959 

S/2o S//a S/Oo S90 S7b S7o Sec 

Cd&D (12) 'MED Ca3 C1741 C1741 C 

g&D (ff:23 @AD eCD 4ffED ®o 

Green or 
/Blank 

(ME] 
Sl2b S//b 

-1ED t: 
c>C} O[} (-Om 

Slob S9b 

:X} r-Cle 
tX} 

S7c S8b Sea 

ION 
W-1D 

S6o S5o 

rgAD-ECD 
c>a ut7)01 

S4o 53o 52c u 
VP, 

02 

to 
Fig.8.- Complete wiring diagram. 

R1 -15n 
R2- 0.1001 n WW )) 

R3 -1.01 fa WW) See text. 
R4-11.11Q WW)) 
R5 -270k. 
R6 -8.2k. 
R7 -200k or 270k and 820k in parallel. 
R8 -91k or 220k and 150k in parallel. 
R9 -6.8k. 
R10- 22k'3.3k in parallel. 
R11 -1.2k 5% ¢ watt carbon. 
VR1 -2500 WW. Pot. 
All resistors 1 w. 1". High Stability unless other- 
wise stated. 
Two six -bank push- button switches (see text). 
0 -1 mA. M.C. meter 100 0 or other (see text). 
0 -1 mA. Meter bridge rectifier, or other to suit 

meter. 
One red, one black terminal. 
Toggle DPCO switch (optional -see text). 
1.5v. cell -U2, and fixing clip. 
Tag strips, single strand inter -connecting wire. - 

fixing nuts and screws, solder, etc. 
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PRINTED CIRCUITS 
No. 2.- DESIGNING A TRANSISTORISED AUDIO AMPLIFIER 

BEFORE proceeding to design a printed 
circuit it must be remembered that a 
printed circuit is not easily or cheaply 

capable of modification, and thus the circuit 
diagram itself must be right before an attempt 
is made to convert to printed circuit. Thus, the 
circuit must be made to work on the bench first. 
A very important point often neglected by the 
amateur is the necessity to make the circuit work 
with mains variations of, say, ±20 per cent., or, 

Fig. 5. -A "panic plate." 
if working from a battery, with a reduction of 
50 per cent. during the life of the battery. 

Component Selection 
Having evolved the circuit, it is the 

sary to choose the components to be 
their size and terminal disposition is a fun 
consideration in the design of the printe 
The manufacturer of radio 
or other electronic equip- 
ment in quantity has a 
decided advantage here 
over the amateur. He has 
available the latest cata- 
logues of a wide range of 
component manufacturers, 
and, if he cannot select the 
component he requires from 
them, he can have it 
designed and manufactured. 
The amateur, however, must 
obtain his parts from his 
usual supplier, or . adapt 
those from his own junk - 
box. 

Having obtained both the 
circuit and the components, 
some designers wish to try 
the circuit in its final form 
before preparing the master 
drawing. One method is to 
obtain a piece of 1116in. 
bakelite board, drill holes, 

n neces- 
used, for 
damental 
d circuit. 

and mount the components. 
Wiring is done on the 
reverse side of the board 
with tinned copper wire. 

By W. G. F. Roberts 

This enables the circuit to be tried in its final 
form. Later on, we shall see how this is done. 
To assist in design work on, say, computers, a 
special printed circuit, called a " panic plate " is 
sometimes used. Fig. 5 shows one of these 
circuits. A number of copper patches with holes 
are provided, across which small components, 
such as resistors, capacitors, diodes, and transistors, 
are connected. The example shown plugs into 
a standard assembly alongside conventional 
printed circuit panels. 

One further consideration remains before 
design is started : that of size. Clearly, the 
selected size must be large enough to hold the 
components, but there may be considerations 
imposed by the equipment in which the circuit 
has to be fitted. For example, the designer of 
the printed circuit for a miniature radio may be 
told to keep his circuit within a size of, say. 6in. 
X 3in., and, with a maximum depth of If in.. 
find space for a battery, loudspeaker and aerial. 

Component Positioning 
The first step is to examine the theoretical 

circuit. As an example, a transistor audio 
amplifier, with 100 mW output has been chosen. 
Examination of Fig. 6 shows that at four points 
A, B, C and D. wires cross over. Points A and 
B are linked by a resistor, and, clearly, this 
resistor could bridge across the wires leading to 
the 100 12 and 5.6 12 resistors. A similar argument 
might, at first, be thought to apply to the cross- 
overs C and D, but this assumption is not 

P7 2.7X2 

Fig. 6.- Circuit of amplifier. 
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connections for printed circuitry. There is, of 
course, no need to attempt to draw the valve 
electrodes. 

Fig. 7.- Transformer piercing. 

justified as the transformer terminals are not in 
the same position as on the theoretical circuit. 
The transformer chosen is a Fortiphone Type 
L442. 

The connections are as shown in Fig. 7, which 
also shows the panel drilling for the component, 
viewed from the printed circuit side. The 
relevant part of the circuit diagram is then 
sketched around these, as in Fig. 8, and it 
is obvious that crossovers can be avoided by 
returning a 9 -volt lead between the two rows of 
the terminals. We can note that, if it is wished 
to have both OC72's below the transformer, the 
connection from the red terminal can pass as 
shown by the dotted line. This conversion of 
a theoretical symbol to a practical form is a 
valuable aid in printed circuit design. Suppose, 
for example, we wish to design a printed circuit 
using an ECC81 or 12AT7. On the left of Fig. 9 
is shown the normal valve symbol, and, on the 
right. how it should be drawn to show the base 

OC7/ 
Col lector 

0072 
A 

Bose 

OC72 

Rose 

Fig. 8.- Transformer circuit. 

r 

Drawing Out the Circuit 
What we have done, then, is to analyse the 

circuit preparatory to making a printed circuit of 
it. It would be possible to redraw the circuit 
diagram from the conclusions drawn, but this 
is hardly necessary, as we have our notes available 
to make the printed circuit master. The next step 
is to list the components to be used, and obtain 
them to examine their size and determine the 
mounting centres. The resistors in our example 
all mount on 0.8in. centres; the 2 AF capacitor 
is the same, and the 50 AF and 100 AF mount on 
Iin. The transformer is as shown in Fig. 7, and 
the transistors have flying leads. The volume 
control (which also carries the battery switch). 
R13. the loudspeaker, and the battery, are not on 
the circuit. A piece of squared paper (I /10in. 
squares) is used for drawing out the design. With 
the aid of the data previously obtained, and the 
theoretical circuit. the printed circuit pattern can 
be roughed out. Do not, of course, forget that 

Al A2 

G/ 

K/ K2 
H H 

C.T. 
H 

9. -Valve connections. 

the components are on the other side of the board 
to the printed circuit. The rough sketch of the 
chosen circuit is shown on Fig. 10. 

At this stage a " bread-board" version of the 
circuit can be made. A suitable piece of 1 /16in. 
bakelite or perspex is obtained, and squared 
paper, suitably cut, attached to it by tabs of 
transparent tape. The drilling centres are then 
punched through the paper with a centre punch. 
the paper removed, and the ,panel drilled. The 
components are then inserted, and held by bend- 
ing over the wires or any other convenient 
method. Using the paper circuit as a guide, 
wiring is then completed in bare tinned copper 
wire of about 24 s.w.g. The circuit can then 
be tried out. This is important for the amateur. 
as it would cost him about £3 to have a printed 
circuit made. In fact, he may be satisfied with 
having produced a simulated printed circuit in 
this manner. 

The Master Drawing 
Next a master drawing is prepared (Fig. 11). 

This is done on white cardboard of a special type 
known as Bristol Board, obtainable from any 
artists' supplier. In industry, boards are some- 
times used with a blue grid overprinted with 
lines spaced 0.3in. apart. This is to allow the 
-drawing to be three times full size, to improve 

(Continued on page 33) 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage winding=. Optional 
25% and 50% boost on aeeondorv. 

Y. or 4 v. or 6.3 v. or 10.8 n. or 13.3 v. 
with mains primaries ... 1216. 
TYPE A2. High quality, Low capacity, 10,15 pF. 
Optional boost 25%, 50 %, 75° 161 each. 

i Typa B. Mains input. Multi Output 
4, 0.3, 7.2,' 10 and L: volts. 

Boast 25% and 55 %. Low capacity 211 -. 

TIRIMMERs. Ceramic. 30, 50. 70 pr., 91. ; 100 rl 
160 pf.. 1r3; 250 pf., 1/6; 500 pl.. 750 pi.. 129 
RESISTORS, Preferred values. 10 ohms to 10 mog., 
I w.. 41, ; t w., 4d. ; 1 w., 82.: 1! w., 9d. ; 2 w., 1/ -. 
$IGE STABILITY. ! w.. 1 ° °, 2! -. Preferred values. 
1900 to 10 meg. [Otto, 3 %, 100 D to 5 meg. 12, 92. 
5 watt ) WIRE -WOUND RESISTORS (1;3 

10 watt } 25 ohms -10,000 ohms ( 116 
1.5 watt 21- 
15.002 ohms- 10,003 ohm, 5 w.. l'8 : 10 w.. 2/3. 

12/6 PURETONE RECORDING TAPE 
1,233 41, on standard 7' Metal reels. 
Spare Reals 7' plastic, 41- : 7' metal, 2:3. 
SUPERIOR 1,203 lt. Plastic Tapa on 7' Plastic) 
Essig, Quality Guarantees, 21' -. 

"Instant " Bulk Tape Eraser, 2001250 v. A.C. 
for any make or size of tape. 271. 

O.P. TRANSFORMERS. Holey Duty 70 mA., 4/6. 
M,dtimtro, push-pill', 718. Mimntilre, 504, etc., 4/0. 
L.F. CHOKES 15 /10 H. 60162 mi., 5' -: 10 H. 
85 u,A.. 10/6: lO H. 150 m S.. 14' -. 

MAINS TRANSFORMERS 200250 v. A.C. 
STANDARD, 250- 02311, 80 mA., 6.7 v. 3.5 a. 
t wed 4 v. 4 n. Rectifier 6.3 v. 1 a. 5 v. 
7 a. or 4 v. 2 a. d i I to, 350 -0 -350 2218 
MINIATURE. 200 r. 20 mA., 6.7 v. 1 a. 10/6 
MIDGET. 7222 v. 45 mA., 6.3 v. 2 a. 15/8 
SMALL. 220 -0220, 50 m.A.. 6.3 v. 7 a. .. 17/6 
STANDARD. 22 50.0.250, 63 mA., 6.3 v. 
3.5 a 17/6 
HEATER TRANS. 6.3 v.11 amp. ... 718 
Ditto, tapped see. 0, 4, 6.3 v.. 1! amp. 81 
Ditto. 'cc. 6.3 v. 3 amp.... ... ... 10/8 

ALADDIN FORMERS and core, lin., 81. tin., 102. 
9.3in. FORMERS 5937/8 and Cans TV13. Iin. sq. x 
21ín. and ¡in. sq. x llin., 2/- ea.. with cores. 
TYANA.- Midget Soldering iron. 200(220 v. or 
270,250 16/9. Famous Instrument Iron, 171. 
MAINS DROPPERS. 3fn. x llin. Adj. Sliders, 
0.3 amp., 750 ohms, 413. 0.2 amp., 1,000 ohm=, 4,3. 
LINE CORD..3 amp., 00 ohms per foot. .2 amp., 100 
ohms per toot, "- -way, 60. per foot. :1 -way, 7d. per ft. 
LOUDSPEAKER P.M. 3 OHM. 2224in. & lin., 17/6. 
Sin. Plessey. 19/1 lin. s 4in. (:oodmans, 21 / -, 
61ín. Goodmmns, 18/8, 1010. R. R A., 30/ -. 
TOI, Tweeter. 1,01176, 8/6. 12in. Plessey, 30 / -. 
STENTORIAN HF1012 loin. 3 to 13 ohm 10 w. 99/6 
12in. Baker 15 watt 3 ohms. or 15 

o 
hms, 103/ -. 

CRYSTAL DIODE O.E.C.. 2' -. GEX34,4,',, 
HIGH RESISTANCE PHONES. 4.000 ohms, 16/6 pr. 
MIKE TRANSO'. 50:1, 316 ea. ; 103:1, Potted, 1018. 
SWITCH CLEANER Fluid squirt. spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 165 pf. 
miniature lin. x ]lin. x Iiin., 10 / -. .0001 Standard 

r with trhnmers, 9/- ; less trimmers. 8¡- : midget, 7;6. 
SINGLE, 50 pr., 2/6: 100 pr., 7 / -: 152 pF., 8/6. 
Solid dielectric 100, 300. 500 pl.. 3'6. 
SPEAKER FRET. Expanded Metal Sliver, 
Il /iu. x filin., 2/- each. 
GOLD CLOTH. 17ín. x Olin., 5' -; 25in. x 35in., 10.' , 
Tygan 4 ?t. Gin. wide, 10'- ft. ; 2ft_ Sin. wide, 5'- ft. 

All Booed VALVES 90-day Guarantee. 

11:5 
PSI 
1'1'1 
2 X2 

: \'1 
51'4 

5'/.1 
siAMI6 
6100 
OBE6 
OBRO 
6ßW6 
650 
61,6 
6116 
635 
OJO 
637 
61(6 
13107 

818 ,1Rß 8/6 EARC'83 IlABC9D 
8/6 6L6 10/81 10'6 12/8 
8;86N73í 7/81E1101 1;611VR2A 7/6 
3%8 l3Q7 10'81LrB(.,., 8!8 MU14 10/6 
8,6 6SA7 7/6 EB(NI 10/6 POL 6/6 
8'8 60271I 10,6 RRF80 106 PCC.ß4 12/8 8N7 8'8 t:"!'nI 12 6 PCF80 11B 
8/8 6V60 716 Cl'FK 11 6 Pc'1.8:2 11/6 

1016X4 7:6 en'Hpe 106 P1:\25 816 
8:6'1X3 7/6 KI'L.tiS 12 6 1/1,92 10/6 
518 12A111 101 1101:9 7.8 1'180 10/6 
7/6 12AT7 91 BPI( 10 6 t'VNL 10/6 

1018 12AU7 9/8 EF50 5 6 l'Yx'1 10;6 
10f6 12.4X7 9/6 E880 10'6 s1'61 5/8 
71 12BE6 1016 EF91 8.6 UBC41 10/6 
7/812K7 81 E1e02 5'6'U15114210/8 
3,6 12Q7 81 EL;N 518 UF4l 10/6 
8!8 33L6 9i8 F,L84 10/8 07.41 10/6 
718 35Z4 918 EMIL 12¡6 111'41 10/6 
8,6 80 1016 1:7.40 101 1°:2 10/6 
8,6 911 11 Ey.BU 91 VR1115 8/6 
5,8 L550 1'8 ta 14S 11 VR110 81 
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FINEST VALUE 
MR 

1a r ra 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
H.W. 16 m.,,1 u,. LATEST MULLAH') 
M.W. 200 m. -550 m. h:C'H4.2. EF41, EBC II, 
L.W. 800 m. -9,000 rra 191.41, 1:140, 

12 -month guarantee. 
A.C. 200(2/0 v. 4 -way Switch ; Short- Medium- 
Long -(:ram. A.T.C. and Negative feedback 
4.2 watts. Chassis 131 a ll x 21in. (lam dial 
Min.,: 55M. horizontal or vertical 10in. o 41 in 
2 Pilot Lamps, Four Knobs Walnut or Ivory. 
Aligned and calibrated. isolated Chassie. 

£9.10.0 Carr. R Ins. 4'5. 

TERMS : Dep. £5.5.0 and five monthly of 81, 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
8 1 7 6 1 30 1 30 -, 

1(11 

rrenrr Sweat /W 
v,. 

UA8 World's Finest 4 -Sneed Antoehanger 

OUR PRICE £6.19.6 
TERMO : Dep. 81.10.0 and four monthly of £1. 

Stereo Model UÁ12 211.17.6 

COLLARO LATEST MODEL 
HIGH -FIDELITY AUTOCHANGER 

4- SPEEDS -10 RECORDS 
With Studio "O" pick -up 

BRAND NEW IN MAKER'S BOXEZ 

OUR PRICE £799.6 post free. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -speed Collaro "Junior" Unit £4 12 6 
Handsome case, 171 x 131 x 7in , 

with room to play 12 in. records £2 5 0 
Ready -built 3 -watt amplifier with 
two valves and loudspeaker £3 12 8 

or £9.15.0 complete kit poet tree. 

ALUMINIUM CHASSIS. 18 s.w.g. Ondrilted. 
With 4 Alder, riveted corners lad lattice fixing 
holes, 2tin. aides, 7 s 4in.. 4:6: 9 x 7in.. 5:9; 
11 x 710., 6;9: 13 x Diu., 8'6: 14 0 tlfn., 10/6; 
15 x 14ín., 1216: 18 x 16 x lin.. 161. 
TRANSISTORS, GENUINE PYE GOLTOP. 
Audio, 10 -. R.F. (3 Mc /s avenge), 18/- 
Power, 20' -. Complete data sheets supplied. 

HANDY VOLT METERS. 0-25 v. and 0 -230 v., 
D.C. with kale and leather case. 9 6. 

CRYSTAL MMEE INSERT by Aeon, precision 
engineered. Size only lin. x 3"16in., 6;6. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
Cascade circuit with valve 1('('x4. Frire 29,!6 
With Power Pack. 49'6. flans only 62. 

Band I ß.B.1'. version salve prices. 

TELETRON "TRANSIDYNE" 
MIDGET SUPERHET PORTABLE 8' o 9' x 11' 
O transistors, printed circuit. Ferrite aerial. 
All ports and cabinet. 011.19.6. 
We include 8 Pya (lollop Transistors for 
maximum performance. Plant 9d. 

RADIO COMPONENT SPECIALISTS 

GARRARD 4SP. SINGLE PLAYER 

AUDIO l'ISIOF1:CTION I 

Designed to play 18, 33, 43, 78 r.p.m. Records 
IOin., 12ín. Lightweight Xtal pick -up. 

áC2 turnover head, two separate sapphire stsli. 

OUR PRICE £8.0.0 each. Poet Free. 
be Moe cabinet, quality amplifier d 61 it 

speaker. £6.15.0 or complete kit, £14.10.0. r 

Volume Controls 
.ong sp:adles. Cuaran- 
eed 1 year. Midget 
K ohms to " Meg. 
No Sw. D.l'.Sw. 

3'- 4'9 
Linear or Log Tracks. 

60 CABLE COAX 
Semi -air spaced I'oly- 
theneinsulnted. tin. dia. 

Stranded core. 
OA Losses cut 5O°ó yd. 

Fringe Quality 
1 Air Spaced. U yd. 

COAX PLUGS ... 11- DOUBLE SOCKET ...1!3 
SOCKETS . l'- OUTLET BOXES ...4;8 
BALANCED TWIN FEEDER yd. 6d. 80 or 700 ohms. 
DITTO SCREENED per yd. 1!8. 80 ohms only. 
WIRE -WOUND POTS. 3 WATT. Pre-set Min. 
T.V. Type. All values 25 ohms lo 30 K., 3'- ea. 
50 K., 4' -. (Carbon 5U K., to 2 m., 3,' -.1 
WIRE -WOUND 4 WATT. Pots 21in. Spindle. 
Values, 100 ohms to 50 K., 5'6; IDO K.. 6,'8. 
CONDENSERS. New Stock. .001 mid. 7 kV. 
T.C.C.. 518; Ilitlo, 20 kV., 9!6: 100 pf. to 000 pf. 
Micas, 8d.: Tubular 500 v. .1101 to .01 mid., 9d.: 
.05, .1, 1; -; -, 1/6; .0'350 v., 119; .1'350 v., Dd.; 

.01'7,000 v., 1;9:.1 mid., 2,000 volts, $16, 
CERAMIC CONDO. 500 V., .3 pf. to .fil n1í11., 10d, 
SILVER MICA CONDENSERS. 10% 5 pf. to 500 
pl., I: -; 600 pf. to 7,0011 pf., 1/3. Close tolerance 
( }1 pr.) 1.5 pF to 471,F.. 1'6. Ditto 1 °, 50 pr. 
to 815 pE., 1'9: ],0011 plc to 0,000 pr., 2, -. 

I.F. TRANSFORMERS 7/6 pair. 
985 Kc'c Slug Toning Miniature Can. I /in. x 
lin. s lin. High Q and good haadwidtb. 
By Pye Radio. Data sheet supplied. 

Wearite M800 I.F. 465 En S. 1218 per pair. 
Wearite 550 I.F. 965 Kole. 12:6 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR , TUBULAR i CAN TYPES 
I : : : :,uv. 2 -c t ::acv. 56'8' á119r. 3- 

ri 4211,'. 2 3 kí11 Zar. 2.'- 16 5011v. 41- 
4 4595. 2 3 2:a, 2.;. 2 8 :r! 550x. 4;- ' 45ov. 2 3 :A 17v. 3:- 100' °_70v. 5;6 
':auoe. 2 9 +.0 4.wv. 416 7,6110.3r. 4,- 
L1 42115. 3 3 s +o :mue . 5'- 6,000/íi. 5/- 
16 :oily. 4 1 16 4211v. 5'- 2 +:r 255v. 418 

2 4313.. 5 6'0 +1r, enne. 56'50 +10 35ov. 7,_ 
:d/25 1 9 u; ' 16 459,'. 5 8 64 +120'27áv. 7.'6 
f'7l5y. 2 - -' +:r- ;á9v. 4 6 ;64+ 12o 3á1h'. 11,6 

59 Av. 2 - '0 +77 (UCly. 7'6'1110+200 :1á0r.12!8 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3/25 2 kV., 5: -; K3(40 ;t 
kV., 71-; K3 45, : /.6 kV., 7/6: K3:50 4 kV.. 81.; 
K3/100 8 kV.. 14'8: 50 e.p.s. voltage, 30"0 of Stave. 
MAINS TYPE SELENIUM 300 r. 85 mA.. 7'6. 
CONTACT COOLED 250 v. 50 mA., 71; 00 mA.. 8,8; 
115 InA., 91. 
COILS Wearite " P " type, S;- each. Osmor Midget ' type ads. rtont core from 4i -. All ranges. 
TELETRON. I.. A Med. T.R.P.. ,r Oh reaction. 38. 
FERRITE ROD AERIALS. M.W., 8 9: M A 1.., 12,8. 
T.R.F. COILS S 14F, 7'- pair. H.F. CHOKES, 2.'6. 
FERRITE ROD ün. x 328in. ,li.a., 26. 

JASON F.M. TUNER COIL SET, 26' -. H.F. 
coil, aerial coil. Oscillator coil, Iwo 1.1. Dana. 
111.7 Mc's. Ratio Detector and heater choke. 
Circuit book o=ing four I1AM6, 2. -, 
COMPLETE JASON F.M. KIT WITH VALVES, 
£8.15.0. fringe area kit, 221 extra. 
MULLARD 3-3 AMPLIFIER READY BUILT. 
Spare Power for Toner. etc.. £7.17.6. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS: 
r, or 12 r. 11 amp.. 8'9:2 a. 111: 4 a.. 1716. 

7HARGER TRANSFORMERS. Tapped input 200/ 
?50 v. for charging at 2, 6 or 12 v., li amps., 15/8, 

amp.. 1716; 4 amps., 221- Circuit included. 
VALVE and T.V. TUBE equivalent books, 5,' -, 
r000LE SWITCHES. S. P. 2 -. D.P.3,8. D.P.D.T.4, -. 
WAVECHANGE SWITCHES 
i p. 4way '1 wafer long spindle 6/6 

p. 2-way. or 3 p. 2-way short spindle ... 2/6 
p. 6 -way, 4 p. 2 -way. 4 p. 3 -way long spindle... 31 

0 p. 4-way, or t p. 12way long spindle 3./6 
YALVEHOLDERS. Fax. Int. Oct., 4d. EF30, EÁ50. 
Od. B12A. CRT, 13. Eng. and Amer. 4, 5, O. 7 and 
D pin. l' -. MOULDED MAZDA and Int. Oct.. Od. 
ß7G, BSA, BSI:, Bun. 9d. 670 with can., l'6. 
BOA with cam. 2/8. CERAMIC EF: n, 1 /7C, I :9A, 
Int. Oct., 1, BIG with can., 19. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
THO 166S. Buses 133 or 68. 48 -hour service. P. &P. I / -, over £2 free. (Export Extra). CO .D. IS. (Weil. 1 p.Rl.) 
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WEYRAD 
COILS AND TRANSFORMERS FOR A 

2 -WAVE TRANSISTOR SUPERHET WITH 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 

LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6in. rod, 7 /16ín. diameter, flying lead 
connections, 208 pF tuning 12,6 

OSCILLATOR COIL- P50 /IAC 
Medium wave in 'screening can. For 176 pF 
tuning condenser ... ... ... ... ... 5'4 
Ist AND 2nd I.F. TRANSFORMERS- P50 /2CC 

470 Kc /s operation with 250 pF tuning in cans. 
11 /16in. diameter by 3 /4in. high ... ... 5;7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 ... ... ... ... 6¡- 
DRIVER TRANSFORMER -LFDTI 
Fully enclosed with six connecting tags -case 
I I /I6in. square by I,,in. high ... ... . l7/6 

PRINTED CIRCUIT -PCAI 
Size 21in. x 8 ¡in. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 

Constructor's Booklet with full details, 2/ -. 

... 9;6 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 

CRESCENT STREET, WEYMOUTH, DORSET 

ELGE RADIO PE 

"der 
indvc 

For 
Radio 
Television 
Amplifiers 
Transmittar; 
E'ectronic 
Equipment 

(Regd node Mork) 

SOLDERING EQUIPMENT 

ILLUSTRATED 

1,;" Detachable 
bit type (List 

No. 64) 

Price 

24/- 

Combined 
Neon -Tester and 

Saw -tooth Generator 

j !deal for on- the -spot 
Voltage measurements ; 

Signal tracing (A.F., I.F., R.F.) ; 

Valve and component checking ; 

Polarity and mains indications ; 

Spark plug testing. 
An Invaluable 

Field- Service Aid 

Protective Shield 
(List No. 68) 

Catalogues sent - 
FREE 

MERCIA ENTERPRISES LIMITED releghsnes: 

Godiva House, Allesley Old Road, Coventry MACa &x31014272 

S.A.E. for illustrated leaflet. Trade Enquiries invited. 

British and 

Foreign Pats. 

Reg. Designs, 

etc. 

Heal Office, sales: 

ADCOLA 
PRODUCTS 

LTD. 

Gauden Road, 
Clapham High 
St., London, 

S. W.4 
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Fig. 10.- Sketch of 
circuit. 

P/3 
To To 'èarth ji 

s /ider 2nd 
SIM Input Pot meter 

definition and accuracy. The blue grid disappears 
during subsequent photographic processing. The 
pencil sketch is then transferred to the new scale. 
and the printed circuit drawn, bearing in mind 
all the rules laid down in the first article of this 
series. 

Various aids are available for the draughtsman 
at this stage, as well as the graticuled board. Self - 
adhesive black circles are provided for component 
centres, and similar tape 'for the connecting lines 
can be obtained in any width required from a 
small machine at his side. A basic outline of any 
standard connections. etc.. may be pre -printed on 
his board. Remaining parts of the drawing are 
done by painting in process black which is obtain- 
able from most artists' colourmen. Indian ink 
is not used, as its shiny surface interferes with 
later camera work. Naturally, if the special aids 
mentioned are not available, the whole drawing 
is done in process black. Corrections are made 
by painting over with a special white preparation 
or with the more easily obtained Chinese White 
oil colour. The master drawing of the circuit is 
shown in Fig. 11. 

Layout 
It will be seen that whilst the printed circuit 

wires run in any direction, the components are 
all parallel to the edges of the circuit board. This 
has no technical advantage, but, wherever possible, 
an orderly layout of components io better to look 
at, and a neat and workmanlike appearance is 
part of good engineering design. 

Before leaving the subject of masters, mention 
must be made of a material known as 

Fig. 11.- Master drawing. 

" Astrascribe " used in industry for very large 
circuits. This is a plastic foil sheet. sometimes 
used on its own for printed circuit masters, as it 
is more stable dimensionally than Bristol Board. 
It is coated on one side with a non -actinic orange 
lacquer. The printed circuit is then " drawn " 
full size in negative form by scraping away the 
lacquer. A retouching fluid is available to cope 
with errors. 

Having obtained the master drawing. the next 
step is to consider how the circuits are made. 
This will form the subject of the next article in 
the series. 

PRACTICAL TELEVISION 
February Issue 

NOW ON SALE, PRICE Is. 3d. 

AN IMPROVED VIDEO AMPLIFIER 
THE "SOFT" C.R. TUBE 

ANALYSING AND SERVICING TV 
RECEIVERS 

TELEVISION AND THE FILM INDUSTRY 
EXPERIMENTAL COLOUR TV 

SIDELINES OF TELEVISION 
Regular features include Telenews, Your Prob- 

lems Solved, Underneath the Dipole, News from 
the Trade, etc. 
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A.V.C. WITH " STRAIGHT " VALVES 
VARYING SCREEN GRID VOLTAGES TO ALTER GAIN 

THE normal variable slope or variable -mu 
valve can have its gain altered by a change - 

in the D.C. potential of the grid of the 
valve. Where the screen of the valve is fed via a 
feed resistor the valve compensates to quite an 
extent for the change in grid bias because the 
screen voltage rises. A rise in screen voltage 
increases the gain of the valve. 

Obtaining the Control Voltage 
During the last war the EF50 valve was intro- 

duced, and with it a circuit for the application of 
A.V.C. to the screen of the valve. Although the 
valve was a high slope " straight " type, varying 
the screen potential altered the gain. Thus 
A.V.C. can be obtained with straight valves, but 
the difficulty lies in obtaining the varying 
potential for the screened grid. The normal recti- 
fier circuit gives the correct polarity, but if this 
is applied to a ulve control grid to amplify it. 

Fig. I (left) and Fig. 2 (right) give circuits for 
screen controlled A.V.C. 

the polarity is reversed. Thus, a positive voltage 
is required to feed to a valve -or a polarity 
reversing device is necessary. The first is simple: 
the normal type of A.V.C. detector circuit is used 
from the .I.F. valve anode, but the diode is 
reversed. This cannot be done with the normal 
double- diode -triode, but it can be achieved by 
the use of either a separate double -diode or one 
of the modern triple -diode- triodes such as the 
Mullard EABCSO. 

Circuit 
In Fig. 1 is shown a simple circuit for screen 

control. ,The component values will depend to a 
very large extent on the valves available. The 
control valve can be almost any type strapped as 
a triode. a high slope triode, R.F. pentode, or 
even (and best of all) a high slope output valve. 
The grid is returned to earth by a suitable high 

By James Kaye 

resistance such as 10 Mil and should preferably 
be fed by way of a Pi network with a large time 
constant. Rl is the value of screen resistor that 
would normally be used for the screen supply of 
the combination of valves used. R2 should be of: 
such a value that it passes about 5 to 10 mA. 
(the more current the better). R3 should be 
such that the valve will be nearly cut off, R4- 
a 500 or 1,000 ohms wire -wound pot. is for setting 
the A.V.C. delay characteristic. With the valve 
not cut off, there will be no A.V.C. delay, but if 
it is cut off the voltage in excess of cut -off will 
be the A.V.C. delay voltage. 

Action of Circuit 
A positive signal is rectified and applied to the 

grid of the valve. This has the effect. of over- 
coming the cut -off and allowing the valve to pass 
current and so increase the voltage drop across 
Rl. The larger the positive voltage applied to 
the grid then the larger the drop across R1 and 
the lower the gain of the controlled valves. The 
capacitor from the anode of the valve to chassis 
should be about 0.1 µF of ample working voltage. 
Separate decoupling between the screens of the 
valves fed can also be used to good effect. 

A simple and inexpensive circuit is shown in 
Fig. 2 and two similar valves can be used for it. 
It can be fed off the normal negative A.V.C. line 
to increase A.V.C. efficiency in the receiver with 
the normal types of variable -mu valve -or used 
with straight valves. The circuit has only two 
resistors: RI must allow for the triode to take 
some current, as well as feed the screens of the 
controlled valves. R2 must act both to couple 
the cathodes and over bias both valves consider- 
ably-the values of both these resistors will have 
to be found by experiment. When the negative 
control voltage is applied the current through VI 
falls, reducing the voltage across R2 and in conse- 
quence the bias on V2. This latter then takes 
more current and reduces the screen voltages of 
the controlled valves. As stated the circuit values 
will depend on the valves used and will have to 
be found by trial and error. 

JOIN THE PRACTICAL GROUP 
Edited by F. J. CAMM 

PRACTICAL WIRELESS ... 1/3 

PRACTICAL TELEVISION 1/3 

PRACTICAL HOUSEHOLDER ... 1/3 

PRACTICAL MECHANICS I '3 

PRACTICAL MOTORIST & MOTOR 
CYCLIST ... ... ... ... 13 
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BY THERMION 

How Many Valves in Push -pull 
ONE of my older readers. Mr. A. Brook. of 

Hastings. says that it is rather more than 
33 years ago since he first read my writings 

in this journal. He remains a reader and marvels 
at the fact that I am still able to keep my beard 
from getting tangled in the wheels of my bath - 
chair ! I am delighted to say, however. that 
I have not yet reached that stage of decrepitude 
where I need a wheeled aid. I am pleased also 
to be able to say that I have never grown one 
of those revolting hirsute appendages known as 
a beard -an affectation now adopted by large 
numbers of young men to give. in conjunction 
with horn -rimmed spectacles. an owl -like and 
professorial veneer to an otherwise vapid and 
vacuous countenance. The radio trade is full of 
bearded youths. anxious to impress. Of course, 
they all smoke pipes as well to increase the 
illusion of " the thinker." Nor have I ever grown 
a moustache. being too fond of soup for either. 

Mr. Brook asks me how many valves in all 
can be operated in parallel push -pull. ignoring 
problems of capacity which this might cause, in 
either audio or R.F. amplifiers. Whilst my own 
experience is limited to four valves. there is really 
no practical limit, although I cannot for the life 
of me understand why anyone should want to 
use more than four. This is a problem, however. 
which readers might like to debate. 

Slanguage 
IHAD no idea so many people were taking note 

of the slipshod and would -be superior 
pronunciation used by announcers and artists. 
Some gems have reached me: Storbins (St. 
Albans);- Mawbra (Marlborough); and Soresbery 
(Salisbury). It is impossible to distinguish 
between a BBC Malden and Morden. since they 
are both pronounced similarly. Evidently. this 
mispronunciation confuses other members of the 
BBC staff. for it is said that one producer required 
a fanfare as incidental music for a play. The 
record library supplied a record of a mechanical 
organ and shouts of " roll up " -a funfare. which 
shows the danger of messing about with vowel 
sounds. The general tendency of artists to 
irritate negro pronunciation is adding to the 
confusion. No one could be more of a Cockney 
than Master T. Steele. He. however. must refer 
to " Mar Bebby." uttered in a staccato fashion 
when he is really referring to some lady friend. 
These pop singers should remember that a bawl- 

ing voice and a background of din created by 
strumming on a draining board is not singing, 
nor music. 

"Educating Archie" 
PRESUME that the Research Department of 

the BBC has taken a measure of the 
popularity of Educating Archie sometime. and 
have facts to support the continuation of this 
inane programme with its plethora of feeble 
jokes and thin humour. I took a consensus of 
opinion the other day among a circle of my 
friends and found that not one liked this pro- 
gramme and I am wondering whether you agree 
with me. I see no purpose in having a ventri- 
loquial act on sound radio. The part of the 
dummy could be better performed by a human 
being. Indeed. Archie sounds as if he is a real 
person. If the programme is wanted, it should 
be confined to television. 

Programmes for Tape and Hi -fi Enthusiasts ' 

ALL readers interested in tape recording and 
high fidelity will welcome the new series of 

programmes on sound which started on January 
5th on Network 3. The BBC. in its announcement 
stated that the large and ever -growing body of 
enthusiasts for hi -fi sound reproduction and tape 
recording are to have their own programme 
entitled " Sound." It will consist of practical 
help and examples of first -class recordings and 
news of the latest developments. It will be a 
half -hour programme once a fortnight on 
Mondays at 6.45 p.m. on Network 3. On the 
Mondays in the weeks between. recorded repeats 
of the previous Monday's live programme will 
be broadcast at the same time. 

Specialist dealers in tape and hi -fi will especially 
welcome this programme for it will be a great 
sales aid. 

Mr. P. R. Thompson of Taunton, Somerset in his den. 

It is known that there are at least 250.000 home 
tape recorders in use in this country and the 
number is increasing daily. The potential audience 
is therefore large. 
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BUSH MODEL VHF61 

By Gordon J. King, A.M.I.P.R.E. 

THIS is a table model catering for the long 
and-medium wave and V.H.F. /F.M. bands. 
Piano keys are adopted for waveband and 

gram selection and for switching the receiver off, 

'/ s \ 
O 

O 

KO 

ORA VALVE SASE 

VOLTAGES GREATER THAN /OV MEASURED 
ON Al A7OOa T. /0004 RANGE 
VOLTAGES LESS THAN OV MEASURED ON 
10V RANGE READINGS MARKED FM 
OOTAINED WITH WAVECNANGE SWITCH IN 
FM PO5 /TAN. ALL 077E» READINGS 7,4XE /1 
WITH SW ?fH IN MW POSITION. 

JB 

VHF 
4EMAL 

VA 

A 

S00KO 

RECEIVER SW.'T TO O 

7500RF 

J AORFi 
77[[A 

S 
qKn 

Fig. 1 (a)- Circuit of F.M. R.F. and frequency- changer stages ; A.M. frequency- changer stage and 

common I.F. amplifier. Note : The F.M. tuner unit (VIA and V1 B) is used in several other models and, 

if heaters are wired in series, C11 is used as a heater by-pass capacitor. 

www.americanradiohistory.com

www.americanradiohistory.com


Marchi 1959 PRACTICAL 

while two concentric controls provide for the 
adjustment of volume and tone. The V.H.F. 
tuning drive is coupled to the tuning capacitor 

tspindle and the tuning control knob is thus 
t- common to both the A.M. znd F.M. services. 

With the application of negative feedback over 
the audio stages, a low distortion audio output 
of approximately 2.5 watts is given by the EL84 
output valve. Facilities are provided for the 
connection of a high impedance (crystal) pick -up 
and for an extension permanent magnet loud- 
speaker having a speech coil impedance in the 
region of 2.5 ohms. An internal ferrite rod 
aerial for A.M. reception is permanently con- 
nected in circuit, but a socket is provided for the 
connection of an external aerial. For F.M. a 
loaded dipole is fitted to the back of the cabinet 
which, if required, can be connected to the V.H.F. 
aerial sockets by way of the 80 -ohm feeder 
provided. In areas of weak V.H.F. signal, recep- 
tion is much improved by abandoning the internal 
dipole and using a good indoor or outside aerial. 

The receiver is suitable for use on A.C. supplies 
only (40 =100 c /s). but can be adjusted over the 
ranges of 100 -120 volts and 200 -250 volts. Mains 
consumption is approximately 65 watts. 

Valve Line -up 
The circuit operates in two modes, one when 

switched to the long and medium bands and the other when switched to V.H.F. When switched 
to L.W. or M.W. the valve line -up is as follows: 
ECH81" (V2) frequency changer; EF89 (V3) first 
I.F. amplifier; EF89 (V4) second I.F. amplifier: 
EABC80 (V5) A.M. detector, A.G.C. diode and audio amplifier; EM81 (V6) tuning indicator; 

WIRELESS 

Brass boss 

37 

Tuning capacitor Spind /t 

Coil former 

Pulley 

Pulley 

Coil farmer 

Return spring 

Spring anchorage 

Fig. 2.- V.K.F. tuning cord drive. 

EL84 (V7) output; EZ80 (V8) full -wave H.T. 
rectifier. 

When switched to V.H.F. the circuit is slightly 
modified, the V.H.F. tuner is brought into circuit 
and the valve line -up is as follows: ECC85 (V1 
in the tuner) V.H.F. amplifier and frequency 
changer; ECH81 (V2) heptode section as first I.F. 
amplifier; EF89 (V3) second I.F. amplifier; EF 8-9 
(V4) third I.F. amplifier; EABC80 (VS) ratio 
detector and audio amplifier; EM81 (V6) tuning 

Fig. 1 (19.-Circuit of detector and output stages, power -pack and tuning indicator. 
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- Locking screw on 
pivoted adjuster 

Drive drum 

Spring 

PU/ley 3 Pu//ey t 

Pu//ey 2 

FRACTiCAL WIRELESS 

Pulley 
5 

Pointer 

4 turns round Spindle 

Fig. 3. --A.M. tuning cord drive. 

indicator; EL84 (V7) output; EZ80 (V8) full -wave 
H.T. rectifier. 

The Circuit 
The valves as detailed above are numbered in 

accord with the circuit in Fig. 1. A fairly con- 
ventional arrangement is utilised, though the 
additional LF. stage is worthy of note since it 
goes far in increasing the overall sensitivity, and 
renders the receiver useful in areas of weak 
V.N.F. signal. 

When the receiver is switched to V.H.F., as 
shown in the circuit, the V.H.F. tuner is ener- 
gised from the H.T. line via switches S3A and 
S4B and the I.F. output (10.7 Mc /s) is connected 
to the control grid of the heptode section of V2 
via S2B and SIA. The triode A.M. oscillator is 
also muted by the opening of S3B, while the 
secondary of the A.M. I.F. transformer IFT2 and 
the primary of the A.M. I.F. transformer IFT4 
are short circuited by switches SIE, S2F and S3D. 

The A.F. signal from the ratio detector is 
developed across C50 and fed through S3E, C45 
and S4F to the volume control VR L. Ftom here 
the required level of signal is selected and fed 
through C48 to the grid of V5 triode. From the 
anode of this valve section, the amplified A.F. 
signal is applied to the output valve in the usual 
manner. 

The rectified carrier voltage appearing across 
R31 is applied to the tuning indicator V6 via S3F. 
The voltage at this point is also applied to the 
suppressor grid of the third 1.F. amplifier valve 
V4 to provide a form of A.G.C. De- emphasis is 
provided by R28 and C50, and further tone correc- 

. lion is given by the tone control VR2 and C54. 
The V.H.F. tuner is contained within a separate 

box and the tuning is achieved by means of 
spring- loaded dust -iron cores which traverse the 
oscillator and R.F. anode coils. - The movement 
of the cores is controlled by means of a drive 
cord coupled to the spindle of the A.M. tuning 
capacitor. The arrangement is clearly illustrated 
in Fig. 2. In the event of a breakage of the drive 
cord or tuning cores, the manufacturer recom- 
mends the replacement of the complete drive cord 
and core assembly (part No. AP24888). 
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When the receiver is switched to the L.W. 
M.W. bands, the V.H.F. tuner is disconnect 
and the A.M. oscillator is energised. The sho 
from across the A.M. ¡1.F. transformers are 
removed and the receiver functions as a conven- 
tional A.M. model, but with two I.F. stages. 

The A.M. detector load is R21, and the A.F. 
signal here is conveyed to the grid of V5 triode 
section as before by S3E changing over. The 
suppressor grid of V4 is earthed by S2E and the 
control voltage for the tuning indicator V6 is 
taken from the A.G.C. line. which itself is fed 
from the detector load. A.G.C. bias is applied 
to both I.F. stages and to the -frequency changer. 

Current feedback is applied to the output valve 
by the omission of a cathode - bypass capacitor 
and voltage feedback is taken from the secondary 
of the output transformer, through C59 and R32. 
to the control grid circuit of V5 triode. The 
voltage feedback is somewhat frequency selective, 
being greater at the higher frequencies owing to 
the reducing reactance of C59 as the frequency 
is increased. The A.F. response is smoothed and 
controlled by the components across the primary 
of the output transformer. 

Servicing Notes 
In the event of failure of the A.M. drive cord, 

a good quality nylon drive cord should be used 
as a replacement, or the complete clip and drive 
cord assembly (part No. P1940) should be 
obtained from the makers, and should be installed 
in accord with the diagram in Fig. 3. 

The scale lamp is rated at 6.5 volts 0.3 amp. 
and this can also be obtained from the makers 
under part No. AP18628. 

Complete Failure 
Lack of signals on all bands should lead first 

to a check of the H.T. line voltage across C47. 
1f there is na voltage here, but there is voltage 
across C55, the trouble is caused by open-circuit 
of R29 and a possible short in C47. If voltage 
is present at the cathode (pin 3) of the rectifier 
V8, but is missing from across C55, R35 should 
be suspected for open- circuit: these filter 
resistors often go open- circuit, but are easy to 
test. 

If H.T. is available all the way through the 
receiver, the A.F. stages can be quickly checked 
by putting a finger on the centre tag of the 
volume control when the control- is turned full 
on. If this does not result in a loud hum from 
the loudspeaker, then the trouble lies in V5 or 
V7 or in the associated circuits. Open- circuits of 
R27 or of the primary of the output transformer 
gives this symptom. There is also the possibility, 
of course, that the loudspeaker speech coil is 
open- circuit or that the speaker is disconnected 
from the secondary circuit; a check should be 
made of the speaker switch. 

If the A.F. stages are working correctly, a fault 
is present in stages V2, V3 or V4. Valve 
trouble is the most likely cause, and this will 
destroy the operation of the tuning indicator. 
though this may work normally on tuning a 
station even if the A.F. section is defective. 
provided the diodes in VS are in good working 
order. 

(Continued oit page -52) - 
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AMAZING OFFER To "Practical Wireless " READERS ! 
;f 

YØURÇ on 7/MYJ' 
FNEE APPROVAI! 

ION 

Up to the Minute ! 

Comprehensive ! Authoritative ! 

736 PAGES 

Nearly 800 
SPECIALLY PREPARED 

ILLUSTRATIONS 
OVER 3,000 A -Z ENTRIES 

Aerials; Amplification; Attenu- 
ation; Audio -Frequency Trans- 
mission; Automatic Gain Con- 
trol; Broadcasting; Communi- 
cation Systems; Colour Television; 
Detection; Direction -finding; Dis- 
tortion; Electrical Machinery; 
Electrical Recording; Feedback; 
Feeders; Interference; Loud- 
speakers; Measuring Instruments; 
Modulation; Oscillators; Power 
Distribution; Power Supply; 
Public- address equipment; Pulse 
Code Modulation; Radar; Ratchet - 
ing; Receivers; Rectification; 
Relay systems; Senders; Stereo- 
phonic Reproduction; Symbols, 
Abbreviations; Testing and Fault 
Tracing; Tilt and Bend; Tuning; 
Transmission (general); Valves; 
Vision Frequency Transmission; 
VHF; Wave Propagation; etc. 

THE ESSENTIAL REFERENCE 
for AMATEUR or ENGINEER 
Here's the complete A -Z guide, packed with clear explan- 
ations, latest information and valuable reference data, 
that meets the practical man's every need ! Essential to 
the enthusiastic amateur, practising radio engineer, appren- 
tice or student. Over 3,000 easy -to- follow entries deal 
thoroughly with every aspect of the theory and practice 
of television, radio, radar, etc. New edition, brought 
up to date by the inclusion of an appendix covering recent 
developments. Special reference section gives useful formulae, abacs, 
etc. The most remarkable value in any work of this type ever published ! 

736 pages. Over 300,000 words. Nearly 800 illus. De Luxe Edition, 
handsomely and strongly bound, yours (if kept) for only 30/- (cash 
price), or 11/6 down and 2 monthly payments of 10/- (31/6). 
DO THIS NOW ! To accept this great offer, simply fill in form and 
post in 2d. stamped. unsealed envelope to Dept. É.B.26, People's Home Library, 
Odhams Press Ltd.. Basted. Sevenoaks, Kent. Book coins to you ON APPROVAL -if satisfied you send remittance (full cash or down 
payment) -otherwise you return book within 8 days. 
Offer applies in U.K. only (not Fare), closes rsI a. 11. 

t To: Dept. E.B.26, People's Home Library. Odhams Press Ltd.. Basted. Sevenoaks, Kent. 
Please send me. WITHOUT OBLIGATION TO PURCHASE. " Encyclopaedia of Radio 
& Television." I will EITHER return the book in good condition, postage paid. within 
8 days. OR send down payment of 11/6 eight days after delivery, followed by 2 monthly instalments of 10 /- (31/6). ALTERNATIVELY, I will send the cash price of 30/. eight 
days after delivery. 

Signature Occupation 
(Persons unrlcr 21 will be sent a Guarantor For,n.) Age, if under 21 
Pus lick where applicable: Cash Terms Householder Lodgings 
Furnished Prem. Unfurnished Prema. Hotel Live with Parents 

NAME 
USE BLOCK LETTERS BELOW 

Full Postal 
ADDRESS 

Firmly affix 
2d. staffs, E.B.26,'March,'39 in march) 
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KINGSMERE SUPPLIES LIMITED 
All Goods Post Free. (Export extra.) 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

lb 

Matched 

MAIL ORDER HOUSE 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

5 MULLARD VALVES 
ECH42, EF41, EBC41, EL41, EZ40. 
Brand new and guar. A.C. 200/250 
v. Short -Medium -Long -Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
131 x 6 x 8in. high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H. P. Dep. L5 and five monthly of LI. 

OUR PRICE £9 -9 -0 
Speakers, Sin., 6in. x 4in., 61in., 8in. 17/6 ea. 10in. 25/ , 

90 -DAY 
VAI. VES NEW 

ND 
GUARANTEE 

6/6 7/6 1/6 5/6 
5U4 3A5 954 IT4 
6K8G 6Q7G EASO 6K6GT 
6N7M 12AX7 E1148 807 
6V6G EF4I 6H6GT SP6I 
6X5G EL84 2/6 EF92 
6AM6 EZ40 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G. 6X5G... 27/6 
IRS, IT4, IS5, 3V4 ... ... 25/- 
Matched Pairs 6V6G ... .. 12/6 
Valve Boxes, All Sizes 2/- doz. 
Carbon Pots, 5K to 2M, 3/- : DP, 4¡ -. 

BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price. 951 -, with 
cut out mounting board, 12 1in. x 161ìn. 

TERMS : Remit with Order or C.O.D:' 

BRAND NEW 

AND BOXED 

OUR PRICE 

£6 -19 -6 
710Gazimmirj LIST PRICE £9 -15 -0 

V.A.B. WORLD'S FINEST 4 -SPEED AIITOCHANOER 

IDEAL FOR USE WITH BOTH OUR CHASSIS 

H. P. Dep. E3 -10 and four monthly of LI. 

CONTINENTAL SI E M E NS H. P. Dep. E8 -10 and eight monthly of Ll. 

" NORA " AM -FM RADIOGRAM 
CHASSIS (Leaflet S.A.E.) 

MADE IN WEST GERMANY 
CANCELLED EXPORT TO U.S.A. 
5 Valves ECC85, ECII81, EF89, EABC80, EL95. 

Plus Lull wave metal rectifier. 
Free of Interference, Jamming and 
Whistles. Circuit of latest technique, 
covers entire V.H.F., F.M. - 
MEDIUM and LONG WAVE. 
Ferrite Aerial. Gram. Pick -Up switch- 
ing. Tone and Voluma controls. 
3 watts. Music and Speech -intimate 1 5 gras. Only and clear. Size 121in. x 7:in. x 61in. 
A.C. 100 /250. FULL GUARANTEE. Speakers, Sin., Qin., 8in: 17/6, 10in. 25/-. 

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX 

Build your own 

TAPE RECORDER 
" ASPDEN " 

Tape Deck and Amplifier Kits 
'+3 

,*...,,..ga, ,y-."'.'.._. 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroscube heads and full instructions. 

Model 582 for Sin. spools, kit £8.5.0. 
Model 782 for 7in. spools, kit £9.5.0. 
Either model assembled and tested, 30/- extra. 

AMPLIFIER kit, 21 watt, record,replay, 2 recording posi- 
tions, neon indicator, etc., £5.18.0. Power Pack kit for 
above, £2.18.6 (both without valves). Carr. and packing 
extra. 
Mr. R. White of Omagh. N. Ireland, writes : 

" The performance of the recorder is very good, and I recom- 
mend it to all those who wish to get first class performance at 
approx. half the cost." 
Mr. W. R. 3., of Kent, writes : 

. and I ant amazed at the surprisingly first class quality 
that the amplifier performs." 

Build your recorder now. 
Send STAMP for full particulars to :- 

Ws S. ASPDEN 
Stanley BWocrrks, Clleavedon Road, 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENTS 

STANDARD RANGE 
Ferrite Slab Aerials Type F52. Designed for Long and Medium 
Wave reception with transistor portable superhet receivers. 
Slab size 51in. x tin. x 5 /32in. Complete wich fixing brackets, 13/6. 
Combined Oscillator and Ist I.F. Transformer Type 071. 
13 /16ín. sq. x Itin. I.F. Frequency 315 Kc /s., I I/6.. 
2nd I.F. Transformer (315 Kc /s.) Type 772, 5 / -. 
3rd I.F. Transformer (315 Kc /s.) Type TT3, 5 / -. 
I.F. Transformers enclosed in iron dust pots with slug tuning. 
Push Pull Interstage Transformer Type TT4. Ratio I : I 

C.T. Stack size IJin. x I 1 /16in. x 7 /16in., 8/6. 
Push Pull Output Transformer Type TT5. Ratio 15 : 1 C.T. 
Size as TT4. Matched to 3 ohm speaker, 8 / -. 

MINIATURE RANGE. -For pocket receivers. 
Ferrite Slab Aerial Type FS3. Medium Wave only. With 
fixing grommets. Size Sin. x tin. x 5132in., 7/6. 
Oscillator Coil Type X08. Medium Wave only. Overall size 
sin. dia. x lin. Enclosed in Ferrite pots, 5/ -. 
I.F. Transformer Type XT6. Suitable for Ist and 2nd I.F. 455 
Kc /s. Size tin. sq. x 11 /16in., 10/ -, 
I.F. Transformer Type XT7. Designed for 3rd t.F.T. or detector 
I.F.T. 455 Ke /s. Size as XT6, 10/ -. 
Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size tin. x lin. x 13132in., 12/6. 
Push Pull Output Transformer Type TTIO. Ratio 8 : 1 C.T. 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanco 

Transistor Component. 
JUST RELEASED. "THE MAJOR -7" a new portable 
transistor receiver. Size 9in. x 7in. x 4M. Send 1/9 P.O. for 
instructions. 

Mail Order and Trade : 

RADIO EXPERIMENTAL 
PRODUCTS, LTD. 
33 Much Park St. 
COVENTRY 

Tel. : 62572 

Wholesale Enquiries and Export : 
REPANCO, LTD. 

O'Brien's Buildings 
203 -269 Foleshill Rd. 

COVENTRY 
Tel.: 40594 
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PRESENT-DAY METHODS USING TWO TRANSMITTERS By J. Booth 

IT is now general knowledge that when two 
or more separate and quite independent 
audio channels are used to record and 

rproduce, say an orchestra, so that the original 
spaciousness and perspective of the complex 
sound are re- created by the loudspeaker system 
in the listening room, the result is said to be 
stereophonic sound. 

Present stereo practice. from the domestic angle, 
makes use of just two channels. At the trans- 
mitting end two microphones are placed in such 
a way that one is more responsive to sounds 
originating from the right -hand side of the 
source of sound, while the other is more respon- 
sive to sounds originating from the left -hand 
side. Eventually the signals are fed to two 
separate loudspeakers, these being arranged in the 
listening room to give the best stereo illusion 
(see Fig. 1). 

Two Radio Channels 
There are no great problems involved in the 

broadcasting of stereo sound, and a method which 
has been adopted experimentally both in this 
country and in the U.S.A. calls for the use of 
two independent radio channels and transmitters 
at the sending end and two receivers at the 
listening end. This is very expensive as it calls 
for duplicated equipment throughout the chain. 
as can be seen from Fig. 2. Nevertheless, the 
method does serve to illustrate the feasibility of 
stereo broadcasting. 

Over the past several months, the BBC has 
been actively engaged in stereo broadcasting 
experiments. Television and V.H.F. channels and 
medium wavelengths have been utilised in various 
combinations to carry the right -hand and left - 
hand stereo signals so that the greatest number of 
listeners could participate in the experiment. 

A further series of tests at fortnightly intervals 
between 10.15 and 11.15 a.m. on Saturdays are 
being carried out by the BBC at the time of 
writing. Both medium -wave and V.H.F. Network 
Three transmitters are used for the left -hand 
channel, while the BBC television sound trans- 
mitters are used for the right -hand channel. 

Readers can participate in these experimental 
stereo transmissions by using a TV receiver and 
either an ordinary broadcast receiver, tuned to 
M.W., or a V.H.F. receiver. The loudspeakers 
of the two receivers should be spaced by about 
6ft. to 8ft. and the listener should be approxi- 
mately equidistant from each. For the best 
stereo illusion, the quality and level of the sound 
from each loudspeaker should be matched as far 
as possible. 

Because the phase difference between the 
signals in each channel has a governing effect on 
the stereo illusion, the use of two transmitters 
far remwed from each other may disturb this 
phase rel ,tionship and detract from the quality 

of the stereo. This is, at least, one shortcoming 
of stereo broadcasting from separate transmitters 
which arc not co- sited. 

In America, two separately owned F.M. stations 
sometimes get together so that one station 
broadcasts the sound of one channel. while the 
sound of the other channel is being broadcast by 
the other station. The idea is the same as the 
experiments of the BBC, of course, but in 
America the difficulties must be greater as the 
stations are not under a common control. 

A regular service adopting a method using two 
transmitters is hardly good economics, and is 
very unlikely to be employed. There is also the 
question of compatibility, for if stereo was not 
required by a listener, tuning in to just one of 
the stereo channels would give him only one 
half of the available audio signal, which would 
not be the same as a balanced single- channel 
broadcast. 

Left- . Right- 
Hand Hand 

Microphone Microphone 

Fig. 1. -The 
stereo set -up 
for record and 
replay. The 
two -channe! 
signals retain 
their individ- 
ual identity 
from micro- 
phones to 
loudspeakers 

Left- 
Hand 
Loudspeaker 

Left and 
Right-Hand 

signals retain 
individual 

identity during 

Re -Play 

L 
Listening Room 

Right- 
Hand 

-Loudspeaker 
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Fig. 2. -A stereo broad- 
casting system which 
requires two transmitters 
and two receivers. 

PRACTICAL WIRELESS March, 1959 

the same as would occur if the microphone were 
displaced to one side of an orchestra on a single - 
channel broadcasting system. 

There is also the question of bandwidth, for 
two channels transmitted by the simple multiplex 
system would require at least twice the band- 

width of a single- channel 
system. From the aspect of 
the power radiated from the 

LS.! transmitter, this may well 
introduce a power reduction of 
some four times (6 db power). 

Sum and Difference Method 
In order to render this stereo 

broadcasting system compat- 
ible, experiments are being 
carried out in the U.S.A. at 
the present time on what is 
known as the sum and 
difference method. A sub - 
carrier is used as before, but 

the transmitter is modulated in the normal way 
with the sum of the signals in the two channels. 
This sum signal is equivalent to that from a 
correctly balanced single- channel system. 

The signals in the two channels are also sub- 
tracted from each other to produce a difference 
signal, and it is this signal which is used to 
modulate the sub -carrier. In order to take advan- 
tage of the stereo feature of the transmission, it 
is necessary to employ a decoding arrangement 
and an additional audio channel at the receiver, 
as before. The decoder serves to recover the 
difference signals and combine them in correct 
proportion to the audio in the two receiver 
channels so as to secure the correct stereo 
illusion. 

Mic. 1 
Transmitter Receiver 

Left -Hand 
Channel 

Mic. 2 Transmitter 
2 

Receiver 
2 

Two Audio Channels on a Common Carrier 
There is no undue difficulty in carrying two 

(or more) audio channels by way of a single 
transmitter using only one carrier. This technique 
is not new by any means, and represents the 
basis of multi -channel radio links. It obviously 
has potentialities with regard to stereo broad- 
casting, and has been the subject of many 
experiments in America. The system is usually 
referred to as " multiplex " broadcasting. One 
channel is transmitted by the F.M. or A.M. 
station in the ordinary manner, while the other 
channel modulalps a sub -carrier which is not at 
a very high frequency, but is outside the audio 
spectrum. A sub -carrier in the region of 50 kc /s 
is quite common. This modulated sub -carrier is 
itself then caused to modulate the main carrier 
along with the modulation of the normally trans- 
mitted channel. 

At the receiving end, an ordinary receiver, 
tuned to the station carrier, would reproduce the 
audio which was normally modulated. The sub - 
carrier would also be demodulated by the 
receiver, but since this is well above the audio 
spectrum it would not be heard and would, in 
any case, be highly attenuated by the receiver's 
detector and A.F. section filters. 

In order to extract the intelligence of the 
channel carried by the sub -carrier, the demodu- 
lated sub- carrier present at the receiver's detector 
would have to be directed into a further detector 
circuit. The audio output of this circuit would 
be fed into a second A.F. amplifier and loud - 
speaker system to match those of the receiver 
proper. The arrangement is illustrated in Fig. 3. 

While the general idea is 
admirably suitable for stereo 
broadcasting, it again suffers 
from the drawback of incom- \ 
patibility: an ordinary receiver 
tuned to the station would repro- 
duce only the signal in one 
channel -this being the right - 
hand channel in Fig. 3. The 
reproduction would not be 
unduly mutilated, of course, but 
it would lack balance, exactly 

Mic. l 

LS2 

Percival Method 
Experiments along these lines are also going 

on in this country in the research laboratories of 
E.M.I. under the direction of Dr. W. S. Percival, 
who has devised a compatible stereo broadcasting 
system which differs somewhat from that 
developed in America. 

In order to secure compatibility, the signals in 
(Continued on page 56) 

Fig. 3.-An incompati- 
ble stereo broadcasting 

` / system which requires 
V only one radio channel. 

Normal Ej 
Transmitter 

Sub - 
carrier 
signal 

Left -Hand 
Channel 

Modulator 

Left -Hand 
Channel 

Sub- Carrier "- 
Generator 

Norma/ 
Receiver 

Left Hand 
Channel 

Demodulator 

Left -Hand 
Channe/ 

AF Section 
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THE THERMIS TOR IN PRACTICE 
THESE HEAT- SENSITIVE DEVICES ARE WIDELY USED TO -DAY By James Searorth 

THERMISTOR of the form adopted in radio 
and television receivers looks rather like a 
carbon resistor which has dissipated power 

far in excess of its wattage rating. Indeed. 
it may well be taken for such an ill -used com- 
ponent by the novice enthusiast when it is first 
discovered in a set which is being investigated 
for total failure. 

The fact that it gets very hot may also heighten 
the impression that overloading as the result of 
a circuit fault is to blame -it being assumed 
that the high temperature was responsible for the 
removal of the paint colour markings. 

Thermistor 

Pilot 
bulb 

Mains 
Dropper I 

u 

'' Mains n 
n 
u 

Va/ve heaters 

Fig. I. -A series- connected thermistor avoids current 
surges in a heater chain. 

It should be known that thermistors are 
designed to get very hot and this is the reason 
why they are devoid of paint and identification 
marks, which would not survive when the com- 
ponent is put into service. 

Temperature Sensitive 
A thermistor is in essence a resistor. but it 

differs from the normal run of resistors inasmuch 
as its value decreases greatly as its temperature 
increases. It is thus highly heat sensitive and 
is endowed with a negative temperature coefficient 
of resistance. 

It may be utilised in one of two ways. In one 
way the component's sensitivity to temperature 
change may be exploited for the controlling of 
a current which is actually present in the 
thermistor and causing it to heat. And in the 
other way the component's change in resistance 
owing to variation in ambient temperature may 
be used to stabilise a secondary circuit of which 
the resistance has a tendency to drift in the 
opposite direction. 

A thermistor is invariably introduced into a 
series- connected heater chain (see Fig. 1). Heaters 
used in valves have a positive temperature coef- 
ficient of resistance. This means that when the 
heater is cold its resistive value is considerably 
below its normal operating value when hot. With 
series -connected heaters the chain current is 
governed by the value of the ballast or mains 
dropping resistor, and this is calculated in accord 
with the heater current of the valves. 

Thus. when the set is first switched on. the 
heater resistance is well below normal and the 
chain current starts off at an abnormally high 
value and falls off gradually to normal as the 
heaters increase in resistance. This is not too 
bad if the heaters increase in resistance together 
and in step as they warm up. Unfortunately, 
this does not usually happen. and one or two 
heaters may reach normal operating temperature 
and resistance some time before the others when 
the chain current is high. Since less voltage is 
dropped by the valves still warming up, an 
excessive voltage is developed across the valves 
which have gained their normal temperature and 
resistance. which means that their heaters are 
somewhat overloaded which is likely to result in 
premature failure. 

This can be avoided by the use of a series - 
connected thermistor. The relatively high resist- 
ance of the component when cold serves to limit 
the heater chain current initially flowing through 
it. but it inevitably warms up and gradually 
decreases in resistance as the valve heaters increase 
in resistance. The positive temperature coefficient 
of the resistance of the heater chain is thus 
neutralised by the negative temperature coefficient 
of resistance of the thermistor and harmful 
current surges are in this way eliminated. 

To cater for the variation in valve heating 
time within a large chain of valves such, as is 
present in television receivers, it is sometimes 
necessary to shunt the thermistor with a wire - 
wound resistor of a certain value so as to delay 
the drop in thermistor resistance until the heaters 
have had an opportunity to become temperature 
stable. The value of the shunt resistor is not 
sufficiently low to permit the passage of a sub- 
stantial current before the thermistor's resistance 
drops to its hot value. but it is low enough when 
cold to bypass some of the chain current away 

Fig. _2. -The voltage across a 
thermistor rises quickly to a peak 
and then progressively falls off 
and steadies as the circuit current 

stabilises. 

Thermistor current-- - 
from the thermistor and thus delay its warming 
up time. 

The cold resistance of a thermistor may be 
several thousand ohms -the Brimistor CZ1 is 
3,000 ohms at 20 deg. C. -but only tens of ohms 
when hot and passing maximum current. 

The hotter that a thermistor becomes the lower 
falls its resistance, and if the current were not 
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limited by some means it would get red hot and 
collapse. In a limited current circuit, however, 
the voltage across the thermistor rises quickly to 
a peak and then progressively falls off and steadies 
as the circuit current stabilises. This is shown 
in Fig. 2. 

Pilot Bulb Shunt 
If a pilot bulb which is connected in a heater 

chain fails the chain is broken and the heaters 
go out. This is less liable to happen if a series 
thermistor is adopted as current surges are then 
almost eliminated. To prevent a pilot bulb from 
being over -run a wire -wound resistor is invariably 
connected in shunt so that the bulb is protected 
from the full chain current -a portion of it then 
being bypassed by the shunt resistor. 

Should the bulb fail under such a condition. 
though, the heaters will continue to be energised 
since the shunt resistor will maintain chain con- 
tinuity, but they will then be underrun owing to 
the extra resistance which will be wholly effective 
in the chain. By utilising a thermistor as a bulb 
shunt the trouble is avoided, for in the event of 
bulb failure the thermistor will quickly heat up 
and its very low hot resistance will have little or 
no effect on the chain current. A type CZ3 
Brimistor is suitable for this application, provided 
the heater current does not exceed 0.2 ampere. 

Rectifier Valve and Reservoir Capacitor Pro- 
tection 
A thermistor is highly suitable as a surge - 

limiting device in H.T. rectifier circuits. Normally, 
when high value electrolytics are employed, 
especially for reservoir capacitors, the switch -on 
current may be excessive and lead to flashing in 
the rectifier and excessive loading on the electro- 
lytics. The inclusion of a thermistor, as shown 
in Fig. 3, gives the components a longer life. A 

H,T-f- 

r -1 
Reservoir 
electrolytic 
condenser 

The'mistor 

Rectifier 
valve 

Chassis 

Fig. 3. -A thermistor serves as an efficient surge - 
limiter. 

type CZ1 /A is suitable for D.C. up to 100 mA, 
a type CZ6 for 100 to 200 mA and a type C4 for 
D.C. exceeding 200 mA. 

H.T. Voltage Delay 
If a directly -heated H.T. rectifier valve is 

employed, the voltage across the electrolytic 
capacitors may rise to a dangerously high level 
during the period before the indirectly heated 
valves pass current. When the valves conduct, of 
course, the H.T. circuit is loaded and the voltage 
falls below the open- circuit voltage level. 

Usually, this is taken care of by the use of an 
indirectly heated rectifier, but there may be a time 
when the correct valve is not available and a 
directly heated substitute is contemplated. 
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A voltage delay comparable with an indirectly 
heated valve can be accomplished with a directly 
heated valve by the inclusion of a thermistor in 
the rectifier circuit as shown in Fig. 4. 

When selecting a thermistor for this applica- 
tion, due consideration must be given to the fact 
that the R.M.S. current in the H.T. secondary 
tap will be approximately 1.6 times the D.Ç. 
output current at the rectifier heater. 

Compensation for Increase in Resistance of 
Coils 
With the older -style television receiver in which 

a focus coil is used, readjustment of the focus 
control is invariably necessary to combat focus 
drift which occurs progressively as the temperature 

Rectifier 
valve 

Reservoir - electrolytic 
condenser Mans 

Transformer 

Chassis 

Fig. 4. -A voltage delay R given to a directly -healed 
H.T. rectifier by the introduction of a thermistor 

in the circuit, as shown. 

of the coil increases. The coil, being wound 
with copper wire, increases in resistance as it 
warms up and the coil current falls as a conse- 
quence, thereby altering the focusing field. 

Focus stability can be accomplished by the 
insertion of a thermistor in the circuit of the 
focus coil, as shown in Fig. 5. In this case, 
however, it is necessary to place the thermistor 
snugly against the focus coil so that its change 
in temperature is efficiently transferred to the 
thermistor. 

Thus, as the coil and thermistor warm up, the 
coil resistance increase is neutralised by the 
decrease in resistance of the thermistor, and in this 
way the current and the focusing field are stabilised. 

It will, of course, be appreciated that exact 
compensation demands that the fall in thermistor 
resistance will be precisely the same as the 
increase in coil resistance over the range of 
temperature variation encountered. To provide 
such a balance it may be necessary to shunt the 
thermistor with a compensating resistor (shown 
in broken line in Fig. 5). Another balancing 
artifice which has been satisfactorily adopted by 
the author resolves to the adjustment of the 
characteristic of the thermistor by filing away 
small portions of the composition until the 
coefficient characteristics of the thermistor and 
coil match in opposition. 
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The thermistor should be dressed in a thin 
insulating material and strapped tightly to the 
outside of the focus coil by empire tape. 

The thermistor is capable of providing similar 
"compensation to other sections of the receiver 
where temperature change alters the circuit para- 
meters. For example, temperature increase of 
the frame scanning coils and frame output trans- 
former often results in a reduction in frame scan 
amplitude, necessitating frequent adjustment of 
the height control. A thermistor thermally 
coupled to the offending winding or windings and 
introduced into the frame circuit where its 
resistance variation will combat the rise in coil 
resistance solves the problem. In this respect. 
it is often possible to insert the thermistor in the 
cathode circuit of the frame amplifier valve 
provided it is suitably `' padded " with a resistor 
to make up the correct nominal value of cathode 
resistance. Brimistor type CZ2 or CZ3 units are 
suitable for the above applications. 
Transistor Applications 

Transistors themselves are heat sensitive. and 
as a result large and disturbing variations in their 
operating currents may well occur when operat- 
ing under differing temperature conditions. The 
thermistor is an ideal agent for eliminating this 
trouble. In Fig. 6 is shown a transistor- amplifier 
stage. in which a thermistor is employed in the 
base bias stabilising network. As the transistor 
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temperature increases the collector current would 
normally increase, but this is offset by the 
thermistor which serves to reduce the base bias 
current. 

Focus 
coi/ 

Sigroi 

::Compensating 
resistor 

`-'C_ r 
Tharnistor 

Focus 
contro/ 

Fig. 5 (Left). -A thermistor is highly suitable fin - 
stabilising the current in a focus coil. 

Fig. 6 (Ruhr). -A suitable thermistor in the base 
potential divider of a transistor serves to offset the 
increase in collector current with temperature 

increase. 

BICC Polypole Coupler Systems 
pRITISH INSULATED CALLENDER'S 

CABLES LIMITED have introduced polypole 
coupler systems to provide the equipment 
designer with everything necessary for She reliable 
interconnection of electronic and similar types of equipment. Typical applications are studio, out- 
side broadcast and industrial television camera 
chains (including colour), ground radar, radio 
relay links and specialised signalling, remote 
control. observation and measuring equipment. 

Main Components 
The main components of BICC polypole 

coupler systems are multicore cables terminated 
with moulded -on couplers, and appropriate panel - 
mounting units to which terminated cables may 
be connected. Cable couplers normally consist 
of a robust moulding which both holds the 
individual plug and socket contacts in position. 
and also provides a firm anchor for the cable. 
This moulding is. in turn, encased in a strong 
metallic housing. The cable couplers include 
straight and right -angled types. and in some flanges 
are incorporated for permanent mounting. At the 

A BICC 37 -war, moulded -on polypole coupler. 

point of entry into coupler the cable is also 
protected against severe bending either by a sub- 
stantial rubber muff or, in some cases. by a tough 
epoxy moulding. Panel- mounting couplers are 
provided with mounting flanges and are fitted 
with short flexible insulated tails of appropriate 
types. - 

Couplers are normally of the plug and socket 
type, although alternative dual -purpose designs 
which are identical and interconnectable are avail- 
able for some systems. For both types lengths of 
cable may be connected one to another to increase 
the distance between units of equipment. 

For some types of coupler, equivalent demount- 
able versions are available, thus facilitating rapid 
repairs especially in countries overseas. when the 
return of couplers to Great Britain may be dif- 
ficult or expensive. Nevertheless, BICC moulded 
couplers in general are more robust, better able 
to withstand vibrations when used with mobile 
equipment. have superior electrical properties 
and are less susceptible to moisture ingress. than 
are the demountable types. 

Joined by Lock Rings 
The couplers are joined together by lock rings 

on the socket -type couplers which engage screw 
threads on the metal housings of the plug type 
and thus provide the force necessary to engage 
or disengage the coupler contacts. Where neces- 
sary, special tools are available and should be 
used to ensure that the couplers are properly 
engaged. In order to ensure correct connections. 
couplers of a given system are made with specific 
and selective keyway arrangements. If required, 
protective caps of either metal or moulded poly- 
thene can be supplied. 
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THE usual signal generator coverage of 20- 
20.000 c/s is no longer sufficient with the 
introduction of hi -fi amplifiers, magnetic 

tape recorders and the like. The circuit to be 
described has a coverage of 6- 70,000 c/s and it is 

found that in particular the extended high fre- 
quency range is very useful for covering the bias 
and erase frequencies of magnetic tape recorders. 

The circuit also has the advantage of simplicity 
and can be built into a small compact unit. 

THIS UNIT COVERS 6 TO 70,000 CAS IN FOUI 

two sets of switched condensers; the variable 
ganged resistors and their associated series 
limiters; the cathode load of the first valve and 
the thermistor. 

More accurate setting of the frequency is 

possible if continuously variable capacitors are 
used in conjunction with switched, fixed resistors; 
this method was, however, discarded on the 
grounds that a 4 -gang variable condenser would 

View from above. 

Circuit Description be needed which would be clumsy and prone to 

The chosen circuit is basically a relatively low pick -up. 
impedance Wien Bridge network, formed by the It was therefore decided to use ganged potentio- 

Notes 
4/1 resistors ore % wOte 

unless otherwise stated 
Coupling condensers are 
250rolts working 

T TT./ 

IIrr Irr1111i11111111111t1111trItNIO11111 
Fig. 1. -The complete circuit diagram of the signal generator. 

14E1.1140 LINO. 0. 
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; ANGES By K. J. Clark, B.Sc.. A.M.Inst.E. 

meters of value chosen so that the smallest value 
of capacity required for the high frequency range 
is still large enough to avoid instability owing to 
stray capacity occuring. 

The values finally chosen are as shown: 25 k:2 
ganged potentiometers, with a fixed series limiting 
resistor of 2.2 ki2, together with condenser values 
of 1.0 ,F, .1 /IF, .01 /IF, .001 /IF. These provide 
frequency ranges of 6 -70 c /s, 60 -700 c /s, 600 -7,000 
c /s, 6,000- 70,000 c/s respectively. The switched 

Underchassis view. 

condensers are a coarse range control and the 
ganged potentiometers a fine control. 

Special precautions are taken to ensure constant 
amplitude over the entire frequency range; namely 
the insertion of a cathode follower and a therm - 
istor. The output is fed via the cathode follower 
V3 ensuring a low output impedance. Thus any 
variation of the output load has only a small 
effect on the oscillator and amplifier circuits. A 

To the side of - 
Heater supply 

TH is grommet holding 
Thermistor. 
Points marked Core 
chassis earth togs. 
Heater supply earthed 
on one side. 

3300 

33K0 

1/2 6F12 
V/-6F/2 

2.7160 
/00 
pF IOKn 

Tog strip IQ) 

4701(0 
f 

o *vvee HT 
frTom Switch 

40»F 
Electrolytic 

Fig. 2.- Underehassis wiring of the unit. 

i 
w 

..,.=-INMO .- - - -,,-1111,141111.001110.11,1,,<:141=.110.104110,rvalem,a.....,.,,.0q$ 
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Hole sizes 
A........ f4 dia for .íß/B" grommets 

B.._....6BA- % between catis 
C... ..... 6BA for tag strip fixing_ 

Hole cut to 
suit Power 
Input Plug 

2 

-'Bend aaon2 dotted lines 

- /2' .i 2y 
B 

6BA hole for condenser 
] clip fixing 

B dia. 4 ho /es for / . 
B7G bases 

6BA holes for Pane / mount, 

6% 

Fig. 3.- Details Jor the drilling of the chassis. 

further small degree of control is provided by 
the thermistor. resulting in constant amplitude 
and also very good waveform shape, this being 
a pure sine wave. 

The choice of valves is by no means critical. 
since any high -slope pentode may be used for the 
amplifiers VI and V2 and similarly any high - 
slope output valve may be used as the cathode 
follower. Both are simple circuits having, in 
addition to the normal arrangement, feed -back 
loops in the anode of the amplifier valve and 
in the cathode of the output cathode -follower. 

It should, however, be noted that a fairly high - 
power output valve should be used since a large 

View front the rear. 

voltage swing is needed so 
that, on switching on, the 
thermistor is forced past 
the peak of its characteristic 
curve when it will operate 
correctly. 

The 40 pF feed -back 
capacitor is of such a high 
value because of the need 
to maintain good waveform 
shape at very low frequen- 
cies. It was decided to use 
an electrolytic to reduce the 
physical size of this com- 
ponent. Provided that a 
high voltage type is used as 
specified there will be no 
deterioration in waveform. 
which could be brought 
about through leakage in 
the condenser. The case of 
this electrolytic should, of 
course, be insulated from 
the chassis. 

Output 
The output from this 

circuit may be sunimarised 
as follows: a pure sine 
wave. continuously variable 
over a frequency range -of 

Fig. 4. -The front panel. 

6- 70.000 c /s. An amplitude of up to approxi- 
mately 45 volts, peak -to -peak, is provided at the 
relatively low output impedance of approximately 
200 ohms. Harmonic distortion and amplitude 
variation is negligible over the entire range: two 
very desirable factors in testing high -fidelity 
equipment. 

Amplitude control is effected by the addition 
of a 10 kSt potentiometer in the output cathode 
of the cathode -follower. 

Calibration 
The unit is capable of operating to a very high 

c'egree of accuracy and stability. The accuracy 
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these values so that the coarse range switch 
may then be simply marked xl, x10, x100, 
x1,000. 

4. Fit condensers into the other ranges of very 
slightly lower values than those stated so that 
padding with parallel condensers will bring them 
into line. 

5. Switch to the first range, select a frequency 
near the centre of the dial and add padding con- 
densers until the correct frequency value to match 
the marked scale is obtained. The calibration 
may then be assumed to be correct over the rest 
of the range. 

6. Repeat this for the remaining two ranges, 
remembering the multiplication factor of 10 
between each range. Only one spot frequency 
check is necessary on each range. 

7. Mark the coarse range switch with the multi- 
plication factors as above. 

The front panel. 

actually obtained depends 
only on the degree of calibra- 
tion accuracy. Probably the 
simplest way is to -measure 
the frequency of the output 
waveform by displaying the 
output on an oscilloscope, 
proceeding as follows: 

1. Fit the two .01 µF con- 
densers, which should be 
1 per cent. and preferably 
matched. 

2. Read off frequencies for 
various positions of the 
ganged potentiometer, mark- 
ing the positions and noting 
the values. 

3. Mark the scale calibra- 
tions from 6 -70 c/s according 
to the positions found above. 

Note that the frequencies 
actually measured were in the 
range 600 -7,000 c /s, since 
1 per cent. condensers value 
.01 µF arc readily available, 
but the actual scale markings 
are made one hundredth of 

7%24, 

68..4 chassis fixing holes 

4%r 

2%2 r 

Hale cut to suit 
Output socket 

Wiring to On -Off Switch and Fig. 6 (Below).- Wiring above Tod /K O 
Mains Indicator Lamp not shown the chassis: 

I .. 1.. 
TO 'unction 
33011 and 

To 3.qK 
tV Earth 

II 

Coin Control 

22 
KO 

t? 
. 

T_4SC 

Output ocket 

T 

Earth 
'To 

Thermistor 

To 
Earth 

A 

14'4- 

11... -. 
Frequency 

Fine 
Frequency Coarse 

Switch 

Fig. 5.- Drilling of front panel 

Construction 
The lay -out is in no way 

critical and no special 
precautions need 'be taken 
(except that the I ktl grid 
stoppers should be as near 
to the valve bases as pos- 
sible). Power supplies are 
entirely conventional as 
shown in the circuit. The 
output of the mains trans- 
former may be anywhere in 
the range- 200 -0 -200 to 
250 --0 -250 volts without 
affecting the performance to 
any degree. The smooth- 
ing capacitor is large to by- 
pass low frequencies. 
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An Economy Mains Transportable 
No 3. -FINAL DETAILS OF THE RECEIVER By R. Hindle 

(Concluded from page 984 of the February issue) 

IT will be found that to make the spindle 
coincide with the hole the tuning capacitor 
has to be mounted a little way clear of the 

chassis. The mounting is by three tapped holes 
on the capacitor frame and the method adopted is 
to cut three tin. lengths of screwed rod (the capa- 
citor used is tapped for 4 B.A.). These are 
screwed into the mounting holes taking care that 
they do not project through the frame and foul 
the vanes, and a lock nut run on and screwed up 
to the frame on the underneath so as to hold the 
rod firmly in place. Another nut placed loosely 
on each bolt can be adjusted until the component 
is level and at the right height when fitted in the 
mounting holes on the chassis. The whole is 
locked into position by means of a further nut on 
each bolt underneath the chassis so that the final 
appearance is as in Fig. 4. 

Leaving the tuning capacitor mounted in posi- 
tion, the backplate of the dial should be removed 
temporarily and the drive drum slipped on to the 
shaft, locking it centrally over the drive cord 
holes with the break in the rim at the bottom 
nearest the chassis. The driving spindle is 
mounted so that the part that takes the cord is 
in line with the cord holes and the drum and the 
cord can then be placed into position. passing the 
cord round the drive spindle twice, up through 
the holes, round the drum until the two ends 
meet at the bottom of the drum; then both ends 
come up through the break in the rim and are 
fixed to the cord spring so that this will keep 
the cord taut. The drum should be locked to the 
capacitor spindle by means of the lock screws so 
that the vanes are at the middle of their run 
when the drum is in the position specified. 

The only components mounted on top of the 
chassis are the I.F. transformers, tuning capacitor. 
heater transformer. output transformer, speaker 
and twin electrolytic capacitor C12. C13. The 
smoothing choke goes inside the chassis and is 

mounted on the rear wall, and the mains rectifier 
is bolted to the underneath of the chassis so that 
its base is in good thermal contact with, the metal 
of the chassis. An aluminium bracket is made 
to hold the strip of trimmers facing the open end 
of the chassis alongside the wavechange switch. 
Two tag strips, each with two tags and earth are 
fitted in the positions indicated in the wiring 
diagram. One fixes on one of the tuning capaci- 
tor bolts and the other is fixed by mean s of one 
of the bolts for the holder of V4. A soldering 
tag is used for earthing components associated 
with V 1. V2 and V3. this being in each case fixed 
by means of one of the valve- holder bolts in the 
position shown on the wiring diagram. 

Wiring 
Before commencing wiring it is as well to try 

the chassis in the cabinet in order to ensure that 
no mechanical snags are going to arise. It is 
easier to deal with 

; 

Capacitor frame 
these at this early stage 
than when the chassis 
has been completely 
wired. 

Fig. 3 gave the 
wiring of the chassis. 
As usual. it is recom- 
mended that the heater 
and mains wiring be 
done first, using well 
insulated wire for the 
latter and keeping 
these leads in close 
proximity to the chassis. Signal leads. on the 
other hand, take the most direct route from place 
to place. and do not necessarily follow the route 
indicated on the diagram because inevitably when 
an attempt is made to draw the connections the 
run has to be changed somewhat for the purposes 
of clarity. The diagram gives the positions of 

tag strips and earthing tags. 

Precautions with A.C.ID.C. Technique 
There are some precautions that must be 

taken in the case of a receiver in which the 
chassis is connected to the mains as in the 
present design, but if these are taken there 
is no undue risk. Some of these have to be 
taken in the course of construction. A back 
is provided for the cabinet and, of course, 
this must be fitted when the receiver is in 
use. The spindles of the controls are in 
metallic connection with the chassis. If 
the knobs fit snugly to the chassis it is a 
good idea to cut a felt washer to fit behind 
each; a very slight pressure on the knob 
against the washer . whilst tightening the 
grub screw will then seal the gap between 
knob and cabinet. Where the knob cannot 
be fitted snugly in this way the method 

Fig. 4. Fixing the tuning 
capacitor. 

# # :: V *: -la*. 

A r:eir of the fin.'sh.-d receirer. 
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used is to wrap a piece of transparent sticky tape 
around the spindle. Unless the tops of the grub 
screws sink well into the knob so that they 
cannot be touched, the holes over these 
screws should be filled in with wax. The con- 
structor will have to carry out some adjustments 
with the chassis out of its cabinet, so he must 
remember not to touch it with his hands without 
disconnecting the mains. Trimming tools used 
for adjustment are insulated; if proper tools are 
not available they can be improvised by using a 
piece of plastic knitting needle or similar material 
filed to the shape of a screwdriver blade at one 
end. 

Operating the Receiver 
Wiring should be carefully checked before 

attempting to apply power to the receiver. When 
satisfied on this score, testing and alignment can 
proceed. Remember all the time that máins is 
connected to the chassis. As the dial is not 
fixed to the chassis it is necessary to mark on the 
backplate the positions to be used in alignment. 
Only two points are needed, one at the upper 
end of the dial and one at the lower end. If 
a signal generator is to be used it is convenient to 
make one point the harmonic of the other so 
that it is then unnecessary to adjust the generator 
during the course of the alignment. Conveniently, 
450 metres and 225 metres are used for this 
purpose, because both these points are marked 
on the dial,- and by tuning the generator to 
450 metres the other position is the second 
harmonic. Of course, if alignment is to be done 
without a signal generator it will be necessary 
to take the wavelengths of two stations that are 
generally received at good strength and as near 
as possible to the two wavelengths specified 
above. It would be as well to purchase the I.F. 
transformers pre- aligned so that very little adjust- 
ment will be needed. Having determined the 
wavelengths on which alignment is to take place, 
the chassis is fitted into place in the cabinet and 
the tuner adjusted to the correct place on the 
dial. Now withdraw the chassis and place a small 
pencil mark to indicate the position of the 
pointer on the dial backplate. Repeat this opera- 
tion for the other frequency to be used for 
alignment. This step is not necessary, of course, 
if the dial is fixed to the chassis. 

Alignment 
The first step in alignment is to adjust the 

T.F. transformers. If a signal generator is 
available set up these for 465 kc /s; otherwise 
it will be necessary to obtain a signal before 
adjusting. (If the I.F. transformers are pre - 
aligned, this should be possible.) 

If it is impossible to obtain a signal on the 
ferrite rod aerial at this stage, an aerial can be 
connected to the end of the medium -wave aerial 
coil remote from earth, and, of course, the wave- 
change switch must be set to medium waves. 
Now tune in any signal and adjust the I.F. 
transformers for maximum signal. There are 
no A.V.C. complications in this receiver and the 
optimum point should be clearly defined. Of 
course, if a signal generator was used these 
circuits will have been set up previously and will 

;¡Ferrite Pod 
;, Aerial 
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Fig. 5.- Modification to give M.W. pre -tuned station. 

not now need to be re- adjusted. Now tune in 
the signal to be used for alignment at the upper 
wavelength end and adjust the core of the 
oscillator coil for maximum. Turning to the 
signal at the lower wavelength end, the oscillator 
trimmer is adjusted for maximum, and these 
two adjustments are made alternately until no 
further improvement can be achieved. Now 
remove the aerial if one has been used and 
align the aerial circuit in a similar way, sliding 
the medium -wave coil on the ferrite rod aerial 
for maximum at the upper wavelength position 
and adjusting the aerial trimmer at the lower 
wavelength position. Take great care in adjust- 
ing the ferrite rod coil in view of the connection 
of the mains to the chassis, and use an insulated 
tool for this and other adjustments. 

Long Waves 
When satisfied with the medium -wave setting 

turn to the long waves. From now on no further 
adjustment of the medium -wave circuits must 
be made; the two long -wave trimmers only must 
be adjusted. In order to ensure that only these 
are moved it is as well to mark clearly the 
four trimmers. An aerial can again be brought 
into use if the long -wave station cannot be 
heard -there will be no purpose in turning the 
tuning capacitor control as it will have no effect 
and the signal is searched for by adjusting the 
long -wave oscillator trimmer. When the station 
is heard both oscillator and aerial trimmer are 
adjusted for maximum signal. If the station 
comes in with either trimmer at maximum or 
minimum it will be necessary to alter the value 
of the fixed capacitors already fitted across that 
trimmer -if the trimmer is screwed right in for 
maximum results the equivalent fixed capacitor 
should be changed for one about 50 pF larger, 
or if it is screwed out the fixed capacitor needs 
to be 50 pF smaller. 

M.W. Light Programme 
The constructor may have no need for long 

wave for the Light programme, in which case he 
could get the same facilities by providing preset 
tuning for the medium -wave Light programme. 
The fixed capacitor C4 will now be less in value 
than that quoted, the actual size depending on 
the particular conditions, but will probably be no 
more than 30 pF and so only small sizes need 
be tried; it might be found that the trimmer by 
itself suffices. Only a medium -wave winding 
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wilj -.be needed on the ferrite rod aerial and the 
switch SW1 (a). will have to be wired to the 
circuit given in Fig. 5. Once more, Cl will be 
only small. 

A refinement that the constructor may wish to 
have is a dial light; the position of this is indicated 
on the circuit diagram but not on the wiring 
diagram. If this is needed a wire should be 
run from the side of the 6.3 v. winding of the 
mains transformer remote from earth and taken 
through one of the holes through the chassis. 
A holder of the clip -on variety was used for the 
prototype. A small bracket of aluminium was 
made and bolted in one of the holes on the 
dial backplate. This was of such a . size that 
the holder would fit on it and when so, fixed 

When the dial light just over the backplate. hen 
the chassis was then placed in the cabinet the 
glass dial was adequately lit. 

Adjustment of Receiver 
During the adjustment of the receiver it is 

necessary to -have the ferrite rod accessible so 
that the coils can be adjusted. It will be noticed 
that the beginning of each winding is connected 
to earth. This lead is placed on the component 
itself so that there are only three leads from the 
receiver to the rod. These should be left long 
enough for the aerial to be mounted inside, but 
at the top of the cabinet. Having done this, 
during tests, the aerial can be left lying on the 
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bench but this must be done carefully so that 
the windings are not damaged and it should not 
be dragged about by the leads when moving 
the chassis. Also, it must not be allowed to 
come into contact with any earthed object because 
one end is connected to one side of the mains. 
The two clips are screwed to the top of the 
cabinet so that the aerial can clip into them. 

It should be remembered that the proximity 
of metal will affect the inductance of the coils 
and will upset the adjustment, so keep it clear 
of the chassis. If this precaution is taken it is 
unlikely that the change resulting from moving 
the aerial into its place inside the cabinet will 
cause the need for further adjustment. The 
ferrite rod aerial is directional, of course, and 
so it should be turned until the best signal is 
obtained and when making the preliminary search 
for stations this factor should be in mind. In 
practice it is found that the ferrite rod tends to 
be almost unidirectional and so if one maximum 
is not good enough, results may be improved by 
turning the aerial through 180 degrees. Incident- 
ally this directional effect can be put to good use 
to reduce interference, and also in the compara- 
tively rare cases where the signal picked up is 
large enough to overload the receiver, the input 
may be reduced by turning the aerial away from 
the direction of maximum signal. 

Note that an earth connection must not be 
fitted to this receiver. 

SERVICING RADIO RECEIVERS 
(Continued from page 38) 

If the P.M. section operates, but the A.M. 
section is dead, the fault possibly lies in the A.M. 
oscillator, and if the triode anode voltage is 
normal, V2 should be checked by substitution. 
There is also the possibility that C20 or C21 is 
open- circuit. 

If the A.M. section operates. but the F.M. 
section is dead. the V.H.F. tuner or the switch- 
ing is at fault. VI should first be checked by 
substitution, and if the fault is still present, a 
continuity test should be made across the 
associated switches. 

Distortion 
A frequent cause is low emission of V7 or low 

H.T. voltage due to a faulty rectifier, but a leak 
in C56 will considerably upset the valve's bias 
and result in the same symptom and almost 
certainly ruin the output valve at the same time. 
R27 increasing in value is another cause of the 
trouble, as also is emission failure of V5 triode. 

Modulation hum on a V.H.F. signal is some - 
times promoted by trouble in the diodes of V5. 
A substitution check of the valve soon proves 
this, however. A constant mains hum (100 c /s) 
should lead immediately to a check of the smooth- 
ing capacitors. 

A test point is available for the connecting of 
instruments during the alignment operation. This 
is shown on the circuit. Two matched 47 k 
resistors are connected in series between the test 
point and chassis and the voltage across them 

is metered, a maximum indication being obtained 
when the signal and I.F. circuits are brought 
into correct tune. The discriminator is adjusted 
for zero indication on a current meter connected 
between the junction of the resistors and point 
13 on the circuit. 

Publication Received 
BRANS RADIO TUBE VADE MECUM. 

Many of our readers are now familiar with this 
publication. This is the 14th edition and has 
464 pages, including 47 pages of wiring diagrams 
for valve bases. The valves are tabulated in both 
numerical and alphabetical order, and to avoid 
thousands of repetitions of types which are really 
identical, but which have been given special 
initials by their makers preceding the actual type 
number. ' these initials have been omitted. 
Symbols and abbreviations have been restricted to 
a very small number. These are given on a 
bookmarker. which can be laid out next to the 
tables, thereby simplifying consultation. Written 
and published by P. H. Brans, at 32s., it is avail- 
able from Messrs. Bailey Bros. & Swinfen Ltd., 
London. W.C.I. 

PRACTICAL WIRELESS CIRCUITS 
16th Edition 

By F. J. CAMM 17,6, by post 19,- 

From 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, Strand, W.C.2. 
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Radar or Radio - 

TRAIN WITH THE 
ROYAL AIR FORCE 

There are immediate Vacancies today for Radar and Wireless 
Mechanics in the Royal Air Force. This is an increasingly im- 
portant job in the R.A.F. and a responsible one, because there is 
a constantly growing range of vital equipment to be maintained 
and serviced -including that used for bombing and for the navi- 
gation, detection, interception and control of aircraft and the 
latest guided missiles. 

A life of opportunity! 
You get a full training in servicing many types of 
radar or radio. Your work is full of interest- particu- 
larly if you are keen on television or radio. Promotion 
is rapid for the right man. Pay and allowances are 
better than ever before; for example, a married Cor- 
poral can earn £14. 12s. 10d. a week including full 
allowances. There's a month's leave a year. the chance 
to travel and see something of the world and all the 
wider interests of life in the modern Service. This is 
not just a job but a career -with good prospects. Post 
the coupon for details now! 

TO The Officer Commanding, R.A.F. Central Recruiting 
Office (P. W.56), Victory House, Kings way, London, W.C.2. 

Please send me 
R.A.F.Ground Trade leaflets A.M.P. 317 and Inf. 263. 

I understand that this puts me under xo OBLIGATION. 

NAME 

ADDRESS 

Date of Birth 
Applicants from British Isles only. 
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"Q Coils" 
IAll ranges 

we. Adjustable iron 
dust cores uI / With full 

circuit 
Amazing efficiency 

t ÉEP CUT 

Whistle Filter 7/6 
(Circuit supplied) 

Scratch Filter Coil 
Cut-off 5 -D Kc /s. Essen - e 
tial for all older records, 10/6 

i 
For Sets 

DUAL 

T.R.F., 
T.R.F. with 

Super 
All high 

Potted 
51.. CTs 
Ensure selectivity 
Sup3rhet, T.R.F. 

or Tuners 

RANGE 
COILS 
5/6, 10/6 pr. 

reaction, 7/6 
-het., 12/6 pr. 
performance coils 

Collor° TAPE 
COILS 

Officially recommended 
Bias Osc., QT9, 7/6 
Push-pull- circuit. 7/6 p 
Bias Filter, QT6, 7/6 
Treble Boost, 017. 27/6 
Ideal for normal recep- 

tian areas 

Mini -Magic F.M. 
Tuner Kit 

Coils only E2.I2.6 

Complete f4 -10 -0 

Speaker Cross -over Coils 
4.5 MH., 17/6. 675 µF, 
10/6. Mullard New Type 
C Tape Amplifier Coils. 
Push -Pull Osc. Coil, 301 -. 
Treble Boost Coil, 20/-. 

.V. Sound Tuner Coils. 
Coils for Modernis;n T.V. 

STOP ! 
T Patterning 

easy to fit 
SIMPLE 
REMEDY 

10f 
W. WORLD" 

7 TRANSISTOR 
PORTABLE. Booklet, 
2/9, including price list. 
Coils as specified, incldg. 

F. rod, 42/6 set. 

SUB - MINIATURE 
M W L.W. Trawler -W 
High Q with ferrite core Jf 
1 l ieh Iwo i. ori,lance gunrnnteei 

F I RITE 4 

ROD AERIALS 
MW, Trawler, 8/9. 8/9 

M. & LW., 12/9 
M., L. & Tr., 15/6 

- - - - --+ 

I.T.A. Converter 
To fit inside T.V. 
FOR ALL SETS 

KIT Complete 
Very 65/- erasion £4 

DIAL ASSEMBLY 
S W'bands 

24/6 ; L a 
complete 

Calibrated for 
coils 

THE WONDER 1v. 
SHORT WAVER 

World Wide Reception 

KIT 5716 
- 

'Phones, 20;- extra 

ITA/BBC 
EQUALIZER &, 

TUNABLE 
REJECTOR 

Automatically 
Gets rid of Fuzz 10/0 

with instructions J . 
B-MINIATURE 

For Transistor Circuits. 
Potted. Ferrite Core -Canned 
Size 5/8in. x I I /16in. 
Guaranteed High Q " 
Ist., 2nd., 3rd., I.F. ( 465 Kc s) 

7/6 
Oscillator Coil ... ... 7/6 

for Coils for Car 
Radio Circuits 

including " H brid " 
- 

(Valve- transistor) 

COILS 
or A.M. & F.M. 
& Crystal Tuners 
for hi -fi amplifier circuits 

Very "Hi Q" 
Standard 

M id et I.F. Trans. 
Willi ferrite cores 

1416 pre- aligned 

F.M. COILS 
FOR OSMOR 
"Wireless World " & 

many other circuits 
From Radio Press 

fEE/ 
OSMOR COILS are regularly used and recommended by Please State your current 
designers writing in " Practical Wireless," " Wireless World " interests for special 

and " Radio Constructor." Why not follow cha experts f attention. 
Send I/- (stamps) for fully descriptive literature AND OSMOR DESIGNS -5 -Valve 5'Het. 
Miniature ditto, Battery and Battery /Mains Receiver Mains T.R.F. S'Het- and T.R.F. 
Feeders, Band 3 Converters, F.M. Tuners, Wiring Diagrams, Chassis Templates. Coil 
and Coilpack information and price lists and information on circuits in " Wireless World," " Practical Wireless," " Radio Constructor." Full Circuits included. 
PW31, 418 BRIGHTON RD., SOUTH CROYDON, SURREY 

STAR STRUCK 
WITH MOTEK 

The Motek deck has interstellar 
grace. Its Star features form a 

Details on brilliant constellation which is 
request. bound to attract. Motek is five 
Patents 
Pending. 
LIST 21 

GNS 

stars high. Stellations: Push Button 
Operation, Counter, Safety Erase 
Button, Pause Control, Three 
Speeds. 

Keep your TAPES ON MOTEK. 

MODI3R W 9CFCSNIQ11:7ENS 
Wedmore Street, London, N.I9. Tel. : ARChway 3114. 

DHB ¡6363 

RADIO.NFTER 
AC -1 DC 

Not only circuit tests 
but everything elec- 
trical can be teste9 
with this handy com- 
pact meter. Tests H.T. & L.T., 
Valves, components. electrical 
appliances and car lighting sys- 
tems, etc. May be used on A.C. 
& D.C. mains. 
See the Radiometer at your dealer 916 
or write for illustrated leaflet to:- t 

complete 

only 

PIFCO LTD. 
WATLING STREET MANCHESTER' 1. 
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Basic Theor y For Constructors 
No. 2.- POTENTIAL DIVIDERS AND BRIDGE 

E have now graduated e stage where 
we are able to compute 

to th 
the resultant 

value of resistors connected in series and 
arallel, and we are able to discover the current 
owing in the various branches of a resistive net- 

work, the voltage developed across the circuit 
resistors and the power dissipated in them indivi- 
dually. We have, in fact, sufficient knowledge to 
solve quite a number of simple problems which 
are likely to be encountered in resistive.networks 
associated with radio circuits. 

Before we attempt to investigate definite 
examples of this nature, there are first a few 
more basic laws that we should consider. There 
is, for instance, the potential divider. 

The Potential Divider 
in its simplest form, the resistive potential 

divider is shown in Fig. 1. As will be seen, it 
consists of two resistors connected in series across 
a source of voltage (in this case a battery). The 

Fig. 1 (Left). Simple potential- divider circuit. 
Here the voltages El and E2 are series- aiding, i.e., 

Es El + E2. 
Fig. 2 (Right). --The voltages El and E2 are added 
in opposition in this circuit: That is, the smaller 

voltage is taken from the greater voltage. 

potential across the network is thus divided, in 
terms of El and E2, in proportion to the values 
selected for resistors R1 and R2. 

It becomes easy to calculate El and E2 when it 
is realised that these potentials are simply those 
developed across the associated ,resistors. For 
example, El is the voltage developed across RI 
and E2 is the voltage developed across R2. We 
have given the supply as 100 v. Now if we 
make R I and R2 both 500 ohms, we have 
a total resistance of 1,000 ohms (I k) across the 
battery. This means that a current of 100 mA 
(0.1 A) is flowing through the circuit, thereby 
causing 50 v. to be developed across both R1 and 
R2. This is as would be expected. of course, 
since the sum of El and E2 must equal the 
supply voltage, which is 100 v. 

At this stage it is desirable to consider the 

CIRCUITS By G. Palmer 

polarity of the potentials across the resistors. It 
will be seen that terminal A is positive with 
respect to terminal B, while terminal B itself is 
positive with respect to terminal C. The poten- 
tials mist be series- aiding otherwise they would 
not add up to give 100 v. 

In Fig. 2, El and E2 have opposing potentials, 
which means that if El is equal to E2. then the 
combined voltage across terminals A -C would be 
zero. If El were greater than E2, then the total 
voltage would be equal to (EI -E2). The produc- 
tion of voltages in opposition across series - 
connected resistors need not concern us at the 
present time, the idea being at this stage to under- 
stand how the polarity can affect the magnitude 
of the total voltage. 

In the potential divider in Fig. 1 we discover 
that resistors of like value give at their junction in 
relation to either terminal equal voltages. both 
being exactly half of the supply voltage, with a 
series -aiding (positive to negative) polarity. In 
order to save all the trouble of working out the 
circuit current and then finding the voltage 
developed across the potential - divider resistors, a 
simple formula can be used. 

Let us suppose that we require to find the volt- 
age E2. Since the voltage is proportional 
to the resistive value R2, we can say that 
E2= (R2 X Es) 

where Es is the su 1 volta e. 
(R1 + R2) PP Y g 

If we want to find El, then El =(RI X Es) 
(R1 + R2). 

The resistor at the top of the fraction should 
represent that across which it is required to find 
the voltage. If R1 and R2 in Fig. 1 are each 
500 ohms, we have El =(500 X 100) 1(500 + 500). 
which gives 50 v.; similarly. E2 =(500 X 100)/ 
(500 + 500), again giving 50 v. 

If R1 is 20 ohms and R2 80 ohms, then El = 
(20 X 100)/(20 + 80), which works out to 20 v.. 
while E2 =(80 X 100)/(20 + 80), which gives 
80 v. Thus (El + E2) gixes the applied 100 v. 

If we like we can look at it as a fraction in 
relation to the applied voltage: for example. the 

Fig. 3(a) (Left). -A bridge network can he con- 
sidered as two potential -dividers connected across a 

common supply voltage. 
Fig. 3(b) (Right). -The circuit is redrawn 

accepted manner. 
in the 
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voltage across R2 is R2 /(Rl -I- R2) of the applied 
voltage. or the voltage across RI is R1 /(RI + R2) 
of the applied voltage. 

Bridge Network 
In Fig. 3(a) we find two potential dividers con- 

nected across a common supply voltage Es. From 
our knowledge to date, we will realise that, pro- 
vided the ratio of R3 to R4 is exactly the same 
as the ratio of Rl to R2. the voltage across R1 

Pd value shown 
On potentiometer scale 

Zero 
reading 
voltmeter 

R/ 

RJ 

P4 

Value unknown 

Fig. 4. -An adjustable bridge circuit which can be 
used for the measurement of' a resistor of' unknown 

value. 

will be the same as the voltage across R3. and 
the voltage across R2 will be the same as the volt- 
age across R4. . 

This means that the potential at terminal A 
with respect to either side of Es will be exactly 
-the same as the potential at . terminal B. The 
potential between the terminals will therefore be 
zero, so if a voltmeter or current meter were 
connected across them it would indicate zero volt- 
age or current. 

This . is known as the condition_ of balance. 
which exists when Rl /R2 =R3 /R4 . and is the 
expression invariably adopted when bridge circuits 
are discussed. The circuit is redrawn in Fig. 3(b) 
in conformity with the generally accepted pre- 
sentation of the network, although it will be 
noticed that it is exactly the same as the circuit 
in Fig. 3(a). 

When a bridge circuit is off balance a potential 
will exist across the output terminals' (this being 
represented by Eb in the diagrams), while the 
polarity of the potential will depend on the rela- 
tive balance of the two ratios Rl /R2 and R3 /R4 
in relation to the supply polarity. 

Let us assume that initially the circuit 'is in 
perfect balance and that a centre -zero voltmeter 
connected across terminals A -B is steady at the 
zero point. Now', if the value of R4 is reduced. 
the voltage across R4 will also reduce, the bridge 
will go out of balance and the potential at 
terminal B with respect to terminal A will be 
negative, as indicated by the swing of the volt- 
meter from zero. 

If, on the other hand, the value of R4 is 
increased, then the voltmeter will swing the other 
side of the zero mark. meaning that terminal 
B is positive with respect to terminal A. The 
degree of deflection (that is, potential across the 
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terminals) will depend on the extent_ of the 
unbalance and the voltage Es. 

The bridge circuit is often used for the acculate 
determination of the value of a resistor (capacitor 
or inductor) by using a common - resistor ; or 
positions R3 and R4 and a slider on the resi for 
to select the point of balance. The ide is 

shown in Fig. 4. in which R3 /R4 is reall a 
potentiometer (an adjustable potential divi r). 
and either RI or R2 is a resistor of accurately 
known value. The resistor not used then 
represents the resistor of unknown value. 

Let it be supposed that R2 is the unknown 
value, then the slider is used to alter R3 /R4 for 
zero reading on the voltmeter. At this point the 
ratio of R3 /R4 can be read from a scale 
associated with the potentiometer pointer. As 
stated earlier, R is a resistor of accurately 
known value. Then from the ratio R3 /R4 = 
Rl /R2, the unknown resistor (RI) may be 
found. 

(To be continued) 

Stereo by Radio 
(Continued from page 42) 

the two channels together are used to modulate 
the transmitter in the usual manner, so that a 
stereo broadcast picked -up by an ordinary receiver 
would provide a correctly bal)nced single- channel 
output. 

The signals in the two channels are also sub- 
tracted one from the other to provide the direc- 
tional intelligence, and it is this signal which.'in 
essence, represents the difference between a stereo 
and a single- channel broadcast. This signal" is 
caused to modulate a sub -carrier, as we have 
already considered, and the modulated sub -Farrier 
is added at the transmitter to the signals repre- 
sentative of the two channels. The transmitter 
is thus modulated by the two- channel signals and 
the sub -carrier. which itself is modulated by the 
directional signal. 

Experiments have proved that the bandwidth 
of the directional signal can be much curtailed 
without detracting severely from the quality of 
the stereo reproduction. The reduced band- 
width also avoids undue reduction in transmitter 
Power. with a consequent avoidance of loss of 
range of an existing transmitter when it is modi- 
fied to cater for stereo broadcasts. 

A receiver suitable for taking advantage of the 
stereo feature of the broadcasts would, of course. 
require a decoder for extracting the directional 
signal as well as two A.F. channels and loud- 
speakers. 

Nlypit. ilaceivAd 
THE RIGHT WAY TO TAPE RECORD. By 

Laurence Mallory. 128 pp. 24 illustrations. Pub- 
lished by Eliot Right Way Books. Price 7/6. 
Amongst the contents of this interesting book are : 

How the Tape Recorder Works, Microphones, 
Recording in a Room, Music at Home, Sound 
Effects, Location Recording, Editing, etc., Points to 
Consider When Buying, Glossary. 
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RETURN-OF-POST SERVICE 
ILLUSTRATED LISTS. We uu,e have available 
GRAMOPHONE EQU11'It. I. This list details no less 
than 14 different items including Record Changers, Single 
Record Players and Transcription Units. Some at special 
prices. 
READY BUILT AIIPLIFIERS.-Hi -F1 and less expensive 
popular types. 
TEST GEAR. -Test Meters, Signal Generators, et^_.. by 
Ayr, Pullin and Taylor. 

separate lllus. rated list- on all of the following: - 
I.OI!DSPEAKEILS. -Full details of Goodmáns. Whiteley, 
Wharfedale. G.E.C.. and Elan types which we stock. 
TAPE DECKS. -All the popular makes including a apc a 
offer. 
RECORDLN(: TAPES. -We have a very wide range of tape 
and accessories by all the well -known makers. 
Any of these lists will be sent free upon request. 

-GRAMOPHONE EQUIPMENT 
Hire Purchase 

Cash Price Deposit Mthly, Pmts. 
RECORD CHANGERS 

COLLARD. /'onuuect £9.19. 6 £1.10. 6 GARRARD. ItC121/4 £10.15. 0 £1.12. 0 
GARRARD. RC88/4 £14.19. 6 £2. 5. 6 
BSR UAS Monarch £8.12. 8 £1. 4. 6 
BSA U Al2 Monarch £9.19. 6 £1.10. 6 

SINGLE RECORD PLATERS 
COLLAR. OLLARD 4/564 £7.19. 6 £1. 5. 6 
GARRARD TA Mk. 2 £9.15. 8 £1.10. 2 
GARRARD 4SP ... £7.19. 6 £1. 5. 6 
BSR TU9 £4.15. 0 £1. 5. 0 3 of £1. 6. 8 

TRANSCRIPTION UNITS 
COLLARD. 4Tí200 

with PU £19.10. 0 £2. 0. 0 12 of £1.13. 8 
COLLARD. 4TR,2N 

Motor ... .. £14.11. 0 £2. 2. 0 6 of £2. 5. 5 
GARRARD. 411F 

GARRA 
with O4 

RD. 
PU 

301 
£19. 7.10 £1.18.10 12 of £1.13.10 

Motor ... 226. 8. 3 £2.12. 3 12 of £2. 3. 8 
All the above are fitted with Monaural cartridges. Some 
can be supplied with Stereo inserts and details are given 
in our illustrated list of Gramophone Equipment. 

6 of £1.10. 8 
6 of £1.13. 0 
6 of £2. 5. 7 
6 of £1. 7. 2 
6 of 21.10. 8 

6 of £1. 4.10 
8 of £1.10. 1 
6 of £1. 4.10 

-MULLARD TAPE C AMPLIFIER 
Kits for the new version now available. Send for list. Kit 
available for converting old model to new version. Send 
for details. 

READY -BUILT AMPLIFIERS - 
Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
QUAD. Main Amplifier 

and Control Unit 
LEAK. TL12 Plus Main 
Amo. 

LEAK. Varislope III 
Pre -Amp. 

LEAK. Point One Plus 
Pre -Amp. 

LEAK. TL12 and Vari- 
slope III 

LEAK. TL12 and Point 
One 

TRIPLE TONE. HI-Fi 
Major TRIPLE TONE 
Popular ... ... 

ASV Hi -Gain ... ... 

£42. 0.0 

213.18.0 

215.15.0 

£12.12.0 

£34.13.0 

£31.10.0 

£15.18.9 

£8.19.6 
£3.19.6 

£4. 4.0 

21.18.0 

£1.12.0 

£2. 0.0 

£3.11.0 

£3. 2.0 

£1.10.9 

£1. 1.6 
£1. 3.6 

12 of £3. 9. 4 

12 of 21.11. 2 

12 of £1. 5.11 

6 of 21.18. 1 

12 of £2.17. 0 

12 of £2.12. 0 

12of£1.6.4 
G of £1. 2. 2 3of21. 2. 0 

AMPLIFIER KITS 
MULLARD 510 AND GEC 912 PLUS 

We carry full stocks for all versions of these popular Ampli- 
fiers and our price lists are available free. 

MULLARD 2 VALVE PRE -AMPLIFIER 
Latest Mallard circuit for use with the 510 Amplifier. Booklet 
giving full details now available 1/3 post free. 
Complete Kit, including drilled chassis and control panel. 
26.12.0. H.P. Terms. Deposit 19i- and six monthly pay- 
ments of £1.1.4. 

COSSOR 2 VALVE AMPLIFIER 
Ready built, supplied with valves, speaker and separate 
tweeter for home assembly on baille or in cabinet. Complete 
instructions included. 29.15.0. H.P. Terms. Deposit 21.9.6 
and six monthly payments of 21.10.1. 

HIRE PURCHASE. H.P. Terms are available on any item. 
Repayments may be spread over 3. 6 or 12 months. Details as 
follows : Three months : Deposit 6/- in the E. Service charge 
5% but minimum charge 10 / -. Six months : Deposit 3, - In the 
L. Service charge 71% but minimum charge 15 / -. Twelve 
months : Deposit 2/- in the £. Service charge 11%, but mini- 
mum charge 21/ -. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
AVO Model 8 . 223.10.0 £2. 7.0 12 of £1.18. 9 
Al'O Model 8 with 

leather case . £26.10.0 £2413.0 12 of £2. 3. 9 
:7 VO Model 7 £19.10.0 21.19.0 12 of £1.12. 2 
AVO Model 7 with 

leather case ... ... £22.10.0 £2. 5.0 12 of £1.17. 1 
:ITO M.Htiminor 29.10.0 £1. 8.0 6 of £1. 9. 6 
AVO Multiminor with 

£11. 2.6 21.13.6 6 of £1:14. 0 
TAYLOR Model 71A... £12.10.0 21.17.6 6 of £1.18. 2 
PULLIN Serles 100 . £12. 7.6 £1.16.8 6 of 21.16.10 
TAYLOR MONTROSE £3.10.0 £1. 0.0 3 of £1. 0. 0 
PIFCO All -in-One ... £1.12.6 - -- - 
-JASON FM TUNER KITS 

There are no less than six different Jason F.M. Tuner N. 

now available to the Home Constructor. Brief details 
given here and individual lists on any are available fr., 
MOST IMPORTANT. We take great pains to see that i 

kits we supply are absolutely complete in every detail and al 
that all components supplied are entirely suitable in es ci I 
way. This accounts for differences in price you may notice 
between our prices and those of some of our competitors. 
PHPRICES. IS SHOULD BE BORNE IN MIND WHEN COMPARING 

STANDARD TUNERS 
S'T'ANDARD TUNER. The very popular tuner which is 
supplied with a chassis assembly fitted with a gold hammer 
finish front panel and glass dial. Employs four. EF91 valves. 
External power supply is required. Kits from 26.19.6. 
STANDARD TUNER IN SHELF MOUNTING CASE. 
This is a new version of the above tuner. The circuit has been 
brought up to date and is built Into the very attractiv#'shelf 
mounting case of the new Fringe Tuner mentioned below. 
The circuit uses four EF80 valves and the power supply can 
be built into the case if desired. Kits from £7.19.6. 
MERCURY SWITCHED TUNER. This is a tuner in 
chassis form which has a three position switch for the three 
BBC programmes. Uses one ECF80 and four EF80 valves. 
External power supply is required. Kits from £9.19.0. 

FRINGE TUNERS 
FRINGE VERSION OF THE STANDARD TUNER. 
This is a fringe version of the Standard Tuner described 
above. Has a chassis assembly fitted with a gold hammer 
finish panel and glass dial. Employs one EF80 and four EF91 
valves. Kits from £8.5.0. External power supply required. 
NEW FRINGE TUNER IN SHELF MOUNTING CASE. 
This is an entirely new Fringe Tuner and is supplied com- 
plete with a very attractive green shelf mounting case with 
Perspex dial. The tuner is fitted with variable AFC. Internal 
power supply if desired. Valves used are One ECC81 and five 
EF80. Kits from £10.5.0. 

TV SOUND /FM SWITCHED TUNER 
This tuner. also supplied in an attractive shelf mount - 

ingcase. has a TV type Coil Turret fitted td provide TV sound - 
from any BBC or ITV Sound channel as well as the three 
BBC F.M. programmes. Fitted with internal power supply. 
Valves. One ECC84. One ECF80. One EF80. One EF89. 
One EM81 and One EZ80. Kits from £15.15.0. 

JASON STEREO KITS 
We new stock these Kits and detailed price lists are available 
on request. - - 

BRAUN. TRANSISTOR PORTABLE- 
Ready built (not a kit). This new transistor Pocket Portable 
is highly sensitive and gives excellent reproduction. In grey 
plastic case. size 6' x 31' x 1i-. Fully tunable over medium 
and long waves. Six transistors are used with a printed 
circuit. Price 220.9.6.' Terms. Deposit £2.1.6 and twelve 
monthly payments of 21.15.4. Illustrated leaflet available. 
Terms of Business -Cash with order or C.O.D. Postage extra 
under £3. We charge C.U.D. orders as-follows. Up to £3. 

C.O.D. C. fee nonly 1 6. Over £5 no charge. 
Over £3 and under £5. 

WATTS RADIO tó= ö Rl LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
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Printed Circuit rehabilit y 

kr the Mullrd 
AMPLIFIER 
STRAIGHT OR ETEREO ró, T 

. M >F O 4A FI, 
sy MG 1'40 f.4 

4l/ 

NO 
WIRING 

SPEEDS 
ASSEMBLY 

* 
REDUCES 

SIZE 
* 

ENSURES 
ACCURACY 

* 
COMPLETE 

DATA 
SHEET 

for only 

Ì /6i 
POST NOW 

Performance Details 
Frequency response virtually linear 

from 20 to 30,00Cc.p.s. _L 1db. 
Tone Control - 

Max. Bass boost -15db at 70c.p.s. 
Max. Treble cut -2Cdb at 10,000c.p.s. 

Overloading occurs at about 3.5w. 
Hum and noise at least 70db below 3w. 
Ser.sitivity- Radio- 10Cm /v for 3w. 

Gram- 100- 150m/v for 3w. 
Dimensions of amplifier chassis - 

4k "x7 + x,' 
Bribond Printed Circuits revolutionise chassis 
assembly, providing error -free connecting with- 
out wiring and component deck ready drilled. 
Size is under half that of conventional assembly 
as smaller components are used. Complete ab- 
sence of wiring ensures maximum efficiency on 
first test! You can build this famous amplifier 
wich Bribond help. You need only a screwdriver 
and soldering iron. Bribond supply the printed 
circuit for only 15/- post paid and full component 
list with assembly instructions for amplifier and 
power pack for only 1/6. Send now for this data 
and see how easy printed circuits make it. Use 
the coupon below today! 

Two In tandem provide stereo 
Two Mullard 3/3 Amplifiers provide twin - 
channel reproduction for stereophonic sound 
(with a larger transformer in the Power Pack) 
giving 6 watts total output. So if you build one 
3/3 Amplifier now, you can extend to stereo 
whenever you wish! Bribond also make a Printed 
Circuit base for the Mullard 5 -10 Amplifier, too! 
Complete Data Sheets are available for these 
for 1/6 each. It pays to contact Bribond and 
be really up -to -date in construction methods! 

IR iii BO wig 
PRINTED CIRCUITS 

To BRIBOND LTD., BURGESS HILL, SUSSEX 
Please send Printed Circuit Component /Assembly Data for- 

t' Mullard 3/3 Amplifier & Power Pack 
Mullard 3/3 Twin Channel Stereo 
Mullard 5/10 Amplifier 

for which I enclose P.O. for (1/6 each) 
Name _ ...................._.... _..... .. ............._........_........ . ...._ .............................. ............................... 

Address 

THE 
E.M.I. COLLEGE 

OF ELECTRONICS 
10 PEMBRIDGE SQUARE W.2 

Propose to commence a further One Year 
Course in Radio and Television on 14th 

April 1959. After 29th July 1959 the E.M.I. 
College of Electronics will cease to exist and 
students will be accepted by the Pembridge 
College of Electronics, 34a, Hereford Road, 
London W.2. Same staff, equipment and 
syllabus, will be used by both Colleges. 

Details and enrolment forms mar be obtained from 
The Registrar, Dept. No. 32 

10 PEMBRIDGE SQUARE 
LONDON W.2 

IA 66 

REPANCO HIGH GAIN COILS 
Dual Hang.. Crystal set ('oil. Type DRXI .. . 

26 
Mai Range toil with Reaction. 'Type DRR2 ...... 4 - 
Matched Pair Dual Range TALE. Coils. 'type DRM3, 

pair ... ... ... ... ... ... ... 8 - l'air Dual Range Superhet ('oils, Type SH4. pair ... 8 - 
311niattare Iron Ihasl Cored lolls. Type R " 

Range Aerial H.F. Ose. 
800- 4,000m. RAI RHF1 RO1 
190 - 550m. RA2 RHF2 RO2 each 33 
70- 2í0m. RAI RHF3 Roi 
15- 50m. RM tfHF4 ROI . 

Ferrite Rod Aerial. Dual Range Type FRI . 12 6 Miniature I.F. Transformers, Type MSE (465 Ke s), pair 12 6 Standard I.V. Transformers, Type TCG (165 Kc s), pair 13 6 REPANCO EASY= I'O- 11U11.1) RECEIVERS 
Constructors' Envelopes of easy wiring plans. instructions and 
detailed price lists of components. it urANt'O ONE- VALVE . ... Envelope Rd, 

Beginner's Dual -range Radio Set for use (post 3d. 
with headphones... IltPAN(O F)1 TUNER UNIT Ens lope i 6 
Using 4 EF91, 1 E1391, 1 EM80 Valves. Ratio (post (. I. 
Detector 

REPANCO "TH EE fWE" ... ... Envelope 9d. 
Dual -range Transistor Radio using 3 Tran- (post . ".d.`. 
sistors and Crystal Diode. Amazing loud- 
speaker reception from 7l volt battery 
supply. 

Itlil'AN(O " TRANSES I:N" . Envelope 16 
A new 7 Transistor Superhet Portable with (post 2d.) 
preset station tuning. 

REPANCO "MINI -7" 
The amazing new transistor pocket port- 
able radio with all the technical features 
of a standard receiver. Seven transistors. 
Superhet circuit, fully tunable over 
medium wave. Size 5;' x 3i x 1; -. 

JUST RELEASED : A new comprehensive component 
catalogue for the radio enthusiast. With 53 pages and ocre 
200 illustrations this offer should not be missed. Send 2 - 
posC11 order now. (Post free. 

Envelope 1'8 
(post cd. 

RADIO EXPERIMENTAL PRODUCTS 
LIMITED 

33, MUCH PARK STREET, COVENTRY 
Telephdne 62572 
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FUNDAMENTALS OF OPERATING 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

THE beginner is often overwhelmed by advice 
on operating methods, only to hear some 
of the advisers blithely ignoring their own 

good advice when on the air. A small sprinkling 
of common sense is advisable, as many statements 
have been made and repeated without any 
examination of the feasibility or otherwise of the 
recommendations. One such recommendation 
concerns the CQ call. We all know the fatuity 
of the long drawn out CQ. Operators on all 
bands can hear " lids " churning out endless 
strings of CQ's before signing their call- signs. 
Thirty, forty and even fifty CQ's may be heard 
before the operator signs. Often QSB takes the 
signal below audibility when the call -sign is sent, 
while some get so hypnotised by sending a long 
string of CQ's that they forget to give a call -sign 
at all, and send the " K " signal without a clue 
as to who or what they are. Thus determined 
to end this menace at the source, many writers 
have advised the " snappy " CQ, or the celebrated 
" three times three " CQ. 

Calling "CQ" 
The " three times three " CQ method is to call 

" CQ " three times and give the call -sign three - 
times. Thus on CW: " CQ CQ CQ de G3BHJ 
G3BHJ G3BHJ K." Purists, of course, sign 
" AR K," but this adds little information, and a 
straight " K " (meaning " invitation to transmit ") 
is perfectly adequate. Anyone trying the " three 
times three" procedure will be very lucky if they 
receive a reply to such a CQ call. On the DX 
bands a reply would generally be a miracle -at 
'any rate for a G operator. For G operators on 
the DX bands, more contacts will result h 
calling DX stations who are calling CQ 
than vice versa. The writer calls CQ 
about once for thirty QSO's, and has log 
pages devoid of any CQ calls at all. How- 
ever.. a CQ call, particularly on the L.F. 
bands is often in order. The " three times 
three" procedure is not very efficient. 
Generally the newcomer, having read up 
extensively on " operating procedure for 
the beginner,' and anxious to do the right 
thing and avoid overlong CQ calls may 
persist with this procedure. Having tried 
one " three times three " call, he tries 
another and another and another and' so 
on until he gets a contact. By this time 
he has sent " CQ " some twenty times 
and his own call twenty times. 

"Nine PIus Three" CQ Call 
This is not surprising. The object of 

communication of any kind is to transmit 
information. The amateur calling " CQ 
is trying to inform fellow amateurs that he 

wants a contact. Thus, the information is divided. 
into " CQ " -the information that a contact 
is wanted -and secondly his call -sign so that his 
identity is indicated to any amateur who might 
wish to contact him. On the basis of Information 
Theory, the " three times three " CQ call is 
ridiculously proportioned. Thus " CQ " sent 
three times represents six morse symbols. How- 
ever, " de G3BHJ G3BHJ G3BHJ K " represents 
eighteen morse symbols. Thus; roughly speaking 
the " three times three " call devotes 24 per cent. 
of the transmission time to the important 
information that G3BHJ wants a contact, and 
76 per cent. of the time to letting an amateur 
know that G3BHJ is on the air. If we devote an 
equal time to the " CQ " and to the call -sign, 
we need roughly eight or nine " CQ " signals to 
the triple call -sign ending. Such a CQ call 
balances the time between the two pieces of 
information. Thus the " Nine plus three " CQ 
call is recommended as a logical and time saving 
method of getting a contact if one has to call 
CQ. Anyone persisting with the " three plus 
three " method will discover that he has to make 
several of such calls before getting a contact, and 
a " nine plus three " call of nine CQ's and three 
call -signs will win hands down. Under average 
conditions, an operator tunes around until he 
hears a station calling CQ, and listens for the 
call -sign. With the " three times three " call, he has 
exactly five seconds out of some twenty seconds 
to hear that C.W. is being called, that is at a 
code speed of twelve words per minute. If we 
are dealing with a brisk 24 w.p.m. sender, some 
2f seconds of CQ are available to an amateur 
tuning the hand to hear that a ( Q is being called. 

A Short -ware set owned by L. Hayward, of Siranage. 
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This points up the absurdity of the "' three times 
three " call as a communication measure under 
average conditions. Moreover the suggested 
" Ninc times three " call of nine CQ's to a thrice 
sent call -sign only occupies some thirty seconds 
in ali even at a very moderate C.W. sending 
speed. Thus the Nine times three " call occupies 
little time. but does inform a tuning amateur that 
a CQ call is in progress some 15 seconds rather 
than the 5 seconds allocated to the "CQ" by 
the same code speed " three times three " call. 

"Tait -cnding " 
Some contacts start with a CQ call. but this 

is not invariably so. Thus. stations keeping a 
regular schedule call each other. Also. a station 
may " tail end " on a contact just ending. This 
is common with many operators, though this may 
very easily become a pernicious habit. Thus 
every time an operator in QSO signs over to the 
station he is working. " tail enders " may jump 
in with a frantic call to the station being worked. 
This most often occurs when some choice piece 
of rare DX- is being worked. Under such con- 
ditions " tail enders " may become a nuisance 
particularly if they make long drawn out tail- 
end transmissions. The only possible type of 

The radio shack of C. H. Jervis, in the village of 
Rio Seco, just outside Punta Arenas, Chile. 

"tail end" is a quick and snappy one. Thus 
on C.W. a single " de G3BHJ " or on phone 
"G3BHJ on the frequency" is enough. 

Contest Work 
The operator will learn. of course, to suit his 

operating to the conditions of the moment. Thus 
engaging in a ragchew or "standard type " QSO 
is perfectly in order for a normal QSO. When 
a piece of choice DX is eagerly handing out 
" rubber stamp" contacts to an anxious horde 
of Dxers, the correct answer is a similar rubber 
stamp reply. Moreover, phone and C.W. 
operating have different procedures for different 
times. Contest operating is a case in point. 
No operator is going to make any sort of score 
with sloppy long drawn out operating. It is 
noteworthy, too, that under normal QSO con- 
ditions, names, reports and QTH's are repeated 
several times. Under contest conditions even 
if these are sent once the operator gets them, 
However for contest and for snappy operating 
generally a fast break -in procedure or at any 

WIRELESS March, 1959 

rate a rapid " single switch " change -over is 
necessary. By making a quick " is that Rodger 
break " one can get a quick " Roger " and be 
away to the next contest contact without laborious 
" over to you " procedures. In any case in a 
phone contact there is no need to say " well back 
to you then " or " over to you G7XX from 
G3BHJ. Key please," when " G7XX from G3BHJ 
over " is sufficient. with four words doing the 
work of eight. However repetition is not to be 
despised. as under heavy QRM, conditions 
repetition may be needed to exchange reports. 
Repetitions should be used only when needed. as 
when copy is solid it is extremely irritating. 

When calling a station. a " three times three " 
call is almost always sufficient. With good con- 
ditions a DX station maybe raised by giving its 
call once followed by your own call three times. 
Some quiet amusement may be obtained by call- 
ing a station with a " once times three call and 
enter into QSO while other stations are still call- 
ing. Moreover a short call to a DX station may 
be repeated if it does not reply immediately, so 
that by quick calls and listening between calls 
one can avoid QRM should the station reply to 
another station. It should be noted that when 
calling a specific station. the " three times three " 
call . thus " ZX7ZX ZX7ZX ZX7ZX de 
G3BH.1 G3BHJ G31314J K " balances evenly the 
information content between who is calling and 
who is being called and is thus an efficient means 
of calling. 

Different Operating Conditions 
However, the operator will find contest operat- 

ing conditions very different- from "normal " or 
semi -normal DX operating. Thus the contest 
contact is strictly functional, and must be 
restricted to the minimum necessary for passing 
the signal report and serial number requisite for 
the contact. In the CW contest, operating skill is 
developed to a fine art in order to obtain as 
many points as possible as accurately and cleanly 
as possible in the shortest time. For obvious 
reasons poor CW operators do not participate in 
CW contests. Many operators are so scared of 
the machine gun fire exchanges of fast bug key 
operators that they do not enter such contests. 
But. participation in such contests is one sure way 
of developing speed and accuracy in CW operat- 
ing. One does not have to be a .30 w.p.m. 
bug key addict to participate. Many such CW 
contests have plenty of room for the average CW 
operator to participate without necessarily being 
a high speed merchant. This applies particularly 
to DX contests where a G contact might give 
valuable bonus points to a DX station. Having 
to slow down (QRS) for a slow CW operator 
would be preferable to the DX operator rather 
than losing a bonus multiplier. One should call 
the station at the speed at which you want a 
reply. A fumbled call sent faster than your com- 
fortable operating maximum, will cause more 
confusion than a confident solid call sent at your 
comfortable working speed. If the C.W. operator 
is a good operator he will reply to you at the 
speed you call him -that is he will recognise that 
the slow call is from a slow operator and will 

(Continued on page 63) _ _ 

www.americanradiohistory.com

www.americanradiohistory.com


Mai ch, 1959 PR,I,CTICAL WIRELESS 61 

WONDERFUL OFFER OF A.M. -F.M. CHASSIS AT £14. (P. & P. !O/-) 
Why buy a F.M. Tuner at the same price? 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15" x 6)" x 51" high. New manufacture. 
Dial 14t" x 4" in gold, red and deep brown. 
Pick -up, Extension Speaker, Ae., E. and Dipole sockets. 
Five " piano" push buttons -OFF, L.W., M.W., F.M. and 
Gram. Aligned and tested. With all valves & O.P.Transformer. 
Covers 1,000 -1,900 M. ; 200 -500 M. ; 88 -99 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker & Cabinet to fit, polished, with back, 70/ -. 
10" x 6" ELLIPTICAL SPEAKER, 20/ -. 
TERMS :- (Chassis) £5 down+carr. and 5 Monthly 

Payments of 38/ -, or with Cabinet & Speaker £6 down I- carr. and 6 Monthly Payments of £2. 

PORTABLE RADIO SET 
Battery Operated 

Price £8.8.0 
(Post and packing 7 /- extra) 
This set uses the usual 
range of valves (DK96 
range) for battery operated 
portables. 
Batteries required are 
DM526 and H1184. The 

case is light tan, rexine covered, 13 }in. x 9in. x 4h-in. 
high. Good volume from the Sin, speaker, and the 
general quality equal to that of most of this type of 
receiver priced at 50% more. 

GENERAL- PURPOSE AMPLIFIER using 6K6 
and two 6K7 valves. Rexine carrying cabinet 13" 
high x 12" x 5 ". Two inputs, 4 controls. Vol. (1st 
input) ; vol. (2nd input) ; treble tone ; base tone. 
200 -250 v. A.C. double -wound transformer ; 3 w. 8' 
speaker ; metal rectifier. Bargain price of £4.15.0 
(5/- carr.). Brand New, as are all goods offered by us. 

ADMIRALTY TIMEBASE UNIT (unused) in cast 
hox. 10 valves; 6 EF50 and 1 each VR54, VR92, 
\'1J120 and 5Z4G. Resistors (36), potentiometers (8), 
block condensers (4), etc., etc. New condition in 
original waterproof transit case. 35/- to clear (7/6 carr). 

OFFER OF RADIOGRAM CHASSIS. Chassis 
13" x 7g" x 8" high. Covers 800 -2,000 M.; 190 -550 M.; 
18 -55 M. Mains trans. 200/210 ; 220/230 v. ; 240/250 v. 
A..C. ; Gram. socket and Aer. and Ea. ; with o.p. 
trans. ; 4 knobs ; On -Off /Tone ; Vol. ; W -eh. ; Tune. 
With new Mullard valves ; ECH81 ; EBF80 ; EF4I ; 
EL41 ; EZ40. Dial 13° x 5 ". ONLY £7.15.0 (7/6 p. and 
p.). Fully guaranteed. Cabinet and 6g" Speaker, 62/ -. 

LOUDSPEAKERS -Rola 10,000 line (2 -3 ohm), 34" 
square, 15/- (1/ -) 8" x 5" Celestion elliptical 20/- (1/6) 
64" cire. 14/6 (1/6) ; all 2 -3 ohm. (p. & p. in brackets). 
BRAND NEW. 

AUTOMATIC RECORD 
CHANGERS COLLARD 
CONQUEST with manual 
play also. Turnover crystal 
pick -up, 4- speed, A.C. 
mains 200 -250 v., see illus. 
Buy for your friends as 
well. Box of 4 B.S.R. 
Monarch for only £26 
(carr. £1). £i8.10.0 (5 /- p & P.) 

AERIALS. FM Aerials single dipole room m1g., 17/6 ; 

ditto loft mtg., 20/- ; " H " with chimney lashings, 
65/ -. Co -axial low loss cable 8d. yard or 20 yds. 12/6, 
all these items carriage paid. 

;±'\ "t'(j`t¡ f(il¡ I(,''lÏi¡(¡;!/;;/f/,;;,;;`/ 

m, ! íi,' 'irlí;ílwíí;, 

GRAMOPHONE 
AMPLIFIER with 
5in. SPEAKER. On 
Fabric - covered 
Baffle 12}" x 5 ". 
Mains and Output 
Transformers. Metal 

Rectifier. ECL82 Valve. Tone and Volume Controls. 
On -off switch. Plenty of Volume. Fully Guaranteed. 
Two Knobs supplied. Ready to play. ONLY 60/- 
(Post 3/ -). Useful for Stereo. 

BUILD YOUR OWN RECORD PLAYER AT COST 
OF £8.2.0. Rexine cabinet to take above amplifier, 
42/- (post 3/6) ; B.S.R. Regent 3 -speed single player 
to fit cabinet, 60/- (post 3/6) ; all items supplied separ- 
ately. Carr. on all 3 items ordered together, 4/6. 
Completed player as above, £9.15.6 (carr. 4/6). 

A FEW ONLY COMPLETE CAR RADIOS. Brand 
new in original boxes, made for one of the " Big Four " 
by famous manufacturer. L.M. and M.W. ; complete 
with wing- mounting aerial. 6 volt (dropper for 12 v. 6/- 
extra). ONLY £16.10.0 carr. pd. 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 ma. and 1.4 v. 250 ma., 42/6 (2/6 post). 
200 -250 v. A.C. Size 5e" x 3}" X 2 ". 

Send 6d. (stamps will do) for our illustrated catalogue 
of the above items and others. 
Posted Orders to Worthing, please. Delivery by return. 
Terms :- One -third down and balance plus 7/6 in 
four equal monthly payments. Postage with down 

payment. (C.O.D. 2/- extra.) 
SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS. 
Large selection of complete radiograms ready built in 
cabinets, with 4 speed autechanger. Write for details, 
prices from £30 for AM only or £35 for AM /FM. 

G L A D S T O N E RADIO-25, Wordsworth Road, Worthing, Sussex, Tel.: 235 ; 
82B, High Street, Camberley, Surrey, Tel.: 2633 ; l3, Church Road, Redfield, Bristol, 5, Tel.: 51207. 
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atoff-sreoft9 new STEREO 44 
Introduce another great addition 
to their range of radiogram chassis 

price 28 guineas 

Post this coupon or write for descriptive literature and 
details of Home Trial facilities. Hire Purchase Terms and 
Guarantee or call at our Holloway Showroom for full. 
unhurried demonstration and professional advice on your 
installation. Ope.? 9.6 Weekdays and 9 -5 Sans. 

NAME 

ADDRESS 

PM4 

RADIOGRAM CHASSIS 
This latest model has been ingeniously designed 

for use as the basis of a complete monaural and 
stereophonic reproducing system. Whether you want 
stereo as well as monaural now, or monaural now and 
stereo later, it is the ideal solution. Even if you are 
not sure whether you will ever want a stereo system, 
the Stereo 44 provides full monaural facilities for 
radio, tape and gramophone reproduction and is an 
insurance against a possible change of mind about 
stereo in the future. 

8 watts output, 4 watts on each channel. 20 dB 
negative feedback on each channel. Full FM band 
(87 -108 mc/s) and medium band. Stereo and monaural 
inputs for all crystal pick -ups. Stereo and monaural 
tape record and playback facilities. Mullard EL84 
output valves. Separate wide range bass and treble 
ganged controls. Dual volume control. 3, 7} 
and 15 ohms speaker outputs on each channel. Satin - 
ised brass dial escutcheon and veneered facia board 
available. Size of chassis 12in. x 8in. x lin. high. 

The nam_ ARMSTRONG is the registered 
trade mark of 

ARMSTRONG WIRELESS & TELEVISION CO., LTD. 
WARLTERS ROAD, LONDON, N.7. Tel. NOR. 3213. 

RST 21 
MAIL 
9trea ham R aD Mitcham. Surre. 

ALL VALVES LISTED ARE NEW STOCK 
O Terms C.W.O. or C.O.1Y. Postage 3d. per valve. 

MITCHAIi 6201. 

AZ31 10/8 
13,5 8/8 
DAF31 9/- 
DAF33 9/8 
D13120 10/6 
DF91 8/6 
D1171) 9/8 
DK)1 9/- 
EAB03) 

9/6 
EAF42101- 
EB)1 5/9 
EBC41 9/3 
EBFd) 916 
EBFB) 9/8 
EC)1 8/9 
ECC.33 8/8 
ECC31 816 
ECC33 9/- 
ECC8410t- 
ECC85 10/6 
ECM 

12/6 
ECF32 

12/8 
ECH35 

12/8 
ECH12 9/8 
ECH31 9/8 
`ECL30 

12/8 
ECL32 

13/6 
EF37A10l3 

F.FA3 151- 
EF4I 918 
EF42 12/- 
EF50 cAl 

4'6 
EF80 8'- 

EF85 718 
EF86 121- 
EF89 101- 
EF91 8/8 
EF95 141- 
EL42 10/- 
ELM (V- 
EL90 8/8 
EM80 10/- 
EM81 11/6 
EY61 l0l- 
EY84 131- 
EY86 1416 
EY91 9/- 
EZ35 816 
F1Z4) 8/- 
EMI. 10/6 
EZIO 8t- 
EZ81 8/- 
FC2 14/8 
FC4 23/6 
FCI3 14/6 
FC13C 19/6 
GZ32 13¡8 
H30 4/9 
H63 10!- 
HBC90 ffi- 
HL92 1116 
111,1330 

11/8 
KT33C 

12/6 
KT68 16/6 

MKT4(6216 
(or 7) 21/- 
MLA 1218 
MSPI151- 
MU14 101- 
MX40 15'- 
N142 9/6 

N153 11/3 
N151 11/3 
N727 8/8 
PCC8411/6 
PCFÔO 

12/6 
PCF62 

11/8 
PCL62 

12/8 
PCL93 

15%6 
PENA4 

11/8 
PEN4VA 

1116 
MA 15/- 
PL81 17/6 
PL82 10/- 
PL93 141- 
PY80 8/3 
PY81 9/6 
PY82 8/8 
PY83 8/6 
RIO 221- 
R19 19!- 
TDD4 15/- 
TP22 12/8 
U142 8/6 
U147 9/9 
11153 9/6 
UAB 

10 - 
UAF4210- 
UBC41 8'6 
UBFBO 9/6 
UCH43 

10'- 
UCHB1 

10.'6 

UCLSS 
19'8 

11F41 91- 
UF89 10/- 
UL43 9/6 
UL91 91- 
UY41 7/6 
UY85 8/- 
VP4B 17/6 
WB1M 9!8 
W142 91- 
W7t9 8/6 
W727 8l6 
X76 391- 
X79 17'- 
Z21 10/6 
ZTT 10/8 
Z152 8/8 
Z719 816 
1915 9!- 
5Y3GT 8/6 
5Z4G 10/- 
6A8GT 

10!- 
6ALS 5/9 
6AM6 91- 
611E5 5'- 
6AQ5 7/6 
IBM 8/6 
613E6 8'3 
6BJ6 7'6 
68R7 12 - 
6BW6 8'6 

6B X6 88 
6D2 5/9 
6F1 19 6 
6F12 8.'6 
6F13 18/6 
6320 6/6 
6J7GT 10/- 

6E7 4/8 
6K7GT10/- 
6K6GT 

12/3 
6L1 17/6 
6L6G 7/6 
6L18 12/8 
6L19 211- 
6N7G/GT 

8/- 
6SL7GT 

7/8 
6SN7GT 

8/8 
6X5GT 8/6 
7S7 12/6 
7Y4 7/6 
8D3 8/6 
10LD11 

14/9 
12AH8 101- 
12AT6 8/9 
12ATT 8/9 
12AU7 9'- 
12AX7 9/- 
12BA8 8/9 
12BE6 9/3 
12BH7 101- 
1237G/GT 

10/- 
12R7GT 

1016 
12KBGT 

12Q7 1818 
12Q7GT 

8/6 
35Z4GT 

8/6 
50L5GT 

101- 

Quotations given forypé types 
specie a toyed. 

Obsolete and old 
types 

YOU SEE WHERE YOU SOLDER! 

PRI1uAXA 
TWIN SPOTLIGHT 

SOLDERING GUN ! 99/6 ¡,ëé 

The Primaxa Model 100 carries its own spotlight system with 
two magnifying lenses in bulbs for uniform and shadow -free 
illumination of the soldering spot. It is a HEAVY DUTY 
solderer, with increased soldering power and is ready for 
action in 6 seconds. Can be used intermittently without 
overheating. Available in 110, 200/220, 220/250v. for A.C. 
only. 50/60 cycles (100 watts). 

SHORT TECHNICAL DATA 
Power Consumption, 100 watts. Heating Time, 6 secs. 
Effective Area, 1/64 sq. in. Weight, 34 ozs. Cable length, 6 fc. 

ONE YEAR'S GUARANTEE! 
(Not for soldering bits and bulbs) 

Sole Distributors : 

S. KEMPNER LTD 
29 PADDINGTON STREET, 
LONDON W.I. 

Phone : HUNTER 0755. 
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not confuse you with a fast reply. It should be 
noted that fast C.W. sending is not necessarily 
sin indication of a good C.W. operator. Much 

fast C.W. if taken down as sent is gibberish. 
Whilst there are some extremely good operators 
who send an effortless stream of fast C.W. that 
is readable with little strain, there are many others 
who send a fast, jerky stream of alleged morse 
that is very tiring to copy. The hallmark of good, 
fast C.W. is that it is readable without undue 
strain. 

Slower Operators 
One can easily discover the good and bad 

C.W. operators by a little listening. The object 
of operating is to do so well whatever your 
speed. Thus while listening round in a contest 
one will find several operators occupying spots 
in the band. After working one station they will 
send a single " QRZ? " and work another and 
another station in a stream. Obviously if such 
an operator is heard working without trouble a 
stream of stations, a slow operator would be well 
'advised not to add to the QRM by putting in a 
call. If you do put in a call a " one by one " or 
a " one by two " exchange of call -signs is all that 
is needed. More repetition of call -signs is un- 
necessary QRM, as the DX contestant is probably 
through with one station and starting with a 
another while you are still calling him! Thus if 
you really are a slow C.W. man, wait till the 
heat of the contest has died down a little, and 
search for some contestant who is having to call 
" QRZ " several times to get replies, or who has 
to call "CQ TEST " a few times for each reply. 
He is obviously scoring slowly, and would be 
very glad for a contest QSO. Thus when you 
hear "CQCQCQ TEST de VZIA VZIA" drop 
on the frequency with a snappy "VZIA de 
G313H.1 G3BHJ K_" This should produce the 
reply " G3BHJ de VZIA UR RST 579 312 579 
312 579 312 BK." This, of course, is your signal 
report plus the contest serial number. That is, 
this contact is the three hundred and twelfth 
that the DX station has had in the contest. All 
you need to send now is " R " to indicate you 
have received all OK, pass on your report and 
serial number, and confirm the report and serial 
the DX station has sent to you. Thus: " R. UR 
RST 579001 579001 579001. QSL UR RST 
579312 579312. VZ1A de G3BHJ K." This 
should receive a " G3BHJ de VZ1A QSL UR 
579001 579001 BK." Drop in with an "12 " to 
indicate the DX operator has reported your 
" number to him " correctly, and leave the fre- 
quency to him. Thus a maximum of " R CUL 
GL CTST ES 73 VZIA de G3BHJ SK " should 
be sent, indicating report and check received 
correctly, " see you later " (after the contest), 
" good luck in the contest " and " best wishes." 
This example will be regarded as extremely long 
winded by some operators, who, by utilising the 
" break " symbol, would reduce call -sign and 
other exchanges to the barest minimum, but it 
will be appreciated that under contest conditions 
where QRM may be prevalent, a fast " break " 
procedure may minimise QRM and time. 

" Dxpeditions " 
We come now to the present day phenomenon 

of DX operating, the "Dxpedition." One or 
more amateurs may make a special trip to some 
island or other locality and " put it on the air " 
for a limited period. Generally the spot chosen 
represents a " new country " for DXCC and other 
certificate purposes, so that the object of these 
tactics is to give as many contacts as possible in 
the time available. Also, if the expedition has 
been at all publicised, hordes of amateurs are, of 
course, waiting to call it. This immediately 
creates the well known " pile -up." Hearing a 
" pile -up" in progress is often the first indication 
to many that a rare area is on the air via a 
Dxpedition. In fact a casual listener may tune 

The electronics lab. of S. Villa of Malta. 

across such a pile -up without learning which 
station is operating. To save time. the DX station 
may reply to a calling station and go on to work 
another without indicating its own call -sign; or 
the stations working the DX station may omit 
the DX station's call and merely give their own 
This procedure is very often encountered, although 
it is against licence regulations. Thus the DX 
station may give a single " QRZ " and the 
band in the immediate neighbourhood at once 
erupts with stations calling the DX. The DX 
station logs the call -sign of one station calling 
and may reply as follows: "G3BHJ RST 579 579 
579 BK." The station " worked " replies " R 
RST 589 589 589 73 BK." This may be followed 

R 73 QRZ." and a further station is then imme- 
diately worked and so on. In this fashion some 
hundred " contacts " per hour are handed out. 
Diligent listening over a period may be necessary 
to identify the DX." as a call -sign may be sent 
only occasionally. 

Procedure 
In such DX pile -ups, the laborious over repeti- 

tion of call -signs is very definitely not recom- 
mended. It will be appreciated that generally 
there may be hundreds of stations calling the DX 
station, so that snappy procedure is necessary. 
Moreover, any given operator wishing to contact 
the DX station may have to standby on the fre- 
quency waiting for the " QRX " signal before 
calling the DX station. With contacts being made 
at a high rate, with average luck one does not 
have 'to wait too long for a brief contact with 
the Dxpedition station. 
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BRADFORD AMATEUR RADIO SOCIETY 
Hon. Sec. : David M. Pratt (G3KEP), " Glenluce," Lyndale 

Road, Eldwick, Bingley, Yorkshire. 
TN December we had a very successful Social Evening. 

Many prizes were presented for the games played, in the 
form of chocolates for the ladies, and radio components supplied 
from a radio and television manufacturing firm for the men. 

This was followed by a very interesting lecture by Arthur 
Bailey (G3IBN) on Resistor/Capacitor Bridges with demon- 
strations. On December 30th, R.S.G.B. and Mullard films 
were shown at the Annual Film Meeting. 

Forthcoming meetings : 

February 10th.- Colour Television. Dr. G. N. Patchett (at 
the Bradford Institute of Technology). 

February 24th. -Transmitter Design and Construction. 
D. M. Pratt (G3KEP). 

March 10th. -Junk Sale. 
March 24th. -Annual General Meeting. 
Unless otherwise stated, meetings are held at 7.30 p.m. at 

Cambridge House, 66, Little Horton Lane, Bradford, 5. We 
welcome to our meetings anyone interested in radio or television. 

BURY RADIO SOCIETY 
Ho,. Sec.: Mrs. Jean Hodgkins (G3JZP), 24, Beryl Avenue, 
Tottington, Nr. Bury, Lancs. 

THE above Society meets at 8 p.m. at the George Hotel, Kay 
Gardens. Bury, on the second Tuesday of every month. 

Forthcoming meetings:, 
February 10th. -Construction Practice, a talk by Mr. A. Moss 

(G8VF). 
March 10th.- Jodrell Bank, a talk by a member of the staff. 
Since the Society was re- formed three years ago, the member- 

ship has almost doubled and covers a large area of East Lanca- 
shire. Newcomers are always welcome and copies of the Society's 
1959 programme may be obtained from the Hon. Sec. 

CRAY VALLEY RADIO CLUB 
Hon Sec.: W. E. Sutton, G3FWI, 30, Sherwood Park Avenue, 
Sidcup, Kent. 

THE February meeting of the above Radio Club will be held 
at the Station Hotel, Sidcup, at 8.0 p.m. on Tuesday. 

February 24th, when Rowley G. Shears, G8KW, will talk about 
" K.W. Products." 

The Annual General Meeting of the club will be held on 
Tuesday, March 24th, at 8 p.m., also at the Station Hotel, Sidcup. 

Readers are always welcome visitors to our meetings which are 
held on the fourth Tuesday of each month at 8 p.m. at the Station 
Hotel, Sidcup. 

OVERSTONE AMATEUR RADIO SOCIETY (O.A.R.S.) 
Hon. Sec. : G. C. George, 75, Broadway, Northampton. 

THIS club has been meeting weekly for the last six months. 
Subjects which have been discussed include General Radio 

Theory, Antennae, etc. 
The club also took part in the recent 160 metre CW contest. 

using the call sign G3KQH (J, R. Hunt -president). It caters 
mainly for the younger radio-minded enthusiasts in the districts 
around Northampton. 

THE SLADE RADIO SOCIETY 
. Hon. Sec. : C. N. Smart, 110, .Woolmore Road, Erdington, 

Birmingham. 

THE following meetings will be held during the first quarter :- 
February 13th. -" The Human Ear," by Mr. C. Naylor 

Strong. 
February 27th. - " Round the Local Hams. " 'a talk by 

Mr. C. H. Young (G2AK, member), with colour slides of many 
Midland amateur radio stations. 

March 6th.- Special Mullard Film Show at the Y.M.C.A., 
Snow Hill, Birmingham, at which will be screened "The Manu- 
facture of Junction Transistors " and other films. 

March 13th. -" V.H.F. Business Radio," by Mr. J. F. Moseley, 
of Messrs. Pye Telecommunications, Ltd., with a sound film. 

March 27th. -" The Construction and Use of Test Equipment" 
by Mr. T. J. Hayward (G3HHD) and Mr. G. Nicholson (G311KC) 
(members). 

March, 1959 

Club Station Activities. -The Club Station (G3JBN). at Tile 
Church House, is available for the use of members for -cojt- 
structional purposes. Instructional morse classes are held n 
every Wednesday at 7.45 p.m. Slow morse transmissions a e 
radiated on the air each Tuesday evening from Station G3A J 
on 1.9 Me /s, at 8 p.m. 

The headquarters are : The Church House,.. High . Stre4t, 
Erdington, Birmingham, 23, although the activities of the Socic y 
may be obtained from the Hon. Sec. Visitors to the meetin 
which commence at 7.45 p.m. prompt, and to the Club Station 
are cordially welcome. 

TEES SIDE AMATEUR RADIO CLUB 
Hon. Sec. : Allan Layton (G3JMO), 12, Endsleigh Drj 
Acklam, Middlesbrough, Yorks. 

THE notice given about the Club Dinner in no small way 
led to our having a record attendance of 46 local "hams." 

The dinner was very well supported and was a success. Our 
new catering arrangements proved satisfactory, and it was voted 
a "good night." Messrs. Viners (Middlesbrough) Ltd.. who 
advertise in the PRACTICAL WIRELESS from time to -time, provided 
the top raffle prize, a " ball and biscuit " type Acos crystal 
microphone, and this, together with the draw prize of a £ 1 Premium 
Bond, were both won by guests, not club members ! 

G3LCZ, Tom, brought down his new shiny Vanguard trans- 
mitter (how heavy they are !), a very fine rig indeed, and was 
the centre of much attention all the evening. He wired the kit 
himself ; it worked fine and was not difficult to do. 

One or two pieces of gear and some valves (including two 
829B's) changed hands on the swop table. The 829B's vanished 
before the dinner was served, G3HAE, Les, knew about that 
he was looking for them all the evening, but they had gone for good! 

G3INP, Bill, who has been very ill, was back with us again. 
fit and well, but G2CKN, Reg, is still in hospital but much 
improved. 

We have a meeting on February 20th. We hope to 
arrange a stereo demonstration if we can. All these at our club 
H.Q., Settlement House, Newport Road, Middlesbrough. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec.: L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

AT the December meeting members warmly applauded the 
generous gift of a new Model 40 Avometer from the company 

to help the society in its hospital work. The sum of £5 4s. was 
raised by a junk sale and members were told of the Ham Hop 
Club activities. A brief demonstration of tape recording was 
given by Mr. R. D. Knappe, who lectured on technical aspects 
of this activity at the January meeting. ' 

WEST LANCS RADIO SOCIETY 
Hon. Sec. : A. Crighton, 77, Myers goad West, Great Crosby, 

Lanes. 

CLUB now well-established in new headquarters at " Colonsy," 
Crosby Road South, Waterloo, Liverpool, 22. Weekly 

meetings : Tuesday, 8.30 p.m. Theory and Morse classes. Alter- 
nate weeks. Programme : February 10th. Discussion T.V.I. 
February 17th : " Practical Alignment " G3F2G. February 24th 
Morse Procedure, G3GST. New members and visitors always 
welcome. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW. 

AT the monthly meeting of the Halifax and District Amateur 
Radio Society on January 6th, held at the Sportsman Inn, 

Ogden, a very useful lecture was given to a good attendant 
of members by Mr. Duncan Enoch, G3KLZ, whose subject was 
Fault Finding Made Easy. The meeting was presided over by 
Mr. A. Robinson, G3MDW. 

The future programme of the club is February, DX Expeditions 
by Mr. M. Whittaker, G3IGW. 

March Hi -Fi Reproduction by Mr. Falkus of Fane Acoustics Ltd. 
April. Quiz on Licence Conditions. 
May. Junk Sale. - 

June, Recorded Lecture on Aerials. 

THE BRITISH AMATEUR TELEVISION CLUB 
Change of Address 

The new address of the Hon. Sec.: D. S. Reid, M.A , is :- 
149, Ongar Road, Brentwood, Essex. 

BRIGHTON & DISTRICT RADIO CLUB 
Hon. Sec.: E. Roberts. 9, Clifton Hill, Brighton, 1. 

CLUB meetings are now held on Wednesdays, at 8 p.m. at 
the " Eagle Inn," Gloucester Road, Brighton, I, and future 

events include : 

February 11th. -" Automatic Telephone Exchange Systems," 
by E. Roberts. 

February 18th. - National Field Day Discussion. 
February 25th. -" DX Operating," by C. T. Fairchild (G3YY). 
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HOME RADIO OF miromm 
s : 

PANDA, ARMSTRONG, DULCI, DENCO, 
JACKSON BROS., WB STENTORIAN, 

' REPANCO, TELETRON, GOODMANS, 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 OSMOR, WHARFEDALE, GRAYSHAW, 

Shop Hours : 9 a.m.-6 30 p.m. Wednesday 9 a.m. -1 p.m. BULGIN, etc. 
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SOLDERING IRONS 

Brava new Rcmploy instrument soldering 
irons. Ideal for all radio work. 3 /I6in. 
detachable bit, neon indicator lamp in 
handle which is specially shaped to prevent 
accidental burns to bench. Limited quantity 
only at SPECIAL PRICE 18/6 (22C -240 
volts), 

MICROPHONES 
Brand new boxed 
ACOS 33 -2 hand 
or desk bowl 
microphones 
with switch. High 
quality omni- 
directional crys- 
tal type suitable 

for all tape recorders. amplifiers, etc. Flat 
response 3C -7,C00 cycles. Usual price 50/ -. 
Our Special Price 35'- 

plus 9d. postage. 

THE CHOICE OF THE CONNOISSEUR" 

BAKERS 
(Selhurst) 

LOUDSPEAKERS 
Fully damp and rust proof and com- 
pletely tropicalised. Rigid die -cast 

chassis and massive high flux 
magnets. The first and foremost 
name in high quality moving coil 
loudspeakers. 

12in. Stalwart with foam suspension . 46.15.0. 
plus 3/6 post. 

12in. De Luxe with foam suspension , £8.I2.6. 
plus 3/6 post. 

Details of full range and specifications sent on request. 

CABINETS 

HEADPHONES 
The best headphone offer 
ever made. Don't miss 
this bargain, cannot be 
repeated once stocks 
sold. Brand new light- 
weight high resistance 
phones in makers' boxes. 
4,000 ohms resistance. 
Usual price 45/ -, OUR 
SPECIAL PRICE 

Add If- post. IS/- 

MULLARD " FIVE -TEN " AMPLIFIER 
Still the moat outstanding 
and popular Hi -Fi 
amplifier kit Available 
with controls on main 
amplifier as shown or 
with separate pre- 
amplifier. The perfect 
basis for a home Hi -Fi 
system whether monaural 
or stereo. Full con- 
structional data in "High 
Quality Sound Repro- 
duction." Book price 
3/6 plus 9d. post. 

We also . stock parts for 
the Mullard ' 3 -3 ' and 
the Type ' C ' tape 
amplifiers. 

A full range of beautifully finished 
cabinets for speakers, amplifiers, 
record units, tuners, etc. Prices 
from E5.10.0. Send 3d. stamp for 
fully illustrated leaflets including 
the new " Prelude " contemporary 
models. These cabinets are packed 
flat in cartons and can be quickly 
and easily assembled with only a 

screw- driver. Despatch by return. 
Carriage charge 5/ -. (U.K. only.) 

COSSOR AMPLIFIER & F.M. RECEIVER KITS 

m°!'T.._ 

06c 

These two kits set a new 
standard in high quality 
presentation. Every item 
is supplied down to the 
last nut and bolt and 
very precise and fully 
illustrated building 
instructions are included. 
Printed circuits. Model 
562K. 3 watt high quality 
amplifier complete with 
speaker and tweeter. 
PRICE, 49.15.0. 
Model 701K. Com- 
plete F.M, /VHF receiver 
with output stage and 
loudspeaker. PRICE, 
415.15.0. 

SPECIAL OFFERS 
1,200 ft. PVC recording cape on plastic spool, 20/ -. 
Acos crystal microphone inserts, 5/ -. TCC 16 mfd. 350 v. 
small tubulars, 1/6 B9G ceramic valveholders (EF50), 
per dozen, 2/6. 4 -gang 350 pf. tuning condensers, 5 / -- 
Special AM /FM gang condenser with gear drive, 11/6. 
TCC .1 mfd. 500 v, type 543, per dozen, 7/6. Colvern 5K 
slider resistors CLR801, I / -. 6-way bakelite connecting 
blocks, I / -. Please add a little for postage and packing. 

TELETRON "TRANSIDYNE" 
6 transistor pocket pertable with printed circuit 

Build this wonderful little 
pocket net for your holi- 
days. Really easy to build 
with fully punched printed 
circuit and all components 
carded and labelled. Excel- 
lent results on Medium 
and Long Wave. Works 
from two No. 8 batteries. 
Genuine Pye "Gold -top " 
transistors supplied in kit. 
Full constructional data and 
412.19.6. 

e. 

price list 9d. Complete I 

MULLARD '3 -3 AMPLIFIER/ 
Complete ready built amplifier with 
separate Bass, Treble and Volume 
controls. Really amazing quality 
and performance. Ideal for gramo- 
phone, radio, microphone or guitar 
input. PRICE ONLY £8.8.0 Post 
and packing 2/6. 

A further delivery of the latest 
lightweight pick -ups with Hi -G 
crystal cartridge and sapphire 
stylus. Turn-over for 78 and 
L.P. records. PRICE ONLY 
35/ -. plus 9d. post. 

JASON FM TUNER 
Enjoy crystal clear Hi -Fi reception with the 
ever -popular JASON FM tuner kit. All parts 
are standard and available from stock. Full 
constructional data, point to point wiring 
diagrams and price list in RR2, price 2/6, post 
paid. Complete kit, £7.7.6. We also stock 
all the parts for the " Mercury " switched 
FM tuner list on request with S.A.E. 
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WIRELESS SET No. 19 STATION 

* Undoubtedly the finest Transmitter/ 
Receiver Installation available at such a low 
price. The installation as supplied comprises 
a complete Trans /Receiver covering 2 to 

8 Mc /s. (150 to 37.5 metres) in 2 band; and 

US o; 15 valves. 12 and 24 volts rotary power 
pack feeding L.T., H.T. and E.H.T. voltage 

requirements. Aerial variometer. Control 
boxes. Moving coil headphones andmicrophone 
Morse key assembly. 12ft. whip aerial and base, 

connecting leads and mounting platform. 

e 
COMPLETE installation as illus- 
trated, with full circuit and 
instruction book offered at 

ONLY 

Carr. 20/ -. 

For other bargains see our 
advt. inside front cover. 
Illus. cat. 1/3 Post Free. 

RELDA RADIO LTD. All post orders to : Dept. " 

í ü 
* THE TRANSMITTER incorporate : 

receiver oscillator, heterodyne oscillator a d 
mixer, buffer, power amplifier, modulator 
and A.F. oscillator, grid bias, automatic 
drive control. * THE RECEIVER is a superheterodyne 
type incorporating : signal frequency, 
oscillator frequency changer, I.F. amplifier, 
detector AVC audio amplifier, heterodyne 
oscillators (BFO). * THE WIRELESS SET No. 19 incorporates 
a V.H.F. Transmitter /Receiver covering 230 
to 243 Mc/s. and an intercom. system. 
Tuning meter giving aerial and all voltage 
readings. 

P," 32A, COPTIC ST., LONDON, W.C.1 
Also at 87, TOTTENHAM CT. RD., W.I. Tel.: MUSeum 9607. 

FIRST -CLASS 

RADIO COURSES 
GET A CERTIFICATE! 

QUALIFY AT HOME -1N SPARE 
TIME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
essonal qualification. Prepare for 
YOUR share in the post -war boom 
in Radió. Let us show you how! 

r- FREE GUIDE - --t 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success- compelling qualifications as 
A.M.Brit.I.R.E., City and Guilda 

- Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invetcable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1883 -OVER 

Lam.-- 150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

e.ONDON, E.C.I. 

SERVICING 
TRANSISTOR 

RADIOS 
1 23/ -. By L. D'Airo Postage I;- 

'A GUIDE TO AMATEUR RADIO. 
An R.S.G.B. Pub. 3/6. Postage 6d 

P. WORLD RADIO HANDBOOK 
'FOR LISTENERS. 1959 ed. 14/6. 

Postage I / -. 

HOW TO GET THE BEST OUT 
. OF YOUR TAPE RECORDER. 

By P. J. Guy. 8/6. Postage 6d. 

AUDIO MEASUREMENTS. By 
N. H. Crowhurst. 23/ , Postage 1 / -. 

AN ELECTRONIC ORGAN FOR 
THE HOME CONSTRUCTOR. 
By A. Douglas. 15/ -, Postage 9d. 

00 

LOUDSPEAKERS. By G. A. Briggs. 
19/6. Postage 1/3. 

OP RADIO VALVE DATA. 6th ed. 
"WW." 5 / , Postage 9c' 

THE MODERN BOOK CO. 
op BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2. 
Complete catalogue 6d. 

Phone : PADdington 4185. 
Open 6 days 9 -6 p.m. 

SAVE l/- 
IN EVERY £1. 

NEW 5 POINT PLAN TO 
SAFE MONEY 

On receipt of 1:8 you will receive : 

* OUR NEW 60 -PAGE CATALOGUE 
with over 240 Illustrations. * Full Details of our AMAZING 
CREDIT COUPON SCHEME saving 1 i every pound. * Details of our BARGAIN OFFERS 
not advertised elsewhere. * New STREAMLINED return of post service. 

* REGULAR lists of the LATEST 
COMPONENTS. etc. 

Genuine British Transistors 
EDISWAN A-B 104 10/. 
WHITE SPOT 12/6 
RED SPOT 7/6 
GREEN /YELLOW 7/6 
RED /YELLOW 15/- 
CRYSTAL DIODES 1 /- 
Also all Mallard R Mazda Types. 
3 TRANSISTOR CIRCUIT lld. KIT 73'6. 
DENCO it TRANSISTOR CIRCUIT 80. 
FULL KIT £11 3 8 (or £8 10 - less Tran- 
sistors) THIS IS OUR BEST YET. 
Resistors : All Values 10 °,, I watt, ßd. 
ELECTROLYTICS -G L'ARA \TEED 
16 mfd. 450 v. 150 mA. 11- x 1'. 2'4 each. 
8 -3 mfd. 450 v. 100 mA. 11' a 1'. 2'9. 
8-16 mfd. 450 v. 100 mA. le' x 1', 29. 
50 mfd. 50 v., 118. 25 mfd. 25 v.. 1.8. 
ALL PRICES ARE POST PAID. 
TERMS : C.W.O. or C.O.D. (over L2). 

D-1KFIELD RADIO 
' The Transistor People," 

44 OAKFIELD ROAD, STOCKPORT 
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LATEST DEVELOPMENTS 

IN RECEIVERS AND 
COMPONENTS 

SIMET SILICON RECTI- 
FIERS 

FOLLOWING the licensing 
agreement between The 

Plessey Company Limited and 
General Instruments Corpora- 
tion, Plessey of Vicarage Lane, 
Ilford, Essex. announce the' 
first series of a new range of 
Simet silicon rectifiers. To be 
known as the " G " series, they 
are hermetically sealed, medium power rectifiers, 
designed to operate in ambient temperatures 
between -55 °C and + 150 °C, and are suitable 

Sunuv dür,ur rectifiers" G " series. 

:for a. wide range of applications including mag- 
netic amplifiers and D.C. blocking. The series 
covers the range 100 -1,000 peak inverse volts, 
400 -750 mA (25 C rating) and up to 250 mA at 
150'C. Long life and stable operation a 
temperatures up to 150 °C is claimed. 

TRANSISTOR RANGE FOR THE HOME 
CONSTRUCTOR 

INCREASED demand from home constructors 
and experimenters for economically priced 

quality transistors is met by the Ediswan -Mazda 
XA103 (list price 15s.)-and XA104 (list price 18s.) 

' transistors. now made available through dealers. 
To complete the range the Ediswan -Mazda 

.X8102 and. XB104 are now available at the much 
reduced list price of 10s. XAI03 is an I.F. ampli- 
tier with minimum common base cut -off frequency 
of 2 Me /s. Maximum peak or mean collector - 
to- emitter voltage is 12 v.. and minimum small 

. signal current gain is 15. XA104 is a general 

purpose R.F. transistor, frequency changer and ¡or 
oscillator for long and medium wavebands with 
minimum common base cut -off frequency of 
4 Mc¡s. Maximum peak or mean collector -to- 
emitter voltage is 12 v., and minimum small 
signal current gain is 18. XBIO2 and XBIO4 are 
general purpose audio transistors with a maximum 
peak or mean collector -to- emitter voltage of 16 v. 
The range of small signal current gain is 18.47. 
The maximum collector dissipation of XB102 at 
25 "C is 150 mW, at 45 °C is 90 mW; of XBIO4 
at 25 °C is 120 mW, at 45 °C is 60 mW. 

TRANSISTOR ANALYSER 
A PORTABLE, compact, battery operated tran- 

sistor tester suitable for testing small and 
medium n -p -n or p -n -p transistors either in situ 
or removed from associated apparatus is made 
by Avo Ltd.. 92!96, Vauxhall Bridge Road, 
S.W.I. The instrument is suitable for taking 
Ib /Ic characteristics with a choice of Vc with 
the transistor in the grounded emitter configura- 
tion. cc' can be measured at any predetermined 

The A ro Iran, tor analyser. 
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point on the- Ib /Ic characteristic and lco' . is 
directly indicated in µA. 

Provision -has been made for the measurement 
of transistor noise by comparing peak noise over 
the approximate range 100 c /s -10 kc /s. with an 
equivalent input signal calibrated in mµA from 
the internal 1.000 c/s oscillator. The instrument 
can also be used as a multi -range test meter for 
servicing transistorised apparatus. 

FERRITE ISOLATORS 
MARCONI'S WIRELESS TELEGRAPH 

COMPANY are manufacturing a range 
of ferrite isolators as components for use 
in the main microwave communication fre- 
quency bands. As British made components 
for these frequency bands are not readily 
obtainable through the normal trade channels in 
this country it has been decided to make them 
available to the electronics industry. At present 
orders can be accepted for the following range: 

Series RD 103 for the 4,000 Mc /s band. 
Series RD 105 for the X -band. 
Series RD 106 for the 2,000 Mc /s band. 
Research is continuing. to develop other special- 

ised components difficult to obtain. 
Ferrite isolators are " one way streets " in 

microwave transmission lires, permitting propa- 
gation of energy in one direction, and absorbing 
energy reflected at any mismatch travelling in the 
opposite direction. The isolators in the Marconi 
series employ resonance absorption of spinning 

WIRELESS March, 1959 

performance of microwave links can be greatly 
improved to carry a substantially increi d 
number of channels or colour television chap Is 

The components are manufactured to ne 
limits. For example, the tolerance of the stàrad- 
ing wave ratio is 1.05 to 1.02 or better. iris 
ensures that the equipment in which the cóm- 
ponents will be used will conform to C.0 I.R. 
recommendations. 

THE TRESCOSCOPE 
THIS is a general purpose, high performance 
1 oscilloscope designed around a first -grade 

Sin. cathode ray tube type 3AFP1. It is suitable 
for use by radio and television service engineers, 
amateur experimenters, and has many applica- 
tions in industry. 

Ferrite isolators of the RD106 series, 
for use in the 2,000 Mc, /s band. 

electrons which precess in a static magnetic field. 
Two notable features of the isolators are the very 
good wide -band match effected with adjoining 
transmission lines and their ability to operate in 
a wide temperature range without significant 
deterioration in performance. 

The field of application of these components 
extends from microwave test benches to micro- 
wave multichannel and colour television links. 
They are particularly valuable in test equipment 
to isolate reflecting loads from sensitive oscilla- 
tors, the frequency of which would be affected by 
such reflections. By using these new isolators the 

The Treseoscopz. 

It is housed in a well- proportioned cabinet 
which is fitted with a carrying handle and feet, 
and is attractively' finished in a- scratch resisting 
grey hammer cellulose. The tube face is pro- 
tected by a transparent perspex graticule ruled 
horizontally and vertically to provide a conven- 
ient reference for the measurement of trace 
amplitude. All input terminals are keyed into 
the front panel to prevent over- turning and subse- 
quent loosening. They are fitted with captive 
insulated heads which 'cannot be - removed and 
lost. The cabinet and all'metalwork is of steel, 
the main chassis and C.R.T. bulkhead being suit- 
ably treated to prevent corrosion and rust. 

The instrument utilises BVA valves, and it is 
manufactured by The Range Electronics Co., 
Cormorant Works, Lett Road, E.15. 

A 12v. VALVE- TRANSISTOR CAR RADIO 
REGARDING the above article which appeared 

in the January issue, will readers please 
note that the continuation line- was inadvertently 
inserted. The article was concluded in. that .issue. 
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EXAMINE ITAT HOME 

FREE. 
FOR 

7DÁ$ 
ER 

2300 
OV 

POPULAR 
MODELS 

7 VOLUMES 

4,250 
CIRCUIT, COMPONENT 

AND CHASSIS DIAGRAMS 

4,150 PAGES 
Every purchaser receives 

2 YEARS' FREE POSTAL 
ADVISORY SERVICE 

AND VOLUME OF NEW 
MODELS EVERY YEAR 

at concessionary price, to keep 
you up to date. 

lá á 

-., 910 

sor 

THE BIGGEST MONEY MAKER EVER ! 

NEWNES 

Radio & Television 
Servicing 

NEW 1959 EDITION 
This year Newnes RADIO & TELEVISION SERVICING is 

bigger and has more valuable features than ever. Send To -day 
Here, ready for the Radio and Television service man are over 

4,250 circuit, component and layout diagrams -TV receivers and 
converters from single station to latest 13- channel printed circuit 
models, including transportables and combined TV/FM sets. Also 
Radios including Transistor and VHF /FM models, Radiograms, 
Portables, Transistor Personals, Tape Recorders, Car Radios, Record 
Reproducers (including Stereo). And in addition -Large Quick - 
reference Fold -out Charts -TV Trouble Tracing ; Servicing VHF /FM 
and AM; FM receivers ; Servicing Printed Circuit Equipment 
Servicing Transistorised Equipment. Also data on Colour Codes, 
Nalse and Picture 'haw:. etc. 

SERVICING DATA FOR 
ALL THESE MAKES- 

Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, 
Beethoven, Berec, Brayhead, Bush, Champion, Collaro, Cossor, 
Cyldon, Decca, Defiant, E.A.R., Eddystone, Ekco, E.M.I., English 
Electric, Ever Ready, Ferguson, Ferranti, G.E.C., Grundig, 
H.M.V., Invicta, K -B, McCarthy, McMichael, Marconiphone, 
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto 
Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye Telecom- 
munications, Radiomobile, Rainbow, Raymond, Regentone, 
R.G.D., Roberts' Radio, Sobel!, Spencer -West, Stella, Strad, 
Ultra, Valradio, Vidor, Walter, Webcor, White- Ibbotson. 

POST COUPON NOW 4 

George Newnes, Ltd., 15 -17 Long Acre, London. W.C.99. 
Send the RADIO AND T.V.'SERVICING without obligation to purchase. I 
will return it in 8 days or send I01- deposit 8 days after delivery; then fifteen monthly 
subscriptions of 15, paying £11 15s. Od. in all. Cash price in 8 days is £11 Ss. Od. 

Name 

Address 

Occupation 

Your Signature 
(Or your parent signs if you arc under 21) RVI7 

Tick('wbere applicable 

Ho,aseOWNER 

Householder 

Living with Parents 

Lodging Address 

_r 
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They All choose the 

Jlreiiell MARK 5 THE PROFESSIONAL 

RECORDIST 

With its outstanding features, its versatility in opera- 
tion and application, what more can be said -there's no 
finer value for the money ! 

* Four recording speeds. 
I:, 37, 7!. and 15, giving an exceptionally wide frequency range. * Permits use of 81in. reels. 
(2,400ft. of L.P. tape at I i.p.s., plays over B hours.) * Three independent motors (B.T.H.). * Special foolproof interlocking controls. Instant stop without 

spillage . Pause control . Digital rev. counter . High quality amplifier 
Recording level indicator . Monitoring facilities . Azimuth head adiust- 
ment . Provision for extra sound heads. Fast re -wind (1,200ft. in 45 
secs.) . Coloured signal lights. 

/ //Yr//P/( PERFORMANCE 
IS TRUE -TO-LIFE PERFORMANCE 

64 GNS, 
incl. 1,200ft. of tape 

Because the Mark 5 is of unit construction the following can be sup- 
plied os separate items for incorporation in your own equipment. 
Tape Deck with provision for extra heads 28 gns. 
Tape Pre -amplifier Type T.P.2 ... ... 17 gns. 
Power Unit T.U.2 ... ... ... ... £4.18.0 
Stereo Rec!Playback (including mounting rack) E93.16.0 

B R E N E L L ENGINEERING C O. LTD., la, Doughty Street, London, W.C.I. Tel. CHA 5809 & HOL 7353 

GD13. 

LOUDSPEAKERS 
5th EDITION 
OCTOBER,1958 

by G. A. BRIGGS 
assisted by 
R. E. Cooke, B.Sc., (Eng.) 

PRICE 19/6 (20/9, °) 
Chicago eaker.s 

.str 

Letter from 
5th Edmond it do'rli altd reatl 

1 
found the 5th 

not P I receive,. 
interesting 

the day I and the one 
it cover to cover chat/ the 
especially 

lyour 
ematetrial ,is treali interesting a book Sting 

early 
of 

le the appealing, and aPP 
does not 

style is clear rending If. 
short. hand, one 

is -in the other 
containgaitl and 

all the information boo 
I refer to your tret1fl' 

t 

find that contain a clearer found in 

I they often con 
than can 

°$atnousticat 
prohlen ' }errs. 

the 
acoustical reference 190 R.F.F. 

the Stolid 17th November 

Tel Wharfedale 
Idle 1235 6 

Grams : 

' Whart del' 
Idle, Bradford 

WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 

G2AK : This Month's Bargains 
SPECIAL OFFER 

12 v. Miniature Rotary Convertors. Only 41.in. x 2)in. 
Output 360 v. 30 mA. or 310 v. 70 mA. NEW LOW 
PRICE 12/6 ea. or 22/6 pr., p. & p. 1/6. 

VOLTMETERS. Dual range 0 -5 v. and 0.100 v. voltmeters, 
M.C. 1,000 !' /v. Ranges easily extended. With test prods 
and leads. Complete in solid leather carrying case, 61in. x 
Sin, x 2lin. A gift at 25/- post free. 

B.S.R. MONARCH UA8 RECORD CHANGERS. New 
mfr.'s stock. Manual and Auto. Full Hi -Fi cartridge. List 
E9 15.0. OUR PRICE £7.15.0, carriage paid 

HEADPHONES. H.R. Type 4,000 ohms, very sensitive. 
Only 12/6 pr. Post 1/6. C.L.R. type (low res.), 8/6. Post I ,6, 

SHADED POLE MOTORS for Tape decks or gram. units, 
3 -hole fixing, Twin Coil closed field type ; 200/240 v. 50 ç's, 
15 /- ea. or 2716 for 2, p. & p. 21- 

ACOS MIC 33/2. New in maker's cartons. List 55 /, OUR 
PRICE 35/-. P. & P. 1/6. 

AERIAL WIRE. Copper, 7.25 stranded ; I40ft., I0;'- 
70fc.. 5 /- Hard Drawn 14g.: 140ft.. I7/ -: 70ft., 8/6. P. & P. 2,-. 

RIBBED GLASS Sin. AERIAL INSULATORS. 1/6 ea., 
or 6 for 7/6. P. & P. 1/6. 

CONDENSERS. 8 /tF 600 v. Trop. 750 v normal con- 
densers. NEW, ex W.D. stocks, 5/6. P. & P. 1/6., 

ABSORPTION WAVEMETERS, 3 to 35 Mc /s in 3 switched 
bands. Complete with indicator bulb. 17/6 post free. 

Send for our NEW 56 -page 
ILLUSTRATED CATALOGUE 

P.O. or stamps, I /6. 

CHAS. H. YOUNG LTD. 
Dept. ' P,' 110, Dale End, Birmingham, 4. (CEN 16351 

No C.O.D. on orders under El. 
Please Print Your Name and Address 
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ña7/em'e//(8 &t't8fl5 
OUR CRITIC, MAURICE REEVE, REVIEWS SOME 

RECENT PROGRAMMES 

THOMAS DEKKER'S The Shoemaker's 
Holiday -the first in a series of British 
Drama 1600 -1642 -gave a delightful picture 

of bygone days when smells and plagues were 
rife .and street criers part of the daily scene. The 
denizens of Holborn and Fleet Street 'could well 
nigh shake hands across the road from their top 
windows whilst those who chafed under such 
restrictions might quit on the Mayflower, shortly 
to set sail. Sir Donald Wolfit headed a long 
cast of citizens and scallywags and the play 
moved with speed and gusto. 

If not wholly changed, another scene which 
has at least been radically altered is that which 
forms the setting for Dame Ethel Smyth's charm- 
ing and nostalgic opera, The Boatswain's Mate. Set 
to a story by W. W. Jacobs. it was given a repeat 
broadcast. The piece is set outside and in The 
Beehive, a country inn, at the opening of this 
century. Stanford Robinson and the Northern 
Orchestra and singers, with Alexander Young, 
Dennis Bowen, Margaret Ritchie, Mildred Watson 
and Scott Joynt, gave a spirited and sparkling 
performance- adjectival similes appropriate to The 
Beehive ! 

The BBC have often been very kind to a com- 
poser, a work or a performer, without which 
patronage a thin time might have ensued. For 
some time now the lucky one has been the 
Scandinavian composer, Carl' Nielsen, and very 
lucky he is. His symphonies bear the not unsuit- 
able titles of the " indisguishable," etc. I prefer 
to know them as " the indigestible," " the incom- 
prehensible " or " the incredible." May Mr. 
Nielsen's period of favour soon be over ! 

Now we come to the main work in the pro- 
gramme ! This is a favourite remark of concert 
programme announcers. How embarrassing it 
must, be for modern composers with a work of 
some magnitude that happens to lie beside one of 
the hoary old classics ! 

Plays 
The Importance of Being Earnest is one of a 

small band of works which age cannot wither 
nor custom stale its infinite variety. Rising above 
either " whodunit " sensation or sticky, cloying 
passion, it enables us to lean back and relish its 
pearls of wit and its masterly craftsmanship. 
' World Theatre " did it very well indeed, with 
Robert Eddison as John Worthing, Peter Cook 
as Algernon, Joan Matheson as Lady Bracknell, 
Beryl Calder as Cecily. Monica Grey as 
Gwendoline and James Thomason as Canon 
Chasuble in the principal parts. Produced by 
Martyn C. Webster, it rolled along to everyone's 
delight and joy. 

71 

Good Entertainment 
A new paper story is always good entertain- 

ment. The rushing hither and thither, the great 
machines at work and the frantic grabs for 
scoops, have a fascination all their own. It 
only wants a beautiful secretary- blonde, maybe, 
but not dumb -and the picture is complete. The 
Fielding Story was a very good one. Edward 
Chapman as the paper owner, showed, with 
terrifying realism, how far some papers will go 
to get a sensational front page. Whilst James 
McKechnie. as his editor, fought for a greater 
degree of decency and respect for a woman's 
rights. 

Mendelssohn 
Little is known of Mendelssohn's Midsummer 

Night's Dream music -that marvellous outpouring 
of a lad of seventeen, resumed and completed 
fifteen years later as though no break had occurred 
-than what is heard in the concert hall namely 
the overture and the scherzo. Not even the 
peerless Wedding March is heard outside a church. 
So the BBC Northern Orchestra, in the Music to 
Remember series, under Stanford Robinson, and 
with the Northern singers, did a service in giving 
the whole of this wonderful music. Robert Irwin 
linked the numbers with a helpful and well com- 
posed narrative. The Dream without Mendelssohn 
is surely like Dickens without Phiz or lamb 
without mint sauce: not quite complete ! 

Speaking personally, I would like to see a 
second series of The Verdict of the Court started. 
I thought that those now concluded were both 
excellent entertainment and important instruction 
in the mind and working of the course of justice. 
They gave us the " whodunit " of real life, which 
must always be superior to the manufactured 
article. Congratulations to scriptwriter Jenifer 
Wayne. narrator James McKechnie, producer Joe 
Burroughs and the cast. 

Noah, by the French playwright André Obey, 
featured Sir Ralph Richardson. Needless to say, 
it was the story of the flood in modern language. 
I was surprised to read in the Radio Times that 
Sir Ralph wanted particularly to play the part. 
Not that the piece was without interest or not 
worth doing, far from it. But to me Sir Ralph 
was lost in it: wasted. The sounds of hammering 
at the commencement, when the ark is under 
construction, sounded more like a child knocking 
up a toy with some odd pieces of wood. Percy 
Edwards must have had a grand time imitating 
all the birds. and animals in creation. 
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The Editor does not necessarily agree with opinions expressed by his correspondents. 

Live Chassis Circuits 
SIR. -Very frequently on looking through 

articles on live- chassis circuits one sees the 
warning to connect the chassis itself to the neutral 
side of the mains to minimise the risk of shock 
to the operator or experimenter. However, it 
seems to me that one very important point is 
never mentioned itt these same articles -namely. 
that the pin on a m ains socket labelled N is only 
too often carrying 240 volts! Having had this 
brought .to : my notice the hard way. I checked 
several installations and found a very high per- 
centage wrongly wired. 
And this applied even to 
a large scientific depart- 
ment installed, at least 
in theory, by competent 
electricians. 

Could I take this 
chance, therefore, to 
warn especially the 
younger experimenter 
that it is not safe to 
assume that the neutral pin on his house circuit 
is not carrying high voltages. Obviously, 
the experienced Ham has checked all his wiring. 
but he is also the very man who has the know- 
ledge not to take chances with the mains. The 
beginner can easily check his wall socket by 
using a neon screwdriver, a tool that is a good 
investment for the few shillings it costs. -W. 
SINCLAIR (Edinburgh). 

in. is derived from long -wave programmes and 
particularly from France I (Inter.) with its excel- 
lent fare. 

Long may our radio manufacturers continue to 
supply us with sets incorporating long waves. - 
Miss M. 'MARSHALL (London, N.W.3). 

" Beginner's Constructional Course" 
51R, -In answer to Mr. M. J. Redmati's letter ) (December. 1958), I also made the three -valve 

receiver described in the " Beginner's Construc- 
tional Course." I am 14f years old and had 

success with each stage i built. 
I am looking forward 

to the multi -range meter 
to be described, as men- 
tioned in October 
PRACTICAL WIRELESS. 

I have been having 
PRACTICAL WIRELESS 
for a year now and 
find it most informa- 

STEVENSON (Birmingham). 

Stereo Reproduction 

SIR. 
-I have recently written two letters for the 

Open to Discussion columns and am told 
there are three of all good things, so may I crave 
space to reply to G. R. (S.W.3), January issue. 

First. let me advise him to read, or re -read. 
the article by A. M. St. Clair in the July number 
of PRACTICAL WIRELESS and also your editorial 
in that number. I, too, fancy this subject is 
somewhat exaggerated. In modern jargon, there is 
the matter of " creating markets " as, for instance, 
persuading girls to daub their mouths with a 
mass of fat and colour. Stereophonic sound will 
depend a very great deal on the size, shape and 
acoustics of your room while the listener must 
sit at the apex of an equilateral triangle. 

I had a long experience in the research depart- 
ment of one of the largest radio manufacturers 
and between the two wars we investigated many 
things, including stereophonic sound, for the 
subject is by no means new. It takes all sorts to 
make a world and this is how I see it after a life 
experience in the reproduction of sound. 

Let us suppose we have an orchestra on a 
platform twenty feet wide, the listener sits at the 
apex of his triangle, twenty feet in front. His 
right ear will hear first the instruments on the 
extreme right and gradually on, across to the 
left -hand side, the volume becoming very slightly 
less as he proceeds to the left, but the journey 

(Continued on page 75) 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
commercial or surplus equipment. We cannot supply 
alternative details for receivers described is these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page iii of cover. 

Electronic Organ 
SIR, -I feel sure that the last item in Mr. R. H. 

Cowtan's letter in PRACTICAL. WIRELESS, 
December issue, must have made many organ fans 
think. No doubt all of us at some time have 
had microphones in our American organs or 
harmoniums. Many. too, will have meddled with 
the electronic organ keyboard, advanced in design 
or otherwise, but the words " So latef I made 
every reed one plate of a condenser microphone, 
etc., etc.." must be of especial interest to many 
of us. Mr. Cowtan has wet our lips. I wonder 
if he or your organ enthusiasts would give us an 
article on this application. -O. PENNOCK 
(Hartlepool). 

Long -wave Reception 

C IR; I have been following the correspondence 
on long -wave reception in PRACTICAL WIRELESS 

with great interest. May I, a mere woman reader, 
add a word too? 

Much of the enjoyment I obtain from listening- 

tive.-J. 
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TAPE REC®R®ER 

The 

04004 
way 

Take I Truvox Mk. Ill or Mk. IV Tape 
Deck (available from 23 gns.), and 

I Truvox Type " K " Amplifier (avail- 
able from 19 gns.), add I loudspeaker and 

cabinet and you not only have the thrill 
of owning a tape recorder that is well up 

to semi -professional standards, but the 
added satisfaction of having built it to suit, 
exactly, your own requirements. 

You can build your own amplifier from the 

circuitry supplied FREE with each Tape Deck. 

TRUVOX Tape 
Deck Mk. W. 

T R U V O X 
T Y P E "K" 
Amplifier accur- 
ately matched so 
Truvox Tape Decks. 

GO STEREO WITH TRUVOX 
Trove', Tape Decks can be supplied fitted with a 
stereophonic head at an extra charge. Add a 

second loudspeaker and amplifier and you'll have 
aA the thrill of stereephony in your own home. 

TP.UVOX TAPE RECORDER COM- 
PONENTS ARE AVAILABLE AT YOUR 
LOCAL STOCKISTS -SEND FOR FULL 
TECHNICAL DETAILS. 

TRUVOX LIMITED 
NEASDEN LANE, LONDON, 
N.W.IO. Telephone: Gladstone 6455. 

T R U V O X 
Radio Jack for 
direct radio recep- 
tion and programme 
rece rding 

T R U V O X 
Stereophonic 
Head for replay of 
pre -recorded stereo- 
phonic topes. 
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M zì -o C O 1 L PACKS. 
REGD. 

CP.3!370pF and CP.3 /500pF. These 3- waveband Coil Packs are available 
for use with either 370pF or 500pF tuning condensers. The coverages are : 

long wave 800 -2,000 metres, medium wave 209 -550 metres, short wave 
16-50 metres. Designed for use with Jackson Bros. Full Vision Drive or 
SL.8 Spirt Wheel Drive. Retail price of each unit 32/ -, plus 12/9 P.T., total 
44/9. 

CP.3 /G. As above but with Gram. position, suitable for use with 500pF 
tuning condenser. 39; -. plus 15;7 P.T., total 54/7. 

('P.3: F. This Coil Pack is for use with a 503pF tuning condenser and covers 
the standard long, medium and short wavebands with the addition of the 
band 50 -160 metres. This covers the trawler band, aeronautical and the 
80 and 160 metre amateur bands. 49' -, plus 19 7 P.T., total 68/7. 

CP.3F /G. As CP.3'F but with Gram. position. 57; -, plus 22/9 P.T., total 7919. 

CP.4/1, and CP.4/M. These compact 4- station Coil Packs are available 
for ether 1 long wave and 3 medium wave stations (CP.4 /L) or 4 medium 
wave stations (CP.4 /M). They are fully wired and require only four connec- 
tions for use with any standard frequency changer valve. 25/ -, plus IO'- P.T., total 33 -. 

CP.414G and CP.4M /G. As CP.4 L and CP.4'M but with provision for Gram. position. 31 ; -, plus 12'5 P.T., total 4315. 

Sec Technical Bulletin DTB.9 for details of all Coil Packs -1/6 
GENERAL CATALOGUE covering technical information, on Jul! range of components, 1/3 in stamps. 

TRADING TERMS for direct po,tal order., C.W.O. plus appropriate postal charges. Please send S.A.E. with all enquiries. 

CP.4L/G & CP.4MiG 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

STOP PRESS : WFI388, Push Pull Bias and Erase Tape Deck Oscillator Coil for the New Mullard Type " C " Tape Amplifier, 
PRICE 29'6. 

NEW! 
TAYLORMETER Model 127A 

20,000 o.p.v. 
HIGH SENSITIVITY !! 

POCKET SIZE !! 
Performance equal to a 

high priced instrument 
OUTSTANDING FEATURES: 
Sensitivity zo,000 o.p.v. 
D.C. s,000 o.p.v. A.C. 
20 Ranges. 
D.C. Current 5opA, emA, 
romA, soomA, r Amp. 
Volts D.C. 0.3, 2.5, so, 25, 
too, 25o, s,000V. (25kV. by 
probe). 
Volts A.C. to, 25, son, 25o, s,000. 
3 Resistance Ranges from o -20 megohms (self - 
contained). 
40mA Meter 3 }" arc. Accuracy D.C. 3°;,, A.C. 4 %, 
Ohms 5 °,%. 

Dimensions 51" x 31" x tl ". price £ 10.0.0 Weight 14oz. 
Hire Purchase or Credit Sale Terms available. 
Write for full details : 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH, BUCKS. 

Telephone : Slough 21381 Cables : Taylins. Slough 

A NEW LEASE OF LIFE 
FOR YOUR T.V. TUBE AND 
RESTORATION OF BRIGHTNESS 

Pat. pending. 
Reg. design. 

B 12A 

\ \\Post, packing 
& ins. 6. 

NO SOLDERING NO WIRING 0`n, JUST PLUG 
IN IT'S AUTOMATIC IT'S GUARANTEED I 

Unlike valves, over 80% of T.V. tubes can be made to give 
extra useful life and service (for months and months or even 
years) with these amazing truly successful plug -in booster units. 
We can now offer these units for all makes of T.V. sets and 
tubes A.C. or A.C. /D.C. when operating off A.C. mains. 
Important. When ordering, state make and model No. of 
set and tube. 
Terms P.O. C.W.O. (C.O.D. charges 1/4 extra). Money 

refunded if returned in good condition within 7 days. 

SINCLAIR ELECTRONICS, 
Dept. PW. 

18, NEWPORT COURT, CHARING CROSS 
ROAD, W.C.2. 
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across is very quick indeed and the difference in 
volume very slight. so. vice versa. with the left 
ear. Now, we have both ears working and the 
music coming right. left and centre to both ears 
at great velocity and I will defy the average 
person to say what he is hearing. particularly. in 
the right or left ear, except the whole music. That 
is. of course, in practice not theory. 

Instead of the listener, let us have a microphone 
at the right -hand side of the platform and another 
at the left, each feeding a separate circuit to the 
two halves of a 45-45 recorder stylus and it is 
my case that the recorder is in the same position 
entirely as was the listener's ears. There may 
be the slightest emphasis on the right and left but 
at any rate the speed of the vibrating reproducing 
needle. sapphire or diamond. is so great that it 
become negligible. except only when a single 
moving object is taken first from right to left, or 
reverse, when it will be heard slightly sooner on 
one side, a technique in some films. 

And now to return to G.R. (S.W.3). 
several ways of simulating 
stereophonic sound. One way is 
to have a centre -tapped coil in 
an electro- magnetic pick -up, the 
centre is earthed and the ends go 
to the two channels of the 
amplifier, or to correct phase. 
two coils, the ends to earth and 
beginnings to the amplifier. There 
are other ways of dealing with 
crystal and m/c pick -ups. Then. 
you may split up your push -pull 
output by using a centre -tapped 
output transformer and feeding 
two speakers, and a very simple 
way is to feed radio or gram 
into a high -slope pentode which 
in turn feeds the two grids of 
two output valves each having its own output 
transformer. But let me repeat, this is simulated. 
not true stereophonic sound. but in the average 
room the average listener will never know the 
difference. 

Finally, let us forget all the foregoing, and 
for the average room let us have the best equip- 
ment we can n;anage, sit where we like and 
enjoy our single source of sound, and never let 
us confuse stereophonic with stereoscopic. -R. H. 
COWTAN (Thetford). 

Ex- Service Equipment 

SIR, -I agree wholeheartedly with H. T. R.'s 
suggestion in the January issue that data on 

ex- government apparatus should be compiled. 
You have, of course. given, lists of specific items, 
e.g., valves and resistors. but a composite list 
would be very welcome. -W. H. R. (Watford). 

Correspondents Wanted 

SIR, 
-I am interested in radio and electronics 

in general and I would be very pleased if 
I could obtain a 'pen- friend in England aged about 
15 to 18. I would prefer someone living in 
London itself or to the south of London. -D. K. 
HuuMPTON, 494. Avonside Drive, Avonside, 
Christchurch, N.E.2. New Zealand. 

there are 

Auto -changer Cut -out 

SIR, 
-With reference to Mr. R. Shatwell's 

design for the " Staar" Auto -changer cut- 
out. Mr. Shatwell is quite correct in his assumpt 
tion that a switch is fitted to some models. In 
fact a micro -switch for the changer can be 
obtained for the modest sum of 4s. 6d. from the 
Technical Trading Co., Portsmouth, who advertise 
in this journal. -J. MITCHELL (Heathfield). 

Transistor Receiver 

S IR; I have built quite a few transistor sets, 
one of my most successful ones is shown 

in the diagram below. It gives very good results, 
even though reception in this area is pretty poor. 
The transistors I used were a Brimar TS3 for a 
detector, two " red spot " transistors for the A.F. 
stages and a Mullard OC7l for the output stage. 
The volume, is amazing. -J. BOWYER -LOwE 
(Southwich, Essex). 

Circui diagram of the transistor receiver. 

BBC Stereo Sound 

SIR, 
-I have had good results from the BBC's 

stereophonic sound tests, but on the most 
recent one I used headphones (right hand phone 
receiving TV sound. left -hand phone receiving 
Network Three) and the results were even better! 

I think this was because: (1) the acoustics of 
the room can have no effect on the headphones 
and (2) the sound is brought direct to each ear. - 
G. DAVIES (Felixstowe). 

Interference from TV Receivers 

SIR. 
-Now that every " Idiots' Delight " tele- 

vision set which is installed completely 
spoils radio reception in its vicinity, and with 
the G.P.O. receiving £4 licence fee for a tele- 
vision as against £1 a year for a radio, it is my 
personal opinion that everything is being done to 
force radio listeners to turn to television. 

It is the duty of the G.P.O. to check interfer- 
ence with reception. but what happens when a 
television set next door blots out a neighbour's 
radio? One unfriendly call from an engineer 
and then silence in 'the majority of cases. The . 
G.P.O. doesn't care; the offending neighbour (who 
may or may not have a licence at the time) 
doesn't care. I have just had my radio reception 
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completely destroyed by a piercing TV whistle 
from a set placed to back up to mine through 
the wall, but I seem to be the offender by daring 
to complain! It is the old story of the strongest 
getting their own way, with the makers of TV 
sets having bludgeoned the authorities into allow- 
ing low standards of construction, with widespread 
radio interference. -F. J. LORD (Stamford). 

., Arrangements" 
SIR, -As a consistent reader of " On Your 

Wavelength " for many years, I find 
Thermion's pages again and again re -echo my 
own sentiments. 

In some previous issues Of PRACTICAL WIRELESS 
he has dealt with the question of " arrangements," 
and at first I agreed with him 100 per cent. Com- 
posers tunes are distorted, almost out of all 
recognition. Most of the music so tampered with 
has been with us some time, and we look forward 
to hearing it from time to time like an old and 
trusted friend, and usually when it has been 
arranged-or tampered with, our old fricnd turns 
out to have gone berserk. -R. MANCHESTER 
(Bucks). 

Servicing Without Instruments" 
SIR.- Although Gordon Cole's article (Servicing 

Without Instruments) was in factual detail 
substantially correct. I cannot but help feeling 
uneasy. that beginners should be taught such 
methods . prior to using the more orthodox 
servicing techniques. 

A suitable test -meter can be bought for about 
thirty shillings, or the would -be experimenter can 
make one of those which are periodically 
described in your pages for much less. With such 
a meter a much more comprehensive check can 
be made upon a receiver, and I feel sure that the 
genuinely interested novice would be far better 
off by finding his way about his set with the aid 
of a meter, than by relying on the oft -doubtful 
indications of odd sparks. hums, clicks, etc. After 
all, if the experimenter is genuine, then he will 
get himself a test -meter sooner or later, and the 
sooner the better. If he is merely one of those 
" I know how to do this, its kids stuff " people, 
then I strongly recommend that his talents will be 
better employed in repainting the kitchen. 

I must correct Mr. Cole on one point though, 
experienced constructor or novice, professional 
or amateur, one must check for overheating 
before switching on a faulty receiver. -P. R. 
WILLIAMS (East Molesey). 

Comments on Letter " Servicing Without 

Instruments " 

.1 HE author states : -" I have read with 
interest the comments of P. R. Williams, 

and I should like to emphasise that my article 
" Servicing Without Instruments" was in no way 
meant to disparage the use of conventional servic- 
ing techniques. 

Indeed, I agree fully with Mr. Williams that 
the serious experimenter should make all effort 
to acquire a suitable testmeter as early as pos- 
sible in his career, but l would qualify this by 
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saying that considered attention should be given 
to this purchase, as the employment of an instru- 
ment of low sensitivity may bewilder rather than 
assist the beginner, and a meter in the price range 
intimated by Mr. Williams may well be of that 
kind. . 

However, as revealed by the correspondence 
which is directed to our query department, there 
are legions of beginners and experimenters not 
possessing an instrument of this kind and yet 
whose interest in radio is far in advance of that 
required to incite " repainting the kitchen." 

It was towards these interests that the article 
was primarily directed. Having gleaned a fair 
understanding of circuits from being a reader 
of PRACTICAL WIRELESS, a normally non -practising 
enthusiast may well be successful in the repair of 
his own receiver by following the lines given in 
the article. The enthusiast may then decide to 
construct or purchase an instrument to aid him 
in more detailed work as his practical interest 
heightens. 

Nevertheless, it is truly surprising just how 
much information on a faulty set can be obtained 
without the help of instruments if the "clicks" 
and " sparks" are interpreted with care. 

In conclusion, I would say that it is perfectly 
safe to check for slight overheating of components 
with a receiver actually switched on. This can 
save time without being dangerous. A receiver 
,possessing a serious short, giving rise to an 
excessive and rapid rise in component temperature, 
would, in any case, hardly lend itself to this test, 
as either the component would burn out almost 
immediately, thereby revealing the approximate 
location of the trouble, or the fuse, if fitted, 
would blow, indicating the definite need for check- 
ing for a short." 

Novice Licence 
SIR. -I am baffled by the repeated demands in 

" Open to Discussion " for the institution 
of a Novice Licence. Have the would -be 
" novices never heard of the Amateur Sound 
Licence issued by the P.M.G. which costs £2 
annually, and is granted after satisfying the 
authorities that one possesses elementary radio 
knowledge and can send and receive morse at 
12 words per minute ? 

I am left with one conclusion: the aspirants 
to a Novice Licence are looking for an easier 
road to their objective than that which exists at 
present. They simply cannot be bothered to 
acquire the elementary principles necessary for 
the issue of an orthodox licence. 

If some of the writers in " Open to Discussion " 
who have pleaded for a Novice Licence during 
the last six or seven years had spent as much 
time reading basic theory as they have obviously 
spent in thinking up some of the far -fetched, naive 
and impracticable -ideas as grounds for such a 
licence, then they would by now be experienced 
transmitting operators. 

I shall be pleased to assist, in any way I can, 
anyone who genuinely would like to obtain an 
Amateur Sound Licence. There are only two 
requirements: enthusiasm and average intelli- 
gence.-J. D. PEARSON, G3KOC (Barrow -on- 
Humber). 
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8 -WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITI! CRYS- 
TAL MIKE AND Bin. 

LOUDSPEAKER 
A.C. mains 1001250 v. Size 10lin. 
x 61in. x 21in. Incorporating 6 
valves. H.F. pen., 2 triodes. 2 
output pens., and rectifier. For 
use with all makes and types 
of pick -up and mike. Negative 
feed back. Two inputs, mike 
and gram.. and controls for 
same. Separate controls for 
Bass and Treble lift. For use 
with Std. or L.P. records, musi- 

cal instruments such as Guitars. etc. £4.19.6 Plus 
P. & P. 7/6. 

Or 35/- deposit Plus P.& P. 7/6. and 3 monthly payments of 251-. 

PORTABLE AMPLIFIER 
Size Olin. long. 5in. high,. 21 in. deep. Will suit any 
type of crystal pick -up. Output approx. 2 watts. 
Incorporating ECC83 double triode, Cossor 192BT 
output pentode and contact- 
Cooled rectifier. Fully isolated 
mains transformer for 230;250 
A.C. mains. Base, treble and 
volume 6 controls. 

&1 P. 3/6. 
51n. SPEAKER with O.P. 
TRANSFORMER, purchased 
with the above. 1816, plus P. 
& P. 1/6. 

AC /DC POCKET MULTI -METER KIT 
Comprising 2in. moving coil meter, 
scale calibrated in AC /DC Volts. 
ohms and milliamps. Voltage range 
AC /DC 0-50. 0- 100, 0-250. 0500, Milli - 
amps 0 -10. 0 -100. Ohms range 0- 10,000. 
Front panel, range switch. wire - 
wound pot (for ohms zero setting), 
toggle switch, resistor and rectifier. 
In grey hammer finish case. 

19/6 
puss, 

P. 1/6 
Built and tested 

7/6 extra. 
Point to point wiring diagram 1 / -, free with kit. 

SIGNAL GENERATORS 
Cash £6.19.6 or 25 /- depositand 
6 monthly payments of 21/6. 

Post and Packing 5;- extra. 
Coverage 100 Kcls -100 11, - 
on fundamentals and 10011 0 
to 200 Me /s on harmon, -. 
Metal case loin. x 6diu 
511n., grey hammer fini'.) 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200 /250 v. Internal. 
Modulation of 400 c.o.s. to a 
depth of 30% Modulated or 

unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod: switch, variable A.F. output. Incorporating magic 
eye as output indicator. Accuracy plus or minus 2'.'/. 

Cash £4/19/6 or 25!- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing, 5/ -. 

Coverage 120 Kc,'s -84 Mc!s. 
Metal case loin. x Olin. x 
41in. Size of scale. 61in. x 
311n. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 

- modulation of 900 c.p.s. to a 
depth of 30 %, modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod. 
switch. variable A.F. output and moving coil output meter. Grey 
hammer finished case and white panel. Accuracy plus or minus 2., . 

2 Valve and rectifier 

AMPLIFIER KIT 
Approx. output 2 watts, nega- 
tive feedback, tone and volume 
controls. All the parts to make 
above less chassis speaker and 
O.P. transformer. (2 of these 
would be suitable for stereo- 
phonic.) 19'6. P. & P. 3 -. 

COLLARD 
MIXER ' -SPEED 

AUTOMATIC 
CHANGER 

Model 457. Type " O " Pickup. 
site 12in. x 1311n. Minimum 
clearance above baseboard 
5in., below 21in.. 10 records. 
A.C. mains 200 -250 v. Turnover 
crystal head. BRAND NEW. 
Fully guaranteed. 21 /- deposit 
plus P. & P. 5/- and 7 monthly 
payments of 

2Óash £6.19.6 
Plus P. & P. 5 - 

MAINS 
TRANSFORMERS 

All with tapped primaries. 
200 -250 volts. 0 -160, 180. 200 v., 
60 ma., 6.3 v. 2 amps. 1016. 
320 -0-320 v. 75 ma.. 6.3 v., 2.5 
amp.. 5 v.. 2 amp.. 10/6. 350-0- 
x^50 v. 250 ma.. 6.3 v. 7 amp., 5 v. 
2 amp.. 19/6. Postage and 
lacking on the above 3/ -. 

d 

flllllll 
1 

PLAYER CABINET 
Finished in 2 tone leatherette. 
will take B.S.R UA8, with room 
for amplifier and 7 4 speaker. 
Overall size 151in. x 13111.:: 91 In. 

£2.19.6 Plus 5/- P. & P. 

13 CHANNEL 
TUNER 

I.F. 34 -38 Mc s. complete with 
PCF80 and PCC84. These have 
been removed from chassis. 

Plus P. & P. 26. 
Knobs 3/6 extra. 19/6 

B.S.R. 
MONARCH 

UA8 
9- speed, plays 10 records 1211.. 
loin. or Tin. at 33, 45 or 70 
r.p.m. Intermixes 71n., 101n. 
and 12in. records of the same 
speed. Has manual play posi- 
tion ; colour brown. Dimen- 
sions : 121 x 101in. Space 
required above baseboard 411n.. 
below baseboard 21ín. Fitted 
with Full -Fi turnover crystal 
head. 
£6.19.6 Plus 5- Postage 

& Packing. 
Or 251- deposit and P. & P. 5 
and 5 monthly payments ul 
27/ -. 

CONSTRUCTORS' 
PORTABLE 

PARCEL 

RADIO & T.V. COMPONENTS (Acton) LTD. 

23 HIGH STREET, ACTON, LONDON, W.3. 
All enquiries S.A.E. Goods not dispatched outside U.K, 

Comprising case, chassie, for 
plate, scale, 5in. P.M. speaker 
with O.P. trans., twin gang. 
2 970 Kc /s. I:F.s., trimmer >, 
four valve holders. wave - 
change switch and volume 
control with switch. 
39/6 Plus 3P 

cking ge & 
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SOUND RECORDING 
TAPE /DISC /TAPE Transfer, 1,800ft. 
LP new tape, 37/8. Mixer Units for 
quality work. SOUND NEWS, 10. 
Clifford St.. London. W. 1. 

SALE OF TAPES 
Surplus quantity of brand new 850' tapes 
available on reels in boxes. 11 :6 per reel, 
postage free, for a minimum order of four 
reels. Single reels may be called for at 
12.6 each. Three days' money back guaran- 
t e if dissatisfied. 

STANLEY SCHOFIELD PRODUCTIONS 
LTD., 6, 7 & 8, OLD BOND STREET, 
LONDON, W.I. MAY(air 4642/3 

RECEIVERS & COMPONENTS 
POWER IN PACKETS. - -87 x 64 x 
41v. I1."r.s, 10/9: 67 v. 81011. 4/6 
each 3 for 12v. 145 Kalium type. 
10/8; all inc. p. and p. Send 1/- 
for super catalogue, refundable on 
first purchase, or stamp for latest 
supplement showing Telephone Gear/ 
Test Sets, Relays, Control Units, 
Micro Switches, etc. We are 
temporarily out of stock of the follow- 
ing: 120v.. 162 x 12 x 3v.. 150 x 3v. 
H.T.s. DIGGINS. 129. 133. Radnor 
St.. Hume, Manchester. 

FM -AM STEREO 
Radioóram chassis - CBS 

Paired output, 4 W. used on radio. 
A hand -built quality receiver. 
Only i20, with 2 speakers. 

BEL SOUND PRODUCTS CO. 
Marlborough Yard, London, N.I9. 

COMPONENTS, Valves. Tubes. etc. 
Write or phone for free list. ARION 
TELEVISION. 4, Maxted Rd.. Peck- 
ham. S.E.15. New X 7152.) 

SPEAKER REPAIRS, Cones /Fields 
iltted. Clock Coils Wound. L.S. 
REPAIRS. Pluckley. Ashford. Kent. 

AN NAKIN 
The Fane 12" H.D. 

LOUDSPEAKER 
Response 30-5,000 c.p.s. Rated 20 watts. Flux 
density 12,000 gauss. Total flux 160,000 lines 
Impedance 15 ohms. The 21n. speech coil, 
curvilinear cone and polyurethene foam 
plastic surround give extra large excursions 
without introducing harmonic distortion. 
Heavy aluminium chassis. Dustproof. 
Tropicalised. Ideal for bass unit In multi - 
speaker Hi -F1 systems. An outstanding 
speaker at £9 (carriage paid in U.K.). Leaflet 
on request. 
Electrolytles. 50 mfd., 50 v.. 1.11: 25/25 v., 
1'3: 8/450 V., 2,'1: 16/450 v., 2:11. Post on 
each 9d. 
Valveholders. Int. octal, amph. 8d.: BOA, 
cer. skirt, 9d.: BOA. amph., 9d.; Mazda 
octal, 3d.; post extra. 
Beaux TA.12.G Tranx. £5 esc :i, cary. 15,1 -. 
Receiver R28-ARC.5, 451- esta, carr. 5,' -. 
Tranx Unit No. 84. Only 33 6 each, past 3.16. 

Power Unit No. 743.6 v. in., 253y. out., 25/ -. 
carr. 5 / -. 
Monitor Xtal No. 4A. 103 -130 acs., 55/ -. 
carr. 7/6. 
Test Set Type 350. Only 32, -. carr. 5/ -. 
Power Units No. 234,234A or B. May be less 
meter. 50/- each, carr. 7/6. 
Indicating Unit CRT -1, 30 -. carr. 6,' -. 

Regret NO EXPORT ORDERS. 
Above prices mainland only. S.A.E. for fists: 
25 ASHFIELD PLACE, OTLEY, YORKS. 

ADVERTISEMENTS March, 1959 

RATES : 5/6 per ling or part thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must he prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower house, Southampton St., 

Strand, London, W.C.2. 

PETRERICKS 
R :ADIO SUPPLIES 

9a, WESTCOMBE, BIDEFORD, 
N. DEVON 

MIDGET TRANSISTOR SET. All parts 
and plan, 29/8 post paid. 
TRANSISTORS. Red Spot, 7/6. Green/ 
Yellow, 7/6. Red /Yellow, 15 /, SPECIAL R.F. Gold Spot, 18 /6. CRYSTAL DIODES, 1/ -. 10 /8 doz. 

circu 
('ItSit, TAL 

2/6 
SET COILS. M. & L., with 

VARI- LOOPSTICK M.VV. COIL with 
Transistor Circuit, 4/8 each. 
SUPERHE"l' COILS. M.L., 8/- pr. T.R.E. COILS. M.L., 8/- pr. REACTION CONDENSERS. .0001, .0003. 
0005. all 4/- each. Midget Type, .0005, 4 / -. _MICROPHONE INSERTS, 4/9. High 

Quality Bargain. 
POCKET TEST METERS. Eight Ranges, 

All Prices Are Post Paid. 
PLEASE PRINT NAME AND ADDRESS 

MAINS FROM 12v. CAR BATTERY, 
American Dynamotor Unit, runs 200/ 
250 AC /DC radios, televisions, tape 
recorders, etc.. from 12v. car battery, 
continuous duty, perfect, cost £25, 
80 /; s.a.e. full details. SCIENTIFIC 
PRODUCTS, Cleveleys, Lancs. 

MIDDLESBROUGH. Largest stocks 
on N: East coast. Radio. TV com- 
ponents. FM Kits. Gram. Cabinets, 
Tape Decks. Leak Amplifiers. Valves. 
etc. Callers only. PALMERS. 106, 
Newport Road. (Phone: 3096.) 

TELEVISIONS, 9in. modes. £7/10/ -; 
12ín. models, £13/10/ -; 12in., 5 -chan- 
nel models, £19/10/- each. all work- 
ing. carriage paid, Send for list. 
TOMLINS. 127, Brockley Rise, Forest 
Hill. S.E.23. FOR 5497.) 

P. 
Hums ORGAN FORD 

DO S E TR 
D 

AMER II'.1N 5 in. Ill -]'LUX P.M. SPEAkI.lts, in 6 In. dia. metal cabinets. 
ideal for cars, 251- (3/6). AMERICAN 
POLICE CAR TRANSMITTERS for 
6 v. input, 30-40 Mc /s F.M. crystal con- 
trolled. Output 30 watts. 212/10/- (20/-*). 
AMERICAN PORTABLE TRANS- 
MITTER RECEIVERS for 6, 12 or 
24 v. input, 27/39 Mc /s F.M. crystal con- trolled. Output 2 watts, £17110'- (20/ -*). 
DST -100 RECEIVERS, £18 /10'- (30; -*). 
5 ft. DF. LUXE AMERICAN 21 in. TUBU- 
LAR MAST SECTIONS, telescopic, 12/6 
(5 /- reduction on quantity). AMERICAN 
75 ft. PLYWOOD MASTS, with all 
fittings, £35 (special). TBS TRANS- 
NUTTERS, new, less valves, 60/80 Mc's, 
£4/101- (30 / -*). TBS RECEIVERS, 60/80 
MPs, new, less valves. £4/101- (301 -*). 
WODEN CHOKES, 20 H., 400 m /a, 201- 
(5!-). RE('TIFIE1RS in cabinets, 100/250 v. 
A.C. to 110 v. 700 m /a, 50'- (10 / -). MODULA- 
TION TRANSFORMERS. Woden 85 watt 
audio, prl. 1,700 and 2,500 ohms C.T., sec. 
5.000 and 6,000 ohms C.T., 20 lb., 451- (7/6). 
G:.ts.C, 200 watt audio 2 -TZ -40 Into .2 =35T, 
65 /- (10/ -). 8 ft. BENDIX TRANSMITTER 
CABINETS. totally enclosed, full length 
rear door, takes standard rack panels, £6 
(20ÌÌ -). E.H.T. POWER UNITS, 230 v. A.C. 
to 3,000 v. 500 m /a, smoothed, 3 cwt., £25 
(special). 
Amounts in brackets are carriage England 
and Wales.* Includes 101- returnable case. 
40 -page list over 1,000 different items 
available. 
We have vast stocks of " bits and pieces." 
Please send your requirements -we can 
probably help. 

METERS (NEW BOXED N.O.S.) 
Ammeters. 6" round, switchboard mounting, 
moving iron, 50 cycles, A.C. scaled 0-50. 
Price £4, postage 3/6. Ammeters 2' round, 
moving coil, complete with shunt, 5 m/a 
basic movement, scaled 0-20. Price 1018. 
postage 116. Voltmeters, moving coil, ''2 

round, 10,000 ohms resistance, scaled 0-50. 
Price 10'6. postage 1/6. Voltmeters, 21' 
round, moving iron. 50 cycles, scaled 0 -300. 
Price 17!6. postage 1,6. Frequency meters. 
41" dial. £10. 

SPEED ELECTRIC'S. 
Church Street, Basford, Nottingham. 

FOR SALE 
100 BAYS of brand new adjustable 
Steel Shelving 72in. high x 34in. 
wide x 12ín. deep; stove enamelled. 
dark green; sent unassembled; 6 -shelf 
Bay, £3/15/ -; sample delivered free; 
quantity discounts. N. C. BROWN. 
LTD Eagle Steelworks, Heywood, 
Land. (Tel.: 69018.) 

SEND 4d. STAMPS for Hi -R guide. 
Finest chassis, cabinets and grams. 
Unique easy terms. M. RICHARDS. 
Dunkeld, Carvoza Rd., Truro, Corn- 
wall. 

AMAZING OFFER. -Originally £40- 
£100 each. Ekco, Pye, H.M.V., Mar- 
coni. Philips, Murphy, etc., 9 -l0in. 
Televisions, complete, not working. 
50/. each; carriage paid; immediate 
dispatch; 12in., £5/51; 15ín., £9; 
Philips 17in, Projection Televisions. 
£0/15/ -. TOMLINS. 127, Brockley 
Rise, London, S.E.23. 

AMERICAN MAGAZINES. Year's 
subscription. " Audiocraft," 32/8 ; 
" Radio Electronics," 35/8; " Audio." 
35/-. Specimens 41- each. Full cata- 
logue free. WILLEN LTD. (Dept. 
401, 9, Drapers Gardens, London, 
E.C.2. 

SATISFACTION OR HONEY BACK GUARANTEE 
on all goods if returned unused xithiu 14 days. 

TV SETS 
5- CHANNEL T.V.e. Table model., tested pictures 
before dispatch, all good tubes, tuneable all B.B.C. 
stations, all top makes. M. Carr., ete., 
13- CHANNEL T.V.s. C'onslating of a r.chnnnel 
ei is t,. T.V. with separate mains-driven Band III 
converter Mew, listed 171. 111. Carr., etc., lo,.. 
STAAR GALAXY SPARES. 1,000's available, low 
pries. S.A.E. list. 

TV TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
6 MONTHS. Carriage and insurance 12j6. 
Due to the increasing demand for our superior 
television tubes and the small number of returns 
we are now able to effect a substantial reduction in 
their prices. Nearly all types of Mallard, Mazda, 
Brinier, t'ussor, Emiscope, Eruitron, Ferranti, 
Cnthodion, C.E.C., available ex- stock. 

sad it.E2/1 51- Aïs °'16m , f3/19/ 
Except those listed under. 
CR31,123, MIV3 A10, MW31/74, 3'31, 3/32. CRM Ha, 
M\1'41 I, CR51132. All Mallard 14ín.. 1410, -. 
All 17is. 14/15/- 2Ln' 27/10/- types, I I Types. / /- 
TRANSISTORS. Red Spot, L.F.. 7; -; White Spot, 
K.F.. 126. latest "'l'op Hat" Ediswan Á14104, 
12 6. S.A.E. details. 
GUARANTEED P.M. SPEAKERS. 
Standard 3 'ohms, ex- equipment, tested, top makes. 
performance guaranteed. Sin. 9; -; 6 /Mn., 9,' -; 7 r 
Ho., 12' -; 8in.,'6,' -: 10 x 61n., 14,1 -; 10in., 14/-. 
RECTIFIERS. Selenium. I2V. 1A., 6 / -; 12t'. 
2A., 7,6 ; 12V. 3ÁA., 96 ; 020V. SOmA., 6,' -; 250V. 
23 /i nsA.. 12/8; contact cooled, 230V. 30mA., 7/6; 
2500. 25unmA., 16,-; 210V. 300mA., 23.' -. 

All items less 3";, and post free for o dozen. 
Post 1;3 in 11. Min. Od. No C.O.D. 10,000 SNIPS 

FOR CALLERS. 

TECHNICAL TRADING CO. 
350 352, FRATTON ROAD. 

PORTSMOUTH 
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FOR SALE (Continued) 

RADIO SERVICING FOR AMATEURS 
4/ -. Send for list of Radio, Tele- 
vision. Electronics Books. All types 
of Service Sheets for sale and hire; 
s.a.e. enquiries. HAMILTON RADIO, 
BCM/DATA.2, London, W.C.1. 

CO SPEAKER CABINETS and 
others; shop soiled, prototypes. 
reject finish, etc., from 55/- to 80/ - 
New units avbilable if required. See 
by appointment weekdays, until 6.30 
p.m. and Saturday mornings. (Tel.: 
BNF 8262.) 2, Sarnesfield Rd., 
Enfield, Middx. 

MAINS RADIO IN YOUR CAR, com- 
plete unit, runs 200/250 AC /DC radio. 
television, tape recorders, etc., from 
12v. battery, perfect, cost £25, 80 / -; 
stamp full details, SCIENTIFIC 
PRODUCTS, Cleveleys. Lanes. 

TELEVISION SETS. -Learn to Service 
on the genuine articles -part ex- 
change Receivers complete with tube, 
valves and cabinet, £4 each, postage 
and packing 151- extra. Order now 
whilst stocks last. Send P.O. or 
c.o.d. to: DEWAR'S RADIO, 102, 
Grove Lane, Birmingham, 21. 

FOCUS MAGNET 9/9 
Brand new. 38 mm. Incorporating picture 
shift control. P. & P. 1/3. 

SCANNING COILS to /6 
Low impedance. 38 mm. Brand new. P. & P. 
1/3. 

COLVERN PRESET 
POTENTIOMETERS 2/9 

Brand new. 200 ohms. 10 k. & 20 k. P. & P. 6d. 
DUKE ,ñ;. CO. (Dept. D3), 821/3, Romford 
Road, Manor Park, E.12. Tel. ILF 6001/3, 

HIGH- QUALITY Stereo Amplifier, 
mounted on vynalr- covered baffle 
with speaker and full set of controls; 
also Extension Speaker in neat 
cabinet. Collaro Stereo Autochanger, 
£19/19: -. BASILDON RADIO CO. 
LTD., 73, Cricketers Lane, Heron - 
gate, Essex. 'Telephone: Herongate 
214.) 

VALVES: 6F1, 10F1, 6F13, 6L18/19, 
UL44/46, 101- each; EF80, ÚL41. UF42, 
etc.. 7/- each; REM, 2/8 each, postage 
paid. Many obsolete types in stock. 
Recording Tape. high quality plastic 
on standard spools, 1,200ft., 19/8. 
R.R.V.F., 24, Avon Rd., Chelmsford, 
Essex. 

A. L. STAMFORD LTD. present the New 
" QP " range 

Products in this special range are 
Quantity Produced. Veneered in " Tola " 
and polished to shades of Walnut, 
Mahogany and Oak (Light Oak excepted). 
No modifications or cutouts can be made. 
Delivery England and Wales 12/6. Scotland 
and N. Ireland 251-. EQUIPMENT 
SUPPLIED. 

QPE7.. Size 29 x 18 x 33ín. high. Price 
814; ;196 or 2215'- Dep. and 9 Monthly 

Payments of 30/6. 

@P 514. 
Size 141 
side pan- 
els. 34ín. 
high. To 
correctly 
h o u s e 
any 8fn. 
speaker. Price 
28 /1916 
o r 27/- 
Dep. and 9 Monthly 
Payments of 18 /2. 

Write for our New Illustrated Catalogues to: 
A. L. STAMFORD LTD. (Dept. D29) 
Showrooms : 8486 and 98, Weymouth 
Terrace, Off Hackney Road, London, E.2 
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VALVES 
GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
Free Trausit Insurance. Satisfaction or Money Back 
Guarantee on goods if returned uuwmiW thin 14 days. 
1A3 2/6 9 A 1 4 6 EBC3 9/-PCC85 11;6 
1A7 141 91)2 3 8 EBC33 8!6 P(Y'89 19'- 
1C5LT 12/- 10C1 9- EBC41 9- PCF50 9;- 
106 6,'- 111C2 12 6 E9110 9/- l'CF82 11 6 
1H5GT 10/61(1F1 9:6EBP89 91-PCL9:; 12,- 
ID5 81- I9F9 10.6 EBL31 121 PCT.s, 11'- 
11,4 5/610LU11121 EBLBI 11;- PCL84 161- 
1LC8 6%- 11IPl3 11 - EC52 4- PES°s 5- 
ILNS 4 6 10P14 12 -EC91 4,6 PENI, 12 8 
INaGT 10 612AT6 $E(Y131 11'- l'EN 1,: 6 8 
1R5 7612AT7 '-k:CC12 9'-l'1:NS:: fr- 
185 7 6 12At'7 6 ECY'33 7 8 PEN 4:,::1)D 
1T4 6 - 12AX7 6 EGt'34 9.- 121 
2A7 9 1213A6 6EC('8I 7 6 PL:33 11;- 
3Q5G1' 9 1213E -ECCB'2 8,6PL36 16-6 
384 7 6 129147 6 ECC83 8 - 1.1.138 12.6 
3V4 8 8 12J5GT .- ECX84 9:8 PI.81 14.1 
4D1 2 6 12K7GT 6 ECU8.7 9 - PL82 9¡6 
5R4G 12.6 12K80T EC'C91 411 P3.83 10/6 
51140 7 8 1 .8 ECFAO 12 8 PY31 9'6 
5V4(1 10 - 12Q7G7' 6 ECFA2 11'- PYAO 
5Y:3G 7 6 125.1751 8 ECH36 9 - P1'81 8'6 
5230T 8/- 14F6 6 ECH4'! 9- PY9'! 

- ECHBI 9- PY8 
8;9 

SZ40 9/- 15 :3 

57.40T 11/618 -ECL80 11-P'L30 32- 
6A6 6/-20D1 8 ECL82 12 -8D6 7.6 
6AB8 121 211R'2 6 EF:36 4-9P4B 9- 
13AC7M 51- 201.1 1 6 EF37 7'- 9P6 
6A05 5/-'20P1 1 .-EF:39 5!-91,41 3r- 
6A K5 7/6 I9G3G'f 6 EF40 14'- 9P61 3- 
fi ALS V625A60 - EF41 9/-T41 9 - 
6.016 5/- 2.11.6.1,T 6EF42 11/-TH:301 14'- 
6AT6 7/625Y50 - EFSO(AM) THI:;: 9 
6AV6 9/-'2.57.40 6 4/91r22 8 6 
BB7(3 9/-257.5 6 EF.70(RED) 024 12 6 
6B80 45. 39C'1 4/ U25 17 - 
OEM 6,'- 30FLI 6 F.F50(11R) 1/26 13 6 
KBE6 8'-3oL1 6 031 86 8,! 
6927 11 - 35 :- EF54 3/6 U3:3 9 6 
6B11'6 8 6 35\V4 '- EF80 7/- 35 9 6 
8911'7 8 -351.13(Pr 6EB85 71 U51) 6:6 
BBXIi 6635Z4GT ,6EF86 16'-U52 6.6 
6C4 4 6 a5Z5GT 6 EF89 9/6 11152 9- 
BCSG'r 5 8:i6 '- EF91 5/- U201 7 6 
6C6 46:47 EF92 6160281 7'6 
6(.`9 9 6:3H 6 EF95 7'6 1r403 9 6 
6C514 11-:i!i -EL:r2 4,-U404 76 
602 5 835L6CC 6 EL33 11'- tiN01 16 - 
6D4 8- 42 8 EL37 96 LtABC50 
606 5-43 -EL41 9.6 10 
6F6G 7- 44 - EL84 101- IrAF42 9.- 
6F1 98 45 - E1.85 12'- U941 9 - 
6E12 6 8 46 --&M34 81- UBC'41 8- 
61513 9 856 7 EMS./ 10/- 1113E80 8 - 
6F14 11'- 71A 4 E3181 101- U13F89 9.6 
6E15 111- 76 EN:31 19/- 7CC115 10 - 
6F33 6 6 77 6 6 E Y 51(smaB1 UCF81 9- 
6116M 2 6 86 e 6 10'S 1'CF82 9 

2- 8:3 6 6 EY86 106 UCH42 
BJSG 3'-IBiB'l' 18 -E7.40 8'-IiC11si 101 
riJSGT 4 6 8117E 5-5Z41 180 .-UCLN'1 14$ 
OJ:SM 5:- sOs 15'- EZAO 6 LF41 9 - 
6J6 4.65763 8-EZ81 9 -UF42 9,- 
6J70 5'- AGE 6 - FW 4 500 

U0FA. 1F80 

10; 
0 6Kfi0T 7!8 ACS PEN 9'- - 

6K70 4- 12 6 G2:r2 10'- U0+40 381- 
6K7(:'r 5 6 536 11;- HL23D D 11F89 10 - 
6K8G 7'-CAL] 126 8/61'641 8%6 
6K8GT 10 6 CBL:H 12 6 HL41DD 1.1L44 " 91 
6K25 9 - ('1.33 11'- UL46 9.6 
rL,. 15,- D15 5- HI.1:330D 
6L60 8/6 D77 4.6 11:- 
6L7M 6.61/63(ME'l') 5V112.4 0'- 
61,18 9/8 4'- KBC32 7'6 
6L19 11'8 0152 5 - KF35 7 6 
61.020 9 6DAC32 106KK32 78 
61`28 11,'- 11AF9I 8 KL35 7 
6Q70 8 8 L1AF96 9 6 K033C 9 6 
6Q7(1T 19-0 UD41 4 6 KT:ili 11 .- 
68A7M 7%- DF33 10 6 KT44 12 6 
6130731 5 6 llF9ti 9ß KT45 9 6 
69J7M -- 1)563 9E KT61 9 6 
69K7(.1' 7:- I)1177 7 6 KT66 9 8 c u l: 3n 
69L7G'r 7'-05147 9'-KTeI 8 - - 7'6 
69N7GT 6 6 DK92 10'- KTWrs 7-)c 7.; 6 6 
0U40T 11 6 UK96 9'8 KTZOa 7 8 W7 5- 
6V611 6 - UL35 11 6 Lia 3- X,;:, 11- 
6V6GT 7 UL82 9,- 1.N152 71;- X,yi 11'- 6X¢ 8-pL92 7$LZ319 -X7s 10 6X5GT 6601.94 - Wit PEN O- 
7A7 11 6 DIM 9 6 MU14 9f- X79 9 6 
7B7 8'- DN143 8'- 74:37 98 ZOS 7 6 
7C5 8-EA50 1-N7`i 11:-Z06 98 
7176 7'9 EABC80 - N108 11'- Z77 5,- 
7117 8'- EAC91 6 6 P2 
7V7 EB34 1 

8:-'LI ï! 6,- 797 10/-EAF4'! 9,-P41 
4 8'l.714 71- 81- 

7Y4 61- 5941 7,8 P81 2:6'LI)152 8 6 
SAl 4; 6 EB91 4 6 PC(284 8 6 Z77 6,6 

WANTED 
ALL TYPES of Valves wanted. PL81. 
ECL80. EY51, U25, PCF80, PZ30. 
U801, etc., etc., best cash price by 
return. STAN WILLETTS. 43, 
Spon Lane, West Bromwich, Stiffs. 
tTel : WES 2392.) 

A PROMPT CASH OFFER for your surplus Brand New Valves, Speakers. 
Components, Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Bradford, I. 

URGENTLY REQUIRED, Radio or 
Electrical Goods of all types, large 
or small lots. We collect and pay 
cash. 22. Lathom Ave., Morecambe, 
Lancs. 

WANTED, Service Sheets and 
Manuals: highest prices paid: no quantity too large or small. SULTAN 
RADIO. 23b, Albert St.. Tunbridge 
Wells. Kent. 

URGENTLY REQUIRED, new Radio. 
Television or Industrial. Valves. Also 
old and obsolete types. Cash . prices 
offered for any quantity. Write, i',il 
or phone: MIT 6202. 201, Streatham - 

Road, Mitcham, Surrey. 
WANTED.-1931 Inventors' Exhibition 
Programme: £1 for Ist Tops'. 
COPLEY. St. Ives, Hunts. 

WANTED VALVES 
All types for prompt cash, Most be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

MISCELLANEOUS 
MAKING YOUR OWN TELESCOPES, 
Enlargers, Projectors, Viewers. 
Microscopes, Episcopes, etc.. then 
our booklets " How to Use Ex -Gov. 
Lenses and Prisms," Nos. 1 and 3 
at 2/6 ea. will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for 
s.a.e. H. W. ENGLISH. Rayleigh 
Rd., Hutton, Brentwood. Essex. 

0 L84 10 6 
UMA' lob SERVICE SHEETS 
1106 9 - 
t'1:7 96 SERVICE SHEETS for late and hire. vi 12 8 
I r "" 116 
i -S11 8- 
CVnL 96 
1 IVI 6 6 

58.- 
) It a6 

Post, per valve. lid.: 2 -6 9.1.1 7 -11 l' -. 
12 -PAGE LIST OF 750 SNIPS FOR 6d. 

All Items rea, :"0 sad post Ace fur u dosrv. 

TECHNICAL TRADING CO. 
350/352, Fratton Road, Portsmouth 

Radio /TV. S.A.E. enquiries. J. 
PALMER. 32, Neasden Lane, N.W.10. 

SERVICE SHEETS, Radio. T.V.. 5.000 
models. List 1 / -i s.a.e. enquiries. 
TELRAY, 11, Maudland Bk., Preston. 

SERVICE SHEETS for sale. TV 4'., 
Radio 3/ -; immediate delivers'. 
S A.E. with inquiry, SULTAN RADIO. 
23b. Albert St., Tunbridge Wells. 
Kent. 

SERVICE SHEETS AND VALVES 
S.A.E. enquiries. NEW VALVES. Guaran- 
teed 3 months, return of post (ECH21, 
N30. U37, 6BG6G, ELM, GZ34. EFB(i. EL34, 
EL37, 6LD20. 6L1, 1208, 15 /- each) 'ECC81. 
ELM. EZ80. ECC83, KCF30, KF35, PL82. 10. - 
each 1. Cr1.32. ECF80, 131- each. 

JOHN GILBERT RADIO 
20, Extension Shepherds Bush Market, 

London,, W.12. Phone : SHE 3052. 
(Continued overleaf) 
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SERVICE SHEETS (Continued) 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV 

' Service Sheets in the country for 
sale at 4/- ea. Why tolerate delay 
in obtaining Service Sheets when we 
will dispatch by return. S.A.E. with 
enquiries. please. S. P. - DISTRIBU- 
TORS, 11, Old Bond St., London, W.I. 

SITUATIONS VACANT. 
LABORATORY TECHNICIAN re- 
quired in Department of Aircraft 
Electrical Engineering, to assist in 
the construction, development and 
testing of equipment for teaching, 
research and instrumentation. Can- 
didates should have good practical 
knowledge of electronics and he 
interested in img_oving their theoreti- 
cal knowledge. Good working 
conditions, generous holidays, staff 
superannuation and sick pay scheme. 
assisted travel. Wage between 
C9!17/8 and £11/17/8, rising with 
service to £13/4/8. for a 44 -hour 
week of 5 days. Application forms 
from CHIEF CLERK. The College of 
Aeronautics, Cranfield, Bletchley, 
Bucks. 

A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc.. bring high 
pay and security. " No pass -no 
fee " terms. Over 95% successes. 
For details of exams and courses in 
all branches of Engineering. Build- 
ing, Electronics, etc., write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
249B1, London, W.8. 

THERE is a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career ? 
You can be assured of a sea -going 
appointment after qualifying at The 
School of Marine Radio and Radar 
I A.S.T.) , Hamble. Southampton. 
For details, app:y Commandant, 
quoting A.L_°. 

CITY AND GUILDS Electrical, 
etc. L on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics, Automation, etc.. send 
for our 148 -page handbook, free and 
post free. B.I.E.T. (Dept. 2421,. 
29. Wright's Lane, London, W.8. 

T/V AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B., Cert. 
etc., on " No pass -no fee " terms. 
Over 95%. successes. For details of 
Extims and Courses 1 including 
practical apparatus) in all branches 
of Radio, T/V and Electronics, write 
for 148 -page handbook. free. B.LE.T. 
(Dept. 242G). 29, Wright's Lane, 
London, W.8. 

EDUCATIONAL 
WIRELESS. See the world as a 
Radio Officer in the Merchant Navy: 
short training period: low fees: 
scholarships, etc.. available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

II+ 
EXAMINATION 

Time is vital to your child. Write NOW 
for FREE 24 -page GUIDE and Test 
stating age of child to (Dept. M.e), 

MERCER'S 
CORRESPONDENCE COLLEGE, 

69 Wimpole Street, London, W.I. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and TV engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 
The " Practical Radio Engineer." 
journal, sample copy 2/ -, 6,000 Align- 
ment Peaks for Superhets, 5/9. 
Membership and Entry Conditions 
booklet, 1 / -, all post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

THERE is a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career? 
You can be assured of a sea -going 
appointment after qualifying at The 
School of Marine Radio and Radar 
(A.S.T.). Hamble, Southampton. 
For details. apply Commandant, 
quoting A.12. 

Special This Month Only 
IW 1 % High Stability Resistors. 100. 1K, 
5K. 9K, 10K, 15K, 50K. 90K, 100K 150K. 225K., 
500K, 900K, 1M, 2M, 10M, only red. each, 
brand new. 

Precision Wirewound Resistors 
Eureka wound on strip. 1 to 1.000 ohms. 
1% 2/9 : 1°% 3/- : 0.2% +0.01 ohm 4/3. 1 to5K, 
1% 3/3 : 1% 3/6 : 0.2% 4/9. 5K to 20K 1% 
4'- : 1% 4/3 : 0.2% 6/ -. Ni -Cr wound. 20 to 
50K 1 °° 4/- : to 100K 1% 4/6. Your value 
wound to order. All 1W. 
Rectifiers. Salford Bridge Meter type. 1 

or 1 mA 7/6 : 5mA 7/6. Contact Cooled 250v 
50 mA 7'6. 
Multimeter Circuits. For 500 itA meter. 
13, 25 or 40 range. For 1mA meter, 13 or 
25 range. For 100 uA meter 25 range. All 
A.C./D.C. 9d. each, 2/6 the six. 
Decade Capacity Box. 0 -1.11 LLF 2% inw 
0.001 uF 2% steps. Silver Mica throughout. 
25.10.0. Postage extra. S.A.E. with enquir- 
ies please. 

PLANET INSTRUMENT CO., 
25, DOMINION AVENUE, LEEDS 7 

M3rch, 1959 

FM and HI -FI Components 
DENCO F.M. TUNER circuits Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 
MULLARD AMPLIFIERS 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIER 4s. Od. 
JUPITER STEREO UNIT 2s. 6d. 
Separate price lists available on request to 

J. T. FILMER DARTFORD, KE T. 
Tcl. Dartford 4057. 

COVENTRY RADIO 
Audio & Component Special r: a, 1925 
189 -191, Dunstable Rd.. Lama. Beds. 
HI -FI EQUIPMENT CAB I\ 1:1'S IN 

STOCK 
Record Housing : Nordik Range in 

Oak, Walnut, Mahogany'. 
Speaker Enclosure... ... ... 25.17.6 Equipment Cabinet .., 25.19.8 
Record Cabinet (150 records) .., 24.17.8 
Continental Bench... ... ... 24.17.6 
Polenaase Ha -F1 Cabinet ... .. 219.19.0 W.B. Prelude Speaker Cabinet 211.11.0 
W.B. Prelude Equipment Cabinet 213.13.0 
W,B. Prelude Corner Speaker 

Cabinet ,. ,,. .. £10.10.0 
W.B. Table Equipment Cabinet 29.19.6 
W.B. Senior Hi -FI Console ... 216.16.0 
W.B. Junior HI -FI Console ... 212.12.0 
W.B. Junior Base Reflex ... ... £9. 9.0 
W.B. Standard Base Reflex ... £10.10.0 
W.B. Senior Base Reflex Corner £11.11.0 B,R. AUDIO PLAN 
B.K. Speaker Cabinet ,.. ... 216.19.8 
B.K. Equipment Cabinet... ... 217.19.6 
B.K. Record Cabinet ,.. 218.16.0 
B.K. Continental Bench 48in. ... V. 7.0 
B.K. Continental Bench 75th. 213.13.0 
B.K. Set 4 Legs tilt & glide feet £2. 2.0 
B.K. Set 4 Legs Plain Ebonised 19.8 SOUTHDOWN Hi -F1 Cabinet .., 229.10.0 R.C.A. Lowboy Cabinet... ... £18.10:0 DEALS Chairside for Quad .,, £29.15.0 
11EAI.S Chairside ... ... ... 237. 0.0 BREARCLIFFE Equipment 

Cabinet ... £30. 9.0 ARMSTRONG Equipment 
Cabinet ... ,.. - £34.19.0 

Leaflets available on request. 

be TRANSISTOR WISE! 
be POCKET-WISE! 

" RECO " 
MIDDY 

TRANSISTOR 
ONE KIT 

(Medium and Long 
`Naves) or Medium 
and Short waves. 
4j" x 3i" x t" 

Sensitivity control for weak stations, 
vari -Q ferrite rod aerial for maximum 
gain, with " Sonotone " miniature 
earphone and battery. 37/6, p.p. 2/ -. 
" RECO " MIDDY TRANSISTOR 

TWO KIT 
(Medium and Long Waves) or Medium 

and Short waves. 
Variable sensitivity controlled receiver 
with high -Q ferrite rod aerial. Corn- 
pieta with " Sonotone " miniature 
earphone and battery. 55/ -. 
"RECD" MIDDY TRANSIGEN 

THREE KIT 
(Medium and Long Waves) 

Sensitivy control for maximum gain 
in poor , reception areas, Quality 

' Sonotone " miniature earphone. 
Attractive case. Portable complete kit 
with battery. 72/ -, p.p. 2/6, 

" RECO " 
TRANSIGEN 
THREE KIT 
(Medium and 
Long Waves) 

Size 6h" x 4 :" x t . Entirely self 
contained (no external aerial required). 
Features oscillating detector stage using 
red yellow spot transistor and two 
green yellow spot, with optional 
balanced armature reproducer or 
" Sonotone " super dynamic miniature 
earpiece with moulded ear insert. 
On test, this receiver tuned in the, 
" Third," " Home," " Light " and 
after datk, Radio Luxembourg, A.F.N 
Radio Eireann and many others. The 
receiver was tested at approximately 
50 miles from the nearest transmitter. 
Complete kit, 75/ -, p.p. 2/6. 
" RECO " SUPER TRANSIGEN 

FOUR KIT 
Fitted 2_in, loudspeaker and class A 
output stage. 99/6, p.p. 2/6. 

"RECO" 
SUPER 

SPECIAL 
THREE KIT 

(Medium, Long and Two Short 
Wave Bands) 

Our latest receiver kit, balanced arma- 
ture reproducer or " Sonotone " super 
dynamic miniature earphone giving im- 
proved tonal quality. Ferrite rod aerial 
for sensitivity. Sensitivity control for 
distant stations. A fine transistor kit 
complete with I.5 -volt battery. 75/ -. 

"RECO " 
PUSH -PULL 
FOUR KIT 

As above but 
with push -pull 
output stage 
and 21in.loud- 
speaker which 
fits under red plastic speaker grille. 
99/6, p.p. 2/6. (Size 6'" x 4K" x 
PRACTICAL WIRING DIAGRAMS, 
PARTS PRICE LIST, ETC., FREE WITH 

KITS OR 1/3 each. 
AFTER SALES SERVICE 

RADIO EXCHANGE CO. 
(Dept. P.W.), 

27, Harpur Street, Bedford 
Telephone 2367. 
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SKILLED MEN! 

USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 

VACANCIES 
FOR 

LINEMEN 
DRIVERS 

DISPATCH RIDERS 
DRAUGHTSMEN 

DRIVER 
ELECTRICIANS 

RADIO 
MECHANICS 
TECHNICAL 
STOREMEN 
TELEGRAPH 
MECHANICS 
OPERATORS 

Up to £25 tax -free Bonus 
plus first -rate wages for 
two weeks of your time 
ARE you in a skilled trade? Then you can 

probably add a tidy sum to your income by 
joining the Army Emergency Reserve. For one 
thing, you get pay and allowances at full Regu- 
lar Army rates whilst in camp. And the more 
your skill's worth in civilian work, the higher 
your Army rank and pay. Better still, you also 
get £9 -£25 bonus tax -free. 
For this you just spend 14 days a year at a 

;,, camp, working on your own speciality. And 
money's not the only profit you get from that. 
You get a grand refresher course, giving you a 
lot of new ideas, and putting you right in touch 
with the latest Army developments. And you 

get a welcome break from the usual routine, with sports, games and a 
great social life. For the place is full of people with the same interests 
as yourself. Don't miss this chance! Send off the coupon now to: H.Q. 
A.E.R. (R. Sigs.), Blacon Camp, Chester. 

THE ROYAL 
SIGNALS 

r POST THIS OFF RIGHT AWAY! 
Please send me- without obligation -the illustrated booklet telling me 

all about the Army Emergency Reserve. 

NAME ................_. 

ADDRESS ...._. 

TRADE .._.__....._ (PW /AER) 
L 
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EDDY'S (Noltim) LTD. 
(Dept. P.W.), 

172, ALFRETON ROAD, 
NOTTINGHAM 

ACOS CRYSTAL TURNOVER PICK- 
UPS. 2 sapphire scylii, 29/11. Post 2/6. 
TRANSISTORS. Yellow /Green Spot, 
6/11. 
TRANSISTORS. R.F. Yellow /Red Spot, 
13/11. Post 4d. 
SUB MINIATURE TRANSISTORS 
CONDENSERS, 1.6 mfd. 5 mfd. 10 mfd. 
16 mfd. 32 mfd., 2/6 each. Post 4d. 

JACK PLUGS. Standard type, 1 /11. 
Post 4d. 
MORSE TAPPERS. Plated contacts, 
adjustable gaps, Heavy duty. Good quality. 
Special price, 3/6. Post, etc. 9d. 
ACOS CRYSTAL MIKE INSERTS, 
4/11. High quality. Can be used for Tape 
Recorders, Baby Alarms, etc. Post 6d. 
MIDGET BATTERY 'ELIMINATORS. 
To convert most types portables to mains 
operation, 57/6. Post 2/6. Size 3.7in. x 
2.5in. x I.8in. Smaller than H.T. battery 
alone. (Please state make and Model No.). 
SINGLE PIECE THROAT MIKES, I/- 
each. Post 6d. Can be used for electrifying 
Musical instruments. etc. 
NEON MAINSTESTER/SCREW- 
DRIVER, 4/6 each. Post 6d. . 

GERMANIUM DIODES, 1/- each, 10/- 
dozen. Post 4d. 
CONDENSERS TUBULAR WIRE 
END. (Not Ex- Govt.). 8 mfd. 450 v., I/O. 
8-8 mfd. 450 v., 2/6. 16 mfd. 450 v., 2/9. 
16-16 mfd. 450 v., 4/3. 32 -32 mfd. 350 v., 
4/9. 32 mfd. 450 v., 3/9. 16-8 mfd. 450 v., 
3/9. 25 x 25 mfd, Midget, 1/3. 50 -50 mfd 
403 v., 6 /II. Post 6d. 
B.S.R. MONARCH 4 -Speed AUTO- 
MATIC RECORD CHANGER. Type 
UAB. Complete with High Fidelity Turn- 
over Head Type TCB. Capacity of 10 
records, plays 12ín., 10in., lin, intermixed 
in any order. 78, 45, 33 and 16 rpm. For 
A.C. mains 100 -250 volts. E6.19.6. Post, 
etc. 5/ -. 
RECORDING TAPE. 1,200 ft. Plastic 
Reels, 10 /I1. Post, etc. 9d, 

ALL ABOVE ARE NEW AND 
GUARANTEED. 

VALVES 
NEW AND SURPL USG UARANTEED 
ID5 
IR5 
ISS 
IT4 
3D6 
5U4G 
6AG5 
688G 
6616 
6C4 
6FI 
6F13 
6K7G 

IO/- 
7/6 

5%6 

4/9 
6/6 
5/- 

2/11 
8/6 

3/11 
12/6 
12/6 
2/11 

6K8G 7/6 
6L6G 6/11 
6SN7GT 5/9 
6V6G 5/11 
6V6GT 6/6 
6X5GT 6/6 
25A6G 11/6 
807(8) 3/9 
807 (U.S.A.) 

5/6 
954 1/6 
955 3/11 
956 2/II 
AZI 12/6 

AZ3I I0/- 
DAF96 8/6 
DF96 8/6 
DK96 8866 

7/6 
7/11 
6(- 
8/6 
9/- 

12/6 
8/11 
12/6 

DL96 
DM70 
EF80 
L63 
PCC84 
PCF80 
PCL82 
PY8I 
TDD4 

All tested before Despatch. 

C.W.O. or C.O.D. only. S.A.E. with all 
enquiries. Postage and packing 6d. per 
valve extra, Over C3 Free. Any parcel 
insured against damage in transit, for only 
6d. extra per order. All uninsured parcels 
at customers risk, 

* SEND 1/- FOR 56 -PAGE ILLUS- 
TRATED CATALOGUE. 

March, 1959 

P. P. COMPONENTS LTD. (r.Z) 
219, ILFORD LANE, ILFORD, ESSEX. Telephone !LF. 0295. 

* EASTER GIFTS FOR YOU * 
RECORD CASES. Beautifully made. Leatherette 
covered. Hinged top for easy access to record. Plated 
clip fasteners. This strong modern case Is hardwearing 
and washable. Carrying all your records including 
very expensive long players safely to parties and record 
sessions. 
Size -12in. holding 40 records -46' -. 
Size -12ín. holding 25 records -32'8. 
Size -loin. (Ideal 7in.) Bolding 50 record, -37 6. 
Size -lin. holding 40 records -32/6. 
Size -71n. holding 25 records -28'6. 
P. & P. 2 /6. 

RECORD PLAYER CABINETS 
708. Stylish cabinet by famous manufacturer. Cloth 
covered In contrasting colours (Red and Grey). Grilled 

- front control panel. Size 151n. x 191n. x 81ín. deep. 
Beautifully made. A cabinet of which you can be really 
proud. Takes 4 -speed B.S.R. Monarch auto -player and a 
611n. round or elliptical speaker. Room for any amplifier 
of your own choice. P. & P. 4,6. 
79'6. A delightful -looking cabinet in two -tone leather- 
ette. Size 1421n. x 171in. x 31in. Will take B.S.R. Monarch 
4 -speed autochanger and 61ín. round speaker. P. & P. 4/6. 
58/6. A well -designed cabinet in brown leatherette. 
Strong clip fasteners, easy carrying handle. Takes B.S.R. 
Monarch 4 -speed autochanger and space for a 4ín. x bin. 
elliptical speaker. Can be made up into an ideal Record 

_Player._ Size 161n. x 141in. x 81ín. deep. P. & P. 4/6. 
PIEC'ORD 'PLAYER CABINETS. 49'9. A practical 
cabinet, nicely designed. leatherette covered two -tone 
(Brown and Coffee). Size 15in. x 17ín. x Bin. deep. Takes B.S.R. 4 -speed au ochanger 
and 6lin. round or elliptical speaker. Carr. and ins. 416. 
ELAC FOCUS MAGNET, 5'9. 35 -38 mm. Permanent magnet type. Salvage. 
P. & P. 1/9. - - 

ELAC FOCUS MAGNET. 12'9. Brand new. 35 -33 mm. P. & P. 1,9. 
PLESSEY FOCUS MAGNET, 3'9. 35 mm. Permanent magnet type. Salvaje. 
P. & P. 1'9. 

STAMP FOR CATALOGUE. REGRET U.K. ONLY, 

TELETRON 
MINIATURE TRANSISTOR 

SUPERHET COIL KIT, 

'cx 

42/- 
470 k/c 

I.F. Transformers & Osc. coil, 
in screening cans sin. x Sin. 

dia. Dual wave Ferrite rod 
aerial 51 in. x 5 /16in. dia. For 

the TRANSIDYNE printed 
circuit Superhet. * 6 

Transistors. * P.P. output. * A.G.C. * Reflex. Full 

constructional folder, 9d. 
All component parts avail- 

able from advertisers. 
Push -pull and single ended 

1111 Tape oscillator coils avail- 
able for most decks at 8/6 each. 

Bias rejector coils and top lift Inductors. 
Dual range and Xtal diode coils, etc. 

Lists, 6d. 
THE 

TELETRON CO. LTD., 
1126, Station Rd., London, E.4. 

'Phone : SIL. 0836. 

ALFRED PADGETT 
40 MEADOW LANE, LEEDS, II 

Tel.: CLECKHEA1'ON 99 

12ín.' - T.V. Chassis complete with focus 
coil, etc less valves 15 / -. Carr. 5 / -. Ultra. 
Plessey, Banner, Marconi, etc. 
12in. Table T.V. Cabinets 5' -. Carr. 6/ -. 
12ín. Console Cabinet 20/ -. Carr. 7r6. Ideal for table R'G, Hi -FI cases, etc. 
We can supply any valve removed from 
loin. and 121n. T.V. chassis for 88 each. 
EF80 4/ -, 6AM6 3/ -. Post 9d. Mazda, Mallard 
or Marconi. All tested up to standard. 
New 3BP1 Tube 10' , Post 2'6. Base and 
screen for tube 4h, Post 2,6. Or complete 
13' -. 
New Mixed Pots. Wire and carbon. 5;- doz. 
Post free. 
New Valves. um 88. 5Z4 6 /8. X63 8 /8. 
DH63 6/6. U14 6'8. KTW61 2' -. 6K7 2'-. 
954 

/ VR65 1/ - -. VR92 /- Bd. 2X2 1/-. VR13fkl. H 2 
1/3. Post 9d. per valve. 
Electronic Scrap, Units, Receivers, 
Transmitters, spares of all kinds. Sold by 
weight. Half cwt. 10 /- net. Carr. 12' -. 

12in. Table T.V. Sets. Good workers. Tubes 
O.K., all BBC stations, £6/10/ -. Carr. and 
insurance 17' -. Cash refunded if not 100° 
happy. 
New Magic Eye. Removed from equipment 
Type Y,65 complete with base, resistors 
and panel bracket 5' -. Post 1/3. 

New Pots. Less switch 250K preset or lin. 
spindle 60. each. Post 9d. 416 doz. Post free. 
New Co -ax. Cable. 75 ohms. multi- strand 
B.B.C. or I.T.V. worth 1/3 per yard. Our 
price 66. per yard. Any lennth cut. Post 

.ONsAis"..." 
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4'011M] AND DEAR '1'111: LEADING DLUE-EN IN AMPI.IFIFIIN AND TUNED!: 

AMPLIFIERS BY 
WERDIK 
ARMSTRONG 
ROGERS 
DULCI 

GOODSELL 
QUAD 
LEAK 
W.B., etc. 

V.H.F. TUNERS BY 
ARMSTRONG 
LEAK 
QUAD 

ROGERS, etc. 

T.S.L. 
DULCI 
GCODSELL 

HI -FI SPEAKERS BY 
GOODMAN W.B. 
PLESSEY T.S.L. 
WHARFEDALE G.E.C. 

LORENZ, etc. 

A GIFT FOR THE SERVICE MANI 
BRAND NEW IN WOODEN CASE 

The Weston Model 772 
Type 6 super sensitive 
analyser. This pre- 
cision designed multi 
range test instrument 

has a large visible 
finely divided scale 
giving some of the 
range shown. Range: 
D.C. volts 20.000 
ohms per volt or 
1.000 per volt. 2.5 
volt range 50.000 
ohms. 10 voltjange 
200,000 ohms. 5W6 volt 

range 1 megohm. 250 
volt range 5 megohms. 
1.000 volt range 20 
megohms. - Ohms : 

0 -3.000 ohms. 0- 30.000 ohms. 0-3 meg. 0-30 
meg. D.C. milliamps : 10. 50, 250 IMIA or 

50 m croamps. A.C. volts : 1,000 ohms per volt. 
ONL7 £12.10.0. plus post and pkg. 7/6. 

ADAPT YOUR GRAM 
INTO A TAPE 

RECORDER 
giving the results of a normal 
tape recorder, and gram deck a. 10 . 0 Suitable pre -amp 

control unit 
65.12.6 P. & P. extra. 

ORIGINAL COST OVER E12 
A REPEAT OFFER AT A Sl'ILL (]REA'I'ER REDUCTION 
Limited quantity of this famous maker's 9' tube, round 
face white fluorescent V heater. 1 A. heater current, Max. 
Anode voltage 7 KV. Now Only £2.19.6. Crating and Carriage 11:6, 

I!eCjrOjiÏc S cFLEET ST.)d 
Dept. E, 152,3, FLEET STREET, LONDON, E.C.4 

Business Hours : Weskdays 9 -6. Saturdays 9 -I. Tel.: FLEet 2833 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

It An entirely new course of 
study based upon up -to -date 
techr.iques has now been pre- ',/,' pared by The Bennett College. 

The course is non- mathema- 
tical and contains clear dia- 
grams, starting from the very 
begiining (even including the 
basic principles of sound radio 
rece vers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
1ool.ing for! A home -study 
course includes: production 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept. C104TV, Sheffield) ^ 
Please send me derails of the new 

TELEVISION SERVICING COURSE 

NAME 

ADDRESS 

L AGE_...._ ._. J 

BUILD YOUR OWN 

.M AY 1T 

CAR RADIO 
HYBRID DESIGN -5 VALVE SUPERHET, 
TRANSISTOR AND PRINTED CIRCUIT 
STANDARD SIZE 7" x 2 " -12v. BATTERY 
ALL I NEW COMPONENTS- AVAIL- 
ABLE SEPARATELY OR IN COMPLETE 
PACK 

First and only DO -IT- YOURSELF Car Radio. Uses 
new B-imar low volt. valves, no vibrator. Printed 
circuit and power transistor. Negligible " fade " and 
no " b.Izz." Only 1.5 amp. consumption. Complete 
with chassis assembly, filter box and output stage 
including elliptical loudspeaker and detailed 
instructions. 

Save Ls only £13.10.0 plus 5/- p. & p. 

Cash with order 
or write for BUY -AS- YOU -BUILD details. 

Dept. N., MAYRA ELECTRONICS LTD. 
551 Holloway Road . London N19 Tel. ARC 5615 
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PRACTICAL WIRELESS 

PREMIER RADIO COMPANY 
AMBassador 4033 B. H. MORRIS & CO. (RADIO) LTD. 

March, 1959 

Tel.: MUS. 3451 

207 EDGWARE RD., LONDON, W.2 & 23 TOTTENHAM COURT RD., LONDON, W.1 

The "Petite" 
P O R T A B L E 

11.1] ItE BUILT Iblt 

£7.7.0 
Plus p. & p. 3' -. 

Batteries Extra. H.T. 
10,- (type 13126) or 
equivalent. L.T. 1'6 
(type AD35) or equiva- 
lent. 
*Size only Bin. x Bin. 

x 4;in. 
*Instruction book 1'8. 

YR EMIER BAITER l" h: I. I]1 IN ATOR, housed in two 
containers which are approx. the same size as AD35 and 
B126 Batteries. Kit 37/6 plus 2'- p. & p. 

These two receivers use the latest typs circuitry and are 
fitted into attractive cabinets 12in. X 61ín. x 511n. in either 
walnut or ivory bakelite or wood (1'- extra). 
Individual instructions books 1- each. post free. 

2 BAND T.R.F. £5.10.0 MAY BE BUILT FOR 

3 BAND SUPERHET £7 7 . O MAY BE BUILT FOR 
Postage & Pa, king 3'- (either kit) 

THE PREMIER 
7 WATT STEREOPHONIC 

AMPLIFIER KIT 
This amplifier uses 2 -ECL82 valves, 
1 -12AX7 valve. 1 -EZ80 valve recti- 
fier. Provision is made for both. 
3 ohms and 15 ohms speakers. The 
base and treble tone controls are 
ganged and balance is achieved with 
a separate control. Parts may be 
assembled on a gold' hammered 
finished chassis. with a black 
nersoex dial with gold. lettering. Complete set of parts. Prir'- 
£7.19.6 plus 5/- p.p. or assembled £8.19.6. Instruction booklet, 1 -. 

THE PREMIER 
3 3 STEREOPHONIC 

AMPLIFIER KIT 
This amplifier uses 2 -ECL82 valves 
and EZ80 rectifier. Ganged tone & 
volume controls together with a bal- 
ance control are provided. Comnlete 
set of parts. Price 88.6.0 or assembled 
87.7.0. Instruction booklet. 1 -. 

4' 

ADDRESS ALL MAIL ORDER ENQUIRIES TO: (Dept. 

LYONS RADIO1 
LTD. 

Dept. M.P., 3, GOLDHAWK ROAD, 
SHEPHERDS BUSH, LONDON, W.I2 

Telephone : SHEpherds Bush 1729 

DYNAMOTOR BLOWER. Rotary con- 
verters mounted on base plate with blower 
fan, fitted to one end which, if desired. can 
easily be removed. Rated at 18v. D.C. 
input for 400e. D.C. output. Operate quite 
well from I2v. D.C. input producing approx. 
220e. D.C. output at 80 mA. Overall height 
from base 41ín. x 9in. long x 41in. New 
condition. PRICE ONLY 17/8, post 3'6. 
CABLE BARGAINS. -Electricians Cable 
brand new to B.S. Spec.. P.V.C. insulation. 
7/029 twin with earth. 17 yard. 3/036 twin 
with earth. 1/1 yard. 3129 twin with earth, 
10d. yard. 3//029 twin, 9d. per yard. Any 
length cut. Add for carriage up to 25 yds. 
2/6. 26-50 yds. 3/6. Over 50 yds. 5' -. Orders 
over £5 carriage free. 5 -way Cable, each 
conductor 9(012 tinned copper, rubber 
insulated and colour coded,, synthetic 
outer insulation. ex -Govt. origin. Sold 
100 yd. coils only. PRICE ONLY .35,'- per 
coil, carriage paid. 
ENGINE DRIVEN ALTERNATORS. 
Type U2, Air Min. Ref. 5U(2617. 1,200 to 
2,400 cycles excitation 24v. D.C. As new and 
unused. PRICE 35' -, carriage 5, -. 
I..T. TRANSFORMERS. -Primary 180' 
230v. 50 cps. Secondary 4.2v. at 10 A. twice. 
Size 6 x 6 x 5iin. Ex -Govt. as new. PRICE 
ONLY 17/8, post 3'6. 
UNIVERSAL MEASURING BRIDGES. 
-Ex -Govt. by Mullards, measure 0.1 ohms 
to 10 megohms and 10 pF. to 10 mid. Can also 
be used to calculate power factor, for per- 
centage tolerance measurement and with 
the use of external standards for the 
measurement of inductance. Operate from 
100 to 250v. 50 cps. A.C. mains. Supplied in 

PRICE ONLY £7,post 3 /6jth 
instructions. 

VALVES. -As new, mostly ex- Govt.. all 
retested before despatch, at very keen 
prices. Send S.A.E. for list. 

GENEROUS H.P. TERMS 
AVAILABLE, MINIMUM 
DEPOSIT NOW ONLY 
IO" . REPAYMENTS TO 
SUIT YOUR POCKET. 

P.W.) 207 EDGWARE RD., LONDON, W.2 

TRANSISTOR SUPPLIES 
Red Spots, 7/- ; White Spots, 10/-; 
Yell. /Green, 7/3 ; Yell. /Red, 15 /- ; 

Ediswan XA102 (8 M /cs), 40/- ; XA104 
(6 M /cs), 18/- XAI03 (4 M /cs), I5 / -; 
XB104, 10/- ; Mullard 0071, 24/- ; 

0072, 30/- (Matched Pairs, E3) ; 0C45, 
35/- ; 0C44, (12 M /cs), 40/- ; Newmarket 
V I S I OP, 20 /- ; V 1520P, 39/- ; V 1530P, 
48/- ; VI 520I P, 25/ -. 
ELECTROLYTICS. Sub -Min, 3/- each 
(15 volt), 2, 5, 8, 25, 5011F. Ardente 
Trans., D239 and D240, 8/6 ; T1079, 12 / -; 
DI31 and DI32, 12/9. Mullard Trans. 
Amplifier Transformers, 13/6 and 
18/6. 
BARGAIN LINES (Post Free). - 
Phones (High R. Ex- Govt.), 10/6 ; 

Power Hand Mikes, 6/6 ; Super Co -ax., 
8d. yard ; Var. Condensers, .003 AIR, 
4/- ; .0005, 6/6 ; Morse Keys, 3/3. 

TERMS. -Cash with order. Post Extra. 
Moreo Reflex Circuit -Best 2 Tran- 
sistor. Send 8d. stamps for our Notes. 

MORCO EXPERIMENTAL 
SUPPLIES 

8 & le, Granville St., Sheffield, 2 

Tel.: 27461 

iforrelt 
Transistor Transformers for 
Quality Equipment 

H. W. FORREST (Transformers) Ltd. 
349, Haslucks Green Road, Shirley, 
Solihull, Warwicks. Tel.: Still-ley 2483. 

LISTEN TO THE 
WORLD 

WITH THE " COMET" 
SHORT -WAVE RECEIVER 

Using the " Comet " one -valve short -wave 
receiver it is possible to hear amateur 
transmissions and broadcast programmes 
from all over the world. These include 
sports events, news reports and variety 
shows. 
The " Comet " kit of parts is complete 
down to the last nut and bolt, and is 
accompanied by full instructions. 
Send stamped, addressed envelope for 
descriptive Folders and Price List. 

CENTRAL RADIO SALES, 
11, Small St., Bristol, 1. 

This Offer Applies sels to Gt. Britain and 
Northern Ire!an(1. 

TELEVISION 
The advance of Radio Technique will 
offer unlimited opportunities of high 
pay and secure posts for those Radio 
Engineers who have had the foresight 
to become technically qualified. 
How you can do this quickly and easily 
in your spare time is fully explained 
in our unique handbook. Full details are given of 
A,M.Brit.I.R.E., City & Guilds 
Exams., and particulars of up -to -date 
courses in Wireless Engineering, 
Radio Servicing, Short Waves, 
Television, Mathematics. etc.. etc. 
We guarantee "NO PASS -NO FEE." 
Prepare for to- morrow's opportunities 
and future competition by sending for 
this very informative 148 -page guide 
NOW -FREE and without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

(Dept. 242). COLLEGE ROUSE, 
29- 31.WrighCslane, Kensington,W.B 

'I 
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løq save Up,kra testsec . 
-you can have one NOW ....... 

Don't be at a loss waiting for a test set until you have sufficient - 
money saved to buy one.. You can have one of the well -known 
M.I.P. Series 100 Multi -Range test sets sent to you almost at 
once. A deposit of 47/6 secures. Balance payable over 6 or 12 

months. Cash price £12.7.6. 

Extended Terms 
Deposit 47/6 and 6 monthly payments of £1.15.0 

or 
Deposit 47/6 and 12 monthly payments of 17 /I1 

*21 SELF -CONTAINED RANGES *- 
10 -1,000 d.c. volts. 10 -1,000 a.c. volts. 100 Microamps to 500 
Milliamps d.c. 100 Microamr ?s a.c. 0 to 1 Megohm. 0 to 10.000 
ohms. 

All voltage measurements 
a.c. and d.c. are at 10,000 
ohms per volt. 

GD.2; 

POST COUPON FOR FULL DETAILS 

MULTI -RANGE 
TEST SET- SERIES 100 

MEASURING INSTRUMENTS (PULLIN) LTD. 
Electrin Works, Winchester St., Acton, London, W.3. 

Please send illustrated leaflet of the Series 100 Test 
Set with details of new easy payments scheme 

NAME 

ADDRESS 

E339 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NE Ú AND 
ARAN 

7:106 9'- I{BAn 13J714T 10'- EABC811 8 6 N17 : 8 
141 71 6111U8 13K711T 8,9 E139l' 5'8 \I, 8'- 
11'8 9- 61107 19 8 73KNUT 12 EBG41 10 - N18 8- 
11'3 8 8 11BN'6 7'8 1307(IT 7 6 EBFY'J 9 8 PCC,1 9 - 
Ip'L 8 8 6BN'7 7- 1655 9'- E(VNI 7 8 PCFNn 9'- 
11,3 78 6Clo 9- :5:161 106 E(vJx! 76 l'('F.+S 10.6 
19'11L 8 6 6(116 2:,1Ar'r 7 6 EG'11.1 7 6 P1.:I8 22;6 
1PD9 7 8 6112 5 6 !77,n: 9- 1146,1 9 8 I'1.83 9'- 
11.4 8 8 69'13 8 8 351.611'r 9- EC'P,n 10 8 l'YxI 8;6 
1P1 8 6 6J50 5 6 :1.1\Y4 8 8 F7C9'N2 10 6 L"/.1u) 17.6 
1P16 7 6 6J7GT 8'6 35'L4C:'f 8 - ECM 42 9 1':.3 6,6 
1P11 8 - 61;711 2 6 :763 10'8 EC:It,L 8 - 1 75 7'6 
IRi 7 6 6K61; 7,6 DAF91 7'6 ECL86 13 6 1'76 7:- 
1N5 7 6 61,6a 10ß DAF96 8.6 EF4I 9- 1-BC11 81 
l'14 4 6 3476T 8:6 11F91 7'6 EFBn 8 6 l'1'1144 9'- 
11 5 6- 60L711r 7'6 L1F96 811 EF86 12.- l'F41 8;6 
:(tl 10 6 nNV711T 8- D1176 7 6 EF9L 6 6 11L41 10'- 
3114 8 - 6161; 78 1)1177 56 E1093 58 l'Y4L 76 
:1N-t 7 6 6X4 L110144 8 6 E1.:16 22 6 w'76 8 9 
:iV4 8- 11X5üT 6- UBl36 10,- EL41 10 - \1'143 8$ 
51=4(l 86 ,115 88 11K91 76 F.L64 86 X17 76 
:1'/.411 96 12A118 10 8 11K92 9- P:Y51 10.8 X 1 9'- 
6.1K6 6 8 13AT6 8 8 UK96 8 6 EZ-13 7 6 X142 9 - 
((ALI 56 13AT7 76 111.6r2 76 Ey.66 8- XI56 9 - 
65111: 6 8 13A117 7.6 D1.91 8 - EZ01 8- Z77 6'6 
64T6 1 135X7 78 1)1201 81 KT33C 9 8 11117 756 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES D.P. ,mild], 
3.9 :. N.P., 3'3 ; No N.w., 26. Values I0K to 2M. 

MATCHED PAIRS 
EL84 21' -, 6Vlf 171 -, TA" 

27 .6. úl11111 18,- per pair. Puah Poll O.P. 
Tra.aa(onuere for above 3 -15 ohln 14:6. 

SETS OF VALVES 
1)K91, DP91, DAIM1, UL93 nr 1)1,94 27 6 
1)K96. U]911, DA1901, DL96 35'- 
1115, 1T4, 185, 3114 nr:3V4 27 6 
6I(0, 61(7, 6127, 6V6, 5140 or 6151 27;6 

Poit,ge awl packing 63. Over E1 post free. C.O.D. 2,6 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type " 38 " ( Walkie- Talkie) complete with 
5 valves, etc New condition, untested by us, but serviceable, no 
guarantee. 22/6 each. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NEW. PHONES, 15/6 ; THROAT MICROPHONES, 4/6 ; 

JUNCTION BOXES, 2/6 ; AERIALS, No. I, 2/6 ; No. 2, 5/- ; 

WEBBING, 4/- ; HAVERSACKS, 5/- ; VALVES, A.R.P.12, 4/6 ; 

A.T.P.4, 3/6. Set of FIVE VALVES, 19/- the sec. 
TRANSRECEIVERS. Type " 18 " M:rk III. Two Units (Receiver 
and Sender). Six Valves, Micrometer, etc. Metal Case, Un- 
tested. No guarantee, but COMPLETE E2 IOs. 6d. 
ATTACHMENTS for" 18 " Transreceivers. ALL BRAND NEW. 
HEADPHONES, 15/6 ; HAND MICROPHONE, 12/6 ; AERIALS, 
5/- ; SET OF 6 VALVES, 30/ -. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW. I5 /- 
LUFBRA HOLE CUTTERS. Adjustable I" to 31 ". For Metal, 
Plastic, etc. 7/- 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2 -pin, 
Spacing. Frequencies betw -en 5,675 Kc /s and 8,650 Kc /s. (F.T243) 
20 Mc /s. and 38.8 Mc /s. (F.T.24), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, I/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
TRANSPARENT MAP CASES, Plastic. 14" x lO '. Ideal for 
Maps, Display, etc 5/6 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres 5/6 
CONTACTOR TIME SWITCHES. 2 Impulses per sec , in 
case 11/6 
REMOTE CONTACTOR. For use with above 7/6 
MORSE TAPPERS. Midget Type, 2/9. Standard 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 
Complete with Battery. BRAND NEW 12/6 
MAGNETS. Strong Bar Type. 2" x e ", 1/6 each. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves ; Relay, etc., etc. 17/6 each. 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft Instruments. 12 for 45/ -, 
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
I I, LITTLE NEWPORT ST., LONDON. W,C.2. GER. 6653. 
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Best Buy at Britain's 
FEIt RANT t TES1'METER TIPS Q. An extremely compact self - 
contained multimeter. Volts 0 to 30, 150. 600 AC /DC. with additional 
0-3 v. DC. and 0-15 v. AC ranges; milliamps 0 to 7.5. 30, 150 and 750 
DC; ohms 0-25 K ohms. Accuracy BSS first grade. 500 ohms per volt. 
Knife -edge pointer and clearly calibrated Olin. scale. Complete 
with leads, prods, battery and instructions. In fitted velvet -lined 
I x 7 x 3 in. case. Brand new condition, perfect working order, 
72/6, post 2/6. 
R.F. UNITS. R.F.24, 12/6 R.F.28, 1716 ; R.F.27, 22'6 : Con- 
dition as new. Post each. 3/6. 
í'R100 COMMUNICATIONS RECEIVERS. Covers 60 kc,s- 
30 Mc /s in 6 bands. 11 valves, 2 R.F. and 3 I.F. stages. Crystal gate. 
BFO, etc. Ready for 200 -250 v. A.C. mains. 21 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21. S.A.E. for illustrated details. 
CR100 SPARES KITS. 15 valves. 2 of U50, DH63. KT63, X66 and 
7 KTW61. Output transformer, resistors..condenser.% electro- 
lytics, lamps. ALL BRAND NEW, 59/6. post 4/8. 
HRO COMMUNICATIONS RECEIVERS, complete with 9 coils. 
From 18 ans. S.A.E. for full particulars. 
811556, with latest drive, first -class condition, 27.19.6. R1155L, 
212.19.6. S.A.E. for full particulars. 
MOVING COIL 'PHONES.-Finest quality Canadian, with 
Chamois ear -muffs and leather covered headband. With lead and 
lack plug. Noise excluding, supremely comfortable. 19/6. post 2/6. 
INVICTA LOUDSPEAKERS. -Good quality 10 in. unit (imped- 
ance 3 ohms) in wooden cabinet 17 x 17 x 8 in. Complete with 50 ft. 
lead and jack plug. BRAND NEW. 39/6. carr. 5./6. 
WESTON E772 ANALYSERS. -Multimeter. Current, 0 to 100 
microamps 1. 10, 50, 100. 500 m /A., D.C. 0 to 6. 1, 5 Amps. A.C. volts, 
0 to 2.5, 10, 50, 250, 1,000, D.C. and A.C. Resistance 0 to 100, 1,000. 
100 K.. 10 Megohms. Complete in " Resine " covered carrying case, 
with leads and battery. Guaranteed. 28.19.6, carr. 46. 
AMERICAN ML'LTIMFTERS, by Precision, U.S.A. 400 micro- 

' amps basic. A.C. and D.C. volts to 6,000 D.C., milliamps to 600. 
Ohms to 5 Megs.. 20 ranges in all. In polished wooden case. 7i x 
7l x 56. Complete with leads, batteries and instructions. Tested 
and guaranteed. 25.19.6, post 3/6. 
TRANSFORMER BARGAIN.-Input 0- 200í250 tapped. Outputs 
250-0 -250 v. 80 m /Amps. ; 5 v. 2 Amps.: 6.3 v. 4.5 Amps. Upright 
mtg. BRAND NEW. Boxed. Ex- Admiralty, made 1952. A fine 50 c /s, 
mains tranny for ONLY 16/6. Post FREE. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 
Shop, Hours 9-6 p.m. (9 -I p.m. Thursday). Open All Day Saturday. 

BARGAINS IN RECORDER TAPES 

Save yourself £££'s with our brand 
YEW Magnetic Recording Tape 

Normal Our YOU 
price price SAVE 
21/- 15/- 6/- 
29/- 20/- 9/- 
35/- 25/- 10/- 
50/- 37/- 13/- 

5 STANDARD 
5" L.P. r STANDARD 
7" L.P. 

Cash with order. P. & P. 2/6 
3 or more post free. Money back ,guaw. n: se. 

Trade enquiries invited 
PRESTO SUPPLIES 

Dept. P.W., 145 HAMMOND STREET, PRESTON, LANCASHIRE 

CHILD'S PLAY ? 
Yes ! Anyone can build professional equipment without test gear! Over 100,000 enthusiasts have benefited from our Home Radio Constructor's Handbook, which gives full parts lists, circuits, etc., of many receivers, tape recorder, oscilloscope, feeder units, communications set,' hi -11 amplifiers, power pack, crystal set, etc. (including " P.W." Coronets). Packed also with data. construction, soldering and servicing hints, facts, formulæ. colour code, etc. ' Easy -as- A.B.C." FULL 
SIZED p.-p. Construction sheets are available FREE with orders. 
Even the beginner gets professional results first time! This claim confirmed by many hundreds of genuine testimonials received. Introduced virtually at printing cost, we invite you to send 3/- 
TO -DAY for your copy. Don't delay. 
NOWHERE IS THERE A BOOK SO VALUABLE TO THE 

NOVICE CONSTRUCTOR AND EXPERT! 

RODING LABORATORIES 
Hurn Airport, Christchurch Hants. 

THE WAVEMASTER 
TRANSISTOR PORTABLE 

AN OLYMPIC WINNER 
Pick of the World's Stations at 

your finger -tips. 
Long and Medium Wavebands. 
Comprehensive assembly data 

and Components Lists, 1/6. 
Complete Receivers Available. 

OLYMPIC RADIO 
COMPONENTS, LTD. 

224, Hornsey Road, Holloway, N.7. 

Morse Code operating . . . 

. , . as a PROFESSION 
45 years of teaching Morse Code is proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plant 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 5L0 
52b, Abingdon Road. London, W.9. 
Candler System Co., Denver. Colorado. 

ASTRAL RADIO PRODUCTS 
COIL PACKS. L/M/S. 36/ -, post 11 -. 

HOME RADIO.' 32 -page illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valverr, 21-, post 3d. 
TIFF COILS. 7/- pr., post 6d. DUAL 
WAVE HE Coil with REACTION. 
Specified for ` Summer All Dry Portable.' 
` A.C. Double Triode 1.' etc., 4/6, post 3d. 
IFTS Miniature, l' x 1; "x 21' in cans. Extra 
high ' Q.' Special offer. 9/- pr., post Cd. 
Crystal Set Coils. L. B; M.W., 2/B, post 3d, 

82 Centurion Road, Brighton 
CONSTRUCTIONAL DETAILS 

AND PRICE LISTS 
REP I Valve ... 9d. Trans -7 ... 1/6 
3 DEE ... ... 9d. Major -7 ... 1/6 
Mini -7 ... ... 1/6 F.M. Tuner ... 1/6 

Highwayman... 1/6 
Please add 3d. postage. 

FULL RANGE OF T.S.L. HIGH 
STABILITY # WATT 10% RESISTORS 

Bd. each. Any Quantity Post Free. 
Gold Spot (V6 /R2) Transistors 241 - 
Red /Yellow Transistors ... 211 - 
Green /Yellow Transistors ... 10 - 
White Spot Transistors . 176 
S.T.C. TS3 Transistors ... 13/6 

. Red Spot Transistors ... ... 
W.B. 21 inch Speaker . ... 22/ -'t 
Celestion 2} inch Speaker ... 29.1 - Post 
Sub -miniature Electrolytics Free 
1, 5 and 8 mfd., 15 v.w. 3/- each 
Teletron " Transidyne " six transistor 
pocket radio. Complete Kit, £11'19/8. 17.1) 
2/6. All parts sold separately. 
Teletron HAX coils. MW, 3/ -. LW, 3/6. 

Add 3d. Postage. 
Q -MAX CUTTERS 

tin. ... 12/9 Key 1/- 1 6d. Postage 
tin. and Sin.... 13/9 Key 1/- } each 
lin., 1 #ln., llin. 16'- Key 1/6 1 Cutter. 
Miniature Single Ended Transistor Output 
Transformer, 7/6. 

All Enquiries Welcome 
Send 1!- P.O. for 56 page illustrated catalogue 
FAIRDEAL RADIO (Dept. P.W.), 
73 WEST DERBY RD., LIVERPOOL. 6. 

Tel.: Anfield 5235 

Post 
Free 

WIRING ACCESSORIES 
Return of Post Service. Lowest possible 
prices consistent with high quality. Money back guarantee. 
PVC, Cable Flat Twin Twin with E. 3 Core 

1.044 £2. 1. 8 £2.15. 1 £2.19. 4 
3.029 
3.036 ££3.16. 

2 
É4.1Ó 

8.11 
É5.1Ó.1Ó 

7.029 24.19.11 £6. 1.11 £6.18. 3 

TRS CABLE 
1.044 £2. 3. 5 
3.029 £2.15. 9 
3.036 £3.15. 2 
7.029 £4.13.10 

22.13.11 
£3. 6.10 
£4. 6. 5 
£5.18. 2 

£3. 0.10 
£4. 5. 4 
£5. 8. 2 
£6.16. 7 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25, 50, 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over £2. Full range of accessories available. Send for 
complete lists. 

F. HUNT & CO. 
STEPCOTE HILL, EXETER. 

Phone Exeter 56687. ' 

CHASSIS 
18 swg Aluminium. Strengthened corners. 
All 25' deep. 
6" x 4" 4/3 111' x 76' 7/6 
71' x 51' 5/6 12' x 6" 8,1- 
10' x 74' 6/6 14' x 9' 11 /- 
Prompt service. Add V- post and pack: 
Orders over £1 post free. Any published 
chassis available. Enquiries invited. 
Sweetnam & Bradley, apt. AX 
BRISTOL ROAD, MALMESBURY. WILTS. 

rJ 
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RADIO SUPPLY CO. 
(LEEDS) LTD., Dept. C, 5 & 7 COUNTY (MECCA) 

ARCADE, BRIGGATE, LEEDS, I 

Terms : C.W.O. or C.O.U. No C.O.D. under £1. Post 1.9 
extra under £2. 2.9 ler £5. 

EX -GOVT. METAL BLOCK PAPER CONDENSERS. 
500 v. 8 -10 mfd., 3/9. 
EX -GOVT. CASES. Size 14- 10 -8lin. high. Well ventilated. 
black crackle finished. undrilled cover. IDEAL FOR BAT- 
TERY CHARGER OR INSTRUMENT CASE. OR COVER 
COULD BE USED FOR AMPLIFIER. Only 9/9. plus 2/9 postage. 
2 v. 16 a.h. EX -GOVT. ACCUMULATORS. New, boxed. 
Only 51 each, 3 for 151-, post 2/6. 6 for 2716. carr. 3/6. 
EX -GOVT. VALVES (NEW) 
1R5 7'9 
1T4 7/9 
1S5 7/9 
3S4 8/9 
5Y3G 8/9 
5Ú4G 819 
5Z4G 9/9 
6K7G 5/9 
6SJ7GT 6/9 
VOLUME CONTROLS 

6SLGT 
6SN7GT 
EATS 
6J5 
6J6 
6V6G 
6X4' 
6X5GT 

819 
8/9 
7/9 
5/9 
4/9 
7/9 
6/9 
8/9 

with 

6L6G 
807 
15D2 
35Z4GT 
MH4 
ECC83 
ECC91 
EF80 
EB91 

long (;in. 

11'9 
7/9 
4/9 
8/9 
419 
9/9 
4/9 
7/9 
4/9 
dlam) 

EF91 
. EL32 
KT44 
KT61 
EZIO 
EL84 
MU12 /14 
FW4 /500 
SP61 
spindles 

8 9 
3 9 
8'9 
9 9 
6.9 

10 6 
99 
9'9 
2 9 
all 

values less sw tch. 2/9. with switch, 3/9. 
EX -GOVT. SMOOTHING CHOKES RE-ENTRANT 
250 mA. 20 H 200 ohms . 19/9 SP HRS. Tann0Y, 8 
200 mA. 3-5 H Parmeko 50 ohms 9/9 watt, 7 -5 ohms. Only 
150 mA, 10 H 100 ohms ... 11/9 25/- each. 
120 mA. 12 H 100 ohms ... 9/9 5 CORED FLEX. 
100 mA. 5 H 100 ohms ... 3/11 Rubber insulated. 
80 mA. 20 H 900 ohms ... 6/9 14/36. 1'3 yd.. 50 /- 50 
60 mA. 6 -10 H ... ... ... 2111 yds.. £4 per 100 yds. 
COAXIAL CABLE. 75 ohm, lin., 8d. yd. Twin- Screened 
Feeder 11d. yd. 
.IUTCTION TRANSISTORS. Brand new R.F. type, 17/6. 
A.F., 7/6. 
EX -GOVT. MAINS TRANSFORMERS. All 200 -250 v. 50 c/s 
Pr. 0- 110 -200- 230 -250 v., 275-0-275 v. 100 mA.. 6.3 v. 7 a.. 

5v.3a. ... ... ... ... ... ... ... 21/9 
230-0 -230 v. 80 mA.. 12.6 v. 1.5 a.. 5 v. 2 a. ... ... 11/9 
250 -0-250 v. 150 mA. 5 v. 3 a. .. ... .... ... 18/9 
350 -0-350 v. 160 mA. 6.3 v. 5 a., 5 v. 3 a. .. ... ... 27/9 
450-0.450 v. 250 mA., 6.3 v. 3 a., 6.3 v. 1 a., 5 v. 6 a.... ... 49,9 
12.5 v. 3 a.. 5 v. 3 a. .. ... ... .. ... 12:9 
HEADPHONES. Brand new. Low resistance. Only 6/9 pr. 
VIBRATORS. Oak and Wearite synchronous 7 -pin 2 v.. 7,9. 
6 v., 8/9. New. 

GARRARD TA Mk. 2 4 -speed Single 
Record Unit with GC P.U. £9 15 8 

CARRARD. RC121 /4D Mk. II. 4 -speed 
Auto -changer with GC8 Pick -up £13 13 10 

GARRARD 4 H.F. 4 -speed Single Record 
Unit with TPA12 Transcription Arm 
and G.C.8 Pick -up £19 7 10 

W.B. PRELUDE Bass Reflex Console 
Cabinet £11 11 0 

W.B. PRELUDE Hi -Ft Console Cabinet 
(houses tape -deck, amplifier, tuner, etc.) £13 13 0 

W.B. T359 cone Tweeter £1 15 0 
W.B. H.F. 1016 Speaker £8 0 0 
W.B. H.F. 1012 Speaker £4 19 9 

COSSOR 3 valve 3 watt Amplifier Kit, 
complete with 2 speakers £9 15 0 

COSSOR 6 valve FM Receiver Kit, with 
10in. x bin. speaker £15 15 0 

COLLARO Mk. IV Tape Transcriptors £25 0 0 

AVO MULTIMINOR £9 10 0 
Teletron TRANSIDYNE 6 Transistor 2- 

wave Pocket Receiver Kit £11 15 0 
TRANSISTORS. Yell./Gr. Spot (A.F.), 10'- ; 

Yell. /Red Spot (R.F.), 15/- ; Mullard 0070, 
21/- ; 0071, 24/- ; 0072, 30/- ; 0C44, 40/ -. 

ALL The Above Items Sent Carriage Paid. 

COMPONENTS are still available for all OSRAM 
and MULLARD Circuits. 

Send 9d. in stamps for Illustrated List. 

L. F. HAN N EY 
77 LOWER BRISTOL ROAD, BATH 

...................... ...................... ..................... ...................... ..................... 

c.c.s. 
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COURSES ON:- 
TELEVISIO N 

ELECTRONICS 
RADIO and 
SERVICING 

EXAMINATION COURSES FOR:- 
P.M.G.'s C. & G. Radio 

Certificate Amateurs' Euam. 

Li (Márine Radio Operators) (Amateurs' 
cence 

Transmitting 
) 

C. & G. Radio Servicing Certificate (RTES) 

British Institution of Radio Engrs., etc. 

Whether you plan to have your own business, 
to become an electronics engineer or to take 
up a career in industry, an I.C.S. Course will 
help you to success. You learn at home in 
your own time, under expert tuition. Moderate - fees include all books. 

LEARN -AS - YOU - BUILD 

5 -VALVE 
SUPERHET RECEIVER 

RF AF SIGNAL GENERATOR 

Practical Radio Course 
A basic course in radio, electronic and electrical theory 
backed by thorough practical training. You build a4 -valvz 
T.R.F. and a 5 -valve superhet radio receiver, signal gener- 
ator and multi -tester. 
Other Learn -as- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,003 
ohms per volt) 

Past this Coupon TODAY! for FREE book on 
careers in Radio, etc., and full details of I.C.S. Courses. 

I 
I NTERNATIONAL CORRESPONDENCE 

SCHOOLS 
Dept. 171J, International Buildings, Kingsway, London, 

w.C.1 
Name Age 

(Block Letters please) 
Address 

Occupation 3 -59 

INTERNATIONAL 
CORRESPONDENCE, SCHOOLS 
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YOU can build any of these at Low Cost! 
A MINI :TRANSISTOR RADIO 

Ideal for: 
Late night listening. 
Children's nursery, et_. 

AN IDEAL PRESENT 
A two -stage highly sensitive circuit 
uses a new super high gain transistor 
coil and mini tuning Total build - 
condenser. Gives re- mg costs 

markable performance. 37/6 With step -by -step in- 
structions. 

/ V 
Beginners Includes 

can't go wrong. Plastic case 

Get your order in while mm! ear - 
7 piece, Bat - 

prices are low. Send 2/- series etc. 
for wiring diagram and All lmrlsoold 
componcnt price list..-- .'par.tely. 

Iv.WORLD WIDE SHORT-WAVE RADIO 

EXPLORE THE WORLD 
ON SHORT WAVES! 

Can be built for 
from our list of 351 components 
which can all be purchased 
separately, covers 10-100 
metres and is capable of 
receiving speech and music 
from all over the world. Price includes the famous 954 acorn 
valve and one coil covering 40.100 metres. 
Provision is made to increase to two or three valves and all 
components are colour coded. Send 2/- for point to point 
wiring diagram, layout and price list, 

Post and packing : Under I0 /- add 9d.: under 40/. add 1/6 : over POST 

I 

TRANSISTOR POCKET RADIO 
The ideal low cost transistor 
pocket radio for the beginner. 
The Two -Stage circuit utilises the 
new R.C.S. VARILOOPSTICK 
transistor coil. A specially designed 
miniature .0005 tuning condenser 
permits the receiver to be in a 
case which fits in the palm of your 
hand. Works for months off 
small battery costing 
7d. Can be built in 30/- 30 minutes. PRICE 
All components are sold separately, 

full construction data, including, plan to parts for 2' -. 

PERSONAL PORTABLE RADIÓ 
THE SET FOR PERSONAL LISTENING 

This little net was designed to give you a real personal 
portable radio that you can listen to anywhere with- 
out disturbing others. Use it on camping trips, in 
bed, in your office. Supplied with 
detachable rod aerial, it covers all the 
medium waves 200 -500 
metres. Average building 35f- time one hour. PRICE 
Send 2/- for specification, point to point 
circuit and parts price list. 

FREE. 

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only) 

CABINETS & HI -FI 
EQUIPMENT 

We can supply any Cabinet to 
your own specification. 

"The Serenade" £13.19.6 
Veneered with finest selected walnut, 
beautifully polished to a medium shade; 
this attractive cabinet has generous 
storage space, with motor board sliding 
out smoothly on metal rollers. 
We can also supply and fit this or any 
of our large range of cabinets with the 
latest Hi -Fi amplifiers, tuners, Trans- 
cription units, record changers, 
speakers, etc. 
Write for our NEW 24 page fully illustrated 
catalogue of cabinets and details of our 
campteie range of chassis. aufochanours, 
tape decks. speakers, etc., all available on 
easy 

RADIO 
120 (PW39) Green Lanes, Palmers Green 
London, N.13. BOWes Park 1155,6 

(Nr. The Cook Tavern) 

(-1- Finger Pianist, 
Build your own electronic keyboard 
and play everything ! Send for free 
leaflet. Guitar. cello, flute and trumpet 
are all easy. Write now.. . 

C & S, 10 Duke St., Darlington, 
Co. Durham 

A Complete Service ... 
Apart from making chassis, panels 
and rotary switches to individual 
requirements we supply all the 
" odds and ends," including bolts, 
nuts, capacitors, resistors, transistor 
components, valves and items for the 
service engineer and constructor by 
the leading makers. By return of 
post service. 

CATALOGUE No. 11. 
56 pages with 108 photographic 
illustrations with over 2,000 new 
guaranteed lines by leading makers, 
9d. post free. You cannot afford 
tq be without it. 

BARGAIN LIST No. 14 
Containing sale and " odd items " at 
greatly reduced prices for the radio 
constructor, short wave listener and 
amateur transmitter. 
Free on request for limited period. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

So -Red Works, Redlynch, Salisbury,I 
Wilts. 

ENSON'S 
ETTER 
ARGAINS 

RELAYS. 12,24 v. coil ; 4 make, 4 break contacts 
(10 amp, rated) by Magnetic Devices, 7/6. U.S.A. 
Semi -rotary action, DPDT heavy silver contacts : 

SPOT A SPST lesser contacts. 12 volt, 7'8. 
SWITCHES, toggle. U.S.A., DPDT, 1 /6. COM- 
MAND RECEIVERS, brand new, 6 valves. med. 
wave (0.52 -1.5 me /s), 97/6 ; used 82 /0 (post 3 6). 
Conversion data h cire. to CAR RADIO, 11. 
I.F. STRIP 373, new, with valves, 37/8. VI- 
BRATORS, Mallory G634C 12 v. 4 -pin, 7 8. 
R.F.26, R.F.27, good cond., 18 /- (p.p. 3' 6I. 
DYNAMOTORS. (post 3/6) ; 12 v. to 250 v. 61 
mA. and 6.3 v. 2.5 A., 1118 ; 6 v. to 250 V. 80 mA.. 
12;6. METAL RECTIFIERS : 240 v. 100 mA., 
4 ; 240 v. 30 mA., 3/6 ; 1,000 v. 30 mA., 7 /e. 
CHOKES, L.F., 1011, 120 mA., Screened, 7/61 
- 'II: 200 mA.. 4,18. R11555, new condition, 
tested, with handbook, 27.10.0 (Rail 10' -). 
SCR522 Modulation or Driver Trans., either. 7;6. 
VARIOMETERS (19 set), new, 15,' -. INDICATORS 
with C.R.T.e VCR:530 and VCR139A, 10 valves, 
etc., 50,'- (rail 8;6). Single Olin. C.R.T., 30 vat, es 
30,- (rail 7/6). CONVERTERS (ROTARY). 24 v. 
D.C. to .50 v. A.C. 4 A.. 40'- (mil 7'6). Ste inserts, 
G.Y.O. carbon, 2'8. EARPIECES, inserts, bal. 
armature type, 2,8. MORSE TRAINER SET with 
buzzer and key wired for 4¡ v. battery, 8/6. 
DRIVES : slow -motion, Admiralty 200 : 1 ratio, 
scaled 0 -100, 5'6. R1155 S.M. " N " type, new. 
10./8. VIBRAPAK, ti v. D.C. to 250 v. 60 mA.. 
smoothed ,vase. 22'6. 12 v. to 220 v. 60 mA.. 20- 
(p.C.: I. '). METERS, contain 2 separate micro - 
unp. movements and 2 weans, new-, 8 /6. l'rossover 
needle (L /R) 100µA each section : New. 126 or 
t roA. n 2, 8 /6. RESISTORS, vitreous, 41 watt. 
moot values from 1 k. to 100 k.. each 91. AM- 
PLIFIERS (Turbo) with 217C5. 1/7F7 and 7Y4, 
26,' -. METERS, tin. round flush, M.C. 100, 200, 
300. 500 mA. snub, 8/6 ; 1 mA., 17/6 ; 6 A., T.C. 

: :11 in., I mA. (40 ohm), scaled 0/5, 0,810, 0;15, 
0 Bu, b5, -. VALVEHOLDERS, U.S.A. Octal, 
doz., 4' -, POTENTIOMETERS. 100 k. or 500 k., 
new. doz. 5, -. AERIAL MAST STAYS, 40ft., 
multi -strmd toughened copper, cleated, 4/ -. 
LIST AND ENQUIRIES : S.A.E. please! Terms, 
t '.W.O. Pottage extra. Immediate despatch. 

Callers and Ceti : W. A. BENSON 
138. Rathbone Road, Liverpool, 15. SEP 6853. 
Callers: SUPERADIO (Whitechapeli LTD. 
(P.W.) 116 Whitechepel, Liverpool, 2. Rq r I I::6. 
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NEW "hico" 
PRECISION TEST GEAR KITS 

* Rugged printed circuits * Professional 

appearance * Easy -read open scales 

357 -5 A.C. /D.C. VALVE VOLT- 
METER illustrated opposite. Wide 
range. High Sensitivity. 28 ranges - 
D.C. and A.C. volts 0 -1.5, 5, 15, 50, 150, 
500 and 1,500 AND A.C. peak to peak 
volts to 4,200 sine or complex wave. 
0.1 ohm to 1,000 megohm. Decibel 
scale and centre zero. 11 megohm input 
impedance. Complete with test leads 
and probes, L15.0.0. Post Free. Acces- 
sory probes : R.F. to 200 megacycles 
type PRF -17, £1.17.6 extra. High Volt- 
age probe type PHF-4 to 30 kV, EI.II.6 
extra. 

324 -A AUDIO VALVE VOLTMETER, 
similar to illustration, features wide 
response (substantially flat from IO 

c.p.s. to 200 K /cs) and high sensitivity. 
A.C. from I millivolt to 300 volts in 10 

ranges. Decibel ranges -52 to -1.52 db. 
Input impedance I megohm. Essential 
for testing servicing aligning and experi- 
menting in all audio applications. I% 
precision resistors. Complete' kit (in- 
cludes everything), El 7.10.0. Post Free. 

Both kits use 4t in.200 microamp moving coil meters and contain everything necessary for 
construction -you only need the tools. Well written easy to follow instruction manuals 

tell you why as well as how. We guarantee all parts (including valves) for 9 months. 

Ask for further details. Deferred terms with pleasure. 

READY SOON :- 
OSCILLOSCOPE 

ELECTRONIC SWITCH 
R -C -L BRIDGE 

ELECTRONIC ORGAN 

HOWARD INSTRUMENTS LIMITED, Main Road, Radcliffe -on- Trent, Notts. 

Now in its second revised and enlarged 
edition ... the book for every television 
engineer, serviceman and dealer. Planned 
for on -the -spot use! 

TELEVISION 
ENGINEER'S 
POCKET BOOK 
Edited by J. P. I-Jawker 
This new and enlarged edition has been extensively 
revised to cover recent developments especially changes 
in receiver technique since the inception of the I.T.A. 
network on Band 3. Information is included on standards 
and waveforms ; British TV network (including field - 
strength maps) ; basic circuitry ; the sound channel ; 

projection television ; Band III conversions ; installing 
and servicing ; aerials ; interference ; fault tracing ; 

and valve and picture tube data, colour codes, intermediate 
frequencies, etc. This book will meet the practical needs 
of all concerned with the repair and maintenance of 
modern television receivers. 

252 pages . over 200 illustrations. 
Only M. 6d. FROM ALL BOOKSELLERS 

.. or in case of difficulty 13s. 6d. from GEORGE NEWNES 
LTD., Tower House, Southampton Street, London. W.C.2. 

NEWNES LONDON, N.16. STA 4587 

IVES 
S-1.1//: I/.11" 
S li 1-II'h 

All Guaranteed New and Boxed 
1.4 v. midget, 1R.5. 165, 1T4, 384, 3V9. DAF91, DF91, DK91, DK92. 

DL92, DL94 ; ANY 4 for 2716. 

Transit 

1A7GT 16/6 6V6GT 7'61DCC90 1056IEF91 619 P182 86 
1D5 9/6 6X4 9 DF33 10/6, EF92 51- PY83 8 6 
1H5GT 10 6 6X5GT - DF91 8'3 EL33 1619 PZ30 18,- 

10'8 7B7 98 
298 1R5 8/- 7C5 -'. DH76 EL41 U251 156 

155 
184 10/- 

6 
7C6 
7H7 

'- DH77 7 3 EL42 11/8 
-' DK32 16'6 EL84 S/9 

U50 7 6 
U52 

1T4 637S7 9 DK91 8.-'. EM80 9/6 U76 7 6 
11.15 6'6 7Y4 .- DK92 8 6 83081 9/6 U78 8:9 
3A5 10 6 10F9 1 6 DK96 88.,EM84 13/6 UABC80 9- 
3Q4 8''6 12ÁH8 .- DL33 9 - EY51 11/6 UAF42 9 6 
3S4 i'8 12AT7 - DL35 146 EY86 1218 UBC41 8.6 
3V4 88 12AU7 -. 6, DL92 7.6 EZ40 7/9 UBF80 9 6 
5114G 7-i 12AX7 8- DL94 8 6 F741 10/ L'BF89 9'6 
5V4G 111- 12BA6 8 - DL96 8 6' EZ80 7!- UCC84 18'- 
5Y3GT 7'6 12K7GT ^ - EABC80 7'9 FZ81 8/6 UCC85 9 - 
5Z4G 9 6 12K8GT 12,8 EAF42 96 FW4'50010/8 1.1CF80 19'6 
6AL5 5'8 12Q7GT 71- EB91 5 6 CZ32 111- UCH92 89 
6AM5 5'- 1497 15/9 EBC33 7'- KT33C 8/6 UCH81 916 
6AM6 819 19AQ5 7/6 EBC41 9 6 KT41 1416 UCL82 13'- 
6AQ5 7! 255A6G 111- EBF80 8 9 KT63 6I8 UCL83 15 6 
6AT6 7,3 25Z4G 9/- ECC81 8:- MH4 6/- UF41 9 3 
6BA6 7:6 25Z6GT 9'- ECC82 7 6 MU14 91- UF42 15'- 
68E6 7i- 3SL6GT 10 - ECC83 8 - N18 8/6 UF89 9'- 
6BH6 Si- 35Z4GT 7 6 ECC84 9 6 PCC84 9- UL41 9 3 
6BJ6 7'- 35Z5GT 8.6. ECC85 9 6 PCF80 9/- UL44 22 6 
6BR7 1016 43 12 6 ECF80 11 6 PCF82 12/- UL84 8 6 
6BW7 7/6 50CD6G 26 9 ECF82 11'6 PCL82 1116 URIC 9.6 
6CD6G 28/9 50L6GT 8 6 ECH35 10'-.I'CL83 14/6 UY1N 12 6 
6F6G 813 AC/VP' 13 6 ECH42 9 6 PENA4 111- UY21 14 - 
6K7G 4'6 AZ1 12 6 ECH81 8'6.PEN36C 96UY41 7- 
6K7GT 6!- B36 15 6, ECL80 11 9 PEN46 6!- UY85 7 6 
6K8G 7'9 CL33 16 9 ECL82 12'6 PL38 22'6 VMP4G 1318 
6L18 12/3 CY31 12 6 EF39 5'61 PL81 15!- VP4B 9 6 
6Q7GT 8/6 D77 56 EF41 916'PL82 816 VP41 6,- 
6SL7GT 7!- DAC32 10 6 EF42 11 8' PL83 10/6 171'1321 21 .- 
6SN7GT 7/6 DAF91 7 .6. EF80 7/61 PY80 81- W76 7 - 
6U4GT ill- DAF96 816 EF86 1316' PY81 8/6 R"77 5- 
6V6G 6/6 Postage 6d. per valve extra. Z77 6 9 

Any Parcel Insured Against Damage ln 6d. extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 
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ADVISORY SERVICE 
We offer a complete before and after soles service. Our 
advice is ALWAYS available and freely given, BUYING or 
NOT/ 
Whether expert or novice, let our extensive experience 
ensure your success. 

AERIALS 
An even wider range. We select the ever popular I.T.V 
add -ons to illustrate our bargains. 
5 ELEMENT. Complete with universal clamp and stand -off 
arm. Still unbeatable, 39/6. Also at 45/ -. 
8 ELEMENT. As above. 51/6. Also at 62/6. 
Easifix. All aerials pre -assembled and collapsed for transit. 
Easimod. All single aerials can be modified to " double " 
arrays if desired. 
Takiteasi I DO be careful on the roof. DON'T wear crepe soles 
in wet weather. (Better still wait for good weather). 
NOTE-Efficiency and gain of aerials depends on number of 
elements, spacing, siting, etc., and hardly varies with PRICE 
which concerns finish, long term durability and patent 
assembly methods. DO write us for aerial advice if in doubt. 

CABLE & ACCESSORIES 
CO- AXIAL. Hi- grade, low loss. suitable all normal purposes. 
Expanded polythene type. 8d. per yd. any length. 
SEMI -AIRSPACED. A " must " for long runs in fringe areas. 
(" Don't spoil the ship," etc.). 1/6 per yd. any length. 
DIPLEXERS ()unction boxes). Indoor type, 10/3. Outdoor 
type, 13/ -. 
IF -IN- DOUBT. Use a separate downlead for I.T.V. with a 

skirting board " diplexer " if necessary. 

TURRET TUNERS 
Still available. The famous " Brayhead " at /6.19.6. 
Easifix. Over 600 models convertible to I.T.V. by simple 
"plug -in " technique. 
SUCCESSFUL ! We have received very many appreciative 
letters. Our supplementary advice ensures success. 

CONVERTERS (external) 
66.19.6. Accessories, 7/6. 
Our external converter gives the very simplest conversion to 
L T.V. 
Handsome appearance. 
Easifix (in fact, dead easifix !) Place on top of T.V. and connect 
up as per our instructions. 
Efficient. 2 valve circuit. Best on the market at the price. 
Definitely superior to the cheap I valve efforts. 

AMPLIFIER KITS 
Our DO- IT- YOURSELF amplifier. After exhaustive tests we 
have selected the famous Cosser 562KX: 
Definitely the job for novice or expert. Not a " lash -up " 
but the real thing. OUR SUPPLEMENTARY ADVICE ensures 
success. 
Printed circuit technique giving HI -FI 3 watts output. 
Twin Loudspeakers. Suitable all inputs. 
Illustrated step -by -step advice. Everything except the cabinet ! 

69.15.0 tax paid. 

RADIO KITS (F.M. /V.H.F.) 
Our DO -IT- YOURSELF radio. Again, after many tests, we have 
selected the famous Cossor 701 K. 
Everything except the cabinet for a 6 valve V.H.F. /F.M. radio. 
Pre -aligned R.F. and I.F. stages. (Expensive test gear not 
required). 
10in. Elliptical loudspeaker. 
Illustrated construction manual plus our Supplementary Advice. 
£15.15.0 tax paid. 

AUTOCHANGERS 
The famous and reliable MONARCH UA8. 
Multi- speed, multi -play. Hi -Fi turnover cartridge. 
Noce our price. 66.19.6. (List £9.15.0). 
Convert your old " gram " or build your own " player." 

TERMS OF BUSINESS 
Cash with order or C.O.D. (2/6 extra.) 
Extended credit on expensive items. Write us in confidence. 
Carriage free above £5 except aerials and autochangers. 
Packing and carriage Aerials : 5 EL. (2/6); 8 EL. (3/6); Others 
(5/ -) ; Autochangers (7/6). 
If in doubt about carriage, terms, etc., or if needing advice, 
WRITE US FIRST. 

WILSON 
48, CATHAY, BRISTOL, I. 

TEL. 57819 or 26242. 

"PYE" IO" HIGH QUALITY SPEAKER 
Supplied in magnificent cabinet complete with 30ft. of lead 
and plug. Ideal for HI -FI and Stereo. Used by the Ministry 
with the finest communication receivers. Satisfaction guaran- 
teed. Brand New in original packing. 45'- each, carriage 5 -. 

18 SET 38 SET. GENERATOR AND SUPPLY UNIT 
This Unit supplies H.T. and L.T. to these popular Transreceivers 
from 8 v. D.C. source and contains Hand Generator charging 
6 v. Accumulators with small Vibrator Pack supplying 150v. 
This Brand New Unit is offered at only 30/- carriage paid. 

COMPLETE No. I HEADGEAR 
Brand New. Consists of low impedance padded headphones and 
No. 7 hand microphone with moving coil insert. Price 10 -. 
P. & P. 3/6. 

MICROPHONES 
All Brand New with tort and plug. 
No.8. With Blue Carbon insert 8'6 each. No. 3A. With Refillable 
Carbon insert. Finished in Red and Black bakelite with white 
mouthpiece. 5'- each. 
AMERICAN No. 7. Moving coil. Tested. Only 8'6 each. 
TANNOY. Power Microphones. 10'- each. 
No. 4A. 18 Set Type, 5/- each. ENGLISH THROAT Microphones 
41 each. 

Please add post and,packing 16 on each. 

NEW CRYSTAL MICROPHONES 
Miniature continental lapel mike with rubber suction pad. 
ideal for Tape recording and most amplifiers. Supplied in 
presentation case for only 37/8 post paid. - 

ACOS" Stick Microphone. Current manufacture. Only a 
few of these £5.5.0 mikes offered at only 52/6 post paid. 

HOOVER ROTARY HEADPHONES 
TRANSFORMERS D.L.R.1. Low resistance with 

cord and plug, 3/6. P. & P. 2, -. 
CHAMOIS PADDED. Most 
comfortable type ever manu- 
factured. Low resistance, mov- 
ing coil. 25' -. P. & P. 2/6. 
D.H.R. Balanced armature. 
high resist. Only 12'8. P. &P 
2/ -. 
D.L.R. No. 5. Balanced arma- 
ture, low resist. Only 7/6. 
P. & P. 2/ , 

EACH II.S.30. American lightweight 
P. & P. 2/ , with miniature earpieces. Only 

Order now while stocks last ! 15/ -. P. & P. 2 ? -. 

12 v. in- 
put. 500 v. 
output at 
65 mA. or 
6 v. input. 
250 output 
at 75 mA. 
Now offered 

at only 

10/6 

MINIATURE YANKEE 
SHORT -WAVE RECEIVER TYPE RBZ 
Covering 5 -13 Mc /s. Supplied in excellent working order, com- 
plete with haversack, headphones, aerial lead, and full instruc- 
tion booklet. Size including haversack 6" x 9" x2-. Price 5 gns., 
post paid. Batteries 15/- extra. 

SCR 522 -2 METRE INSTALLATION 
Complete V.H.F.. Transmitter Receiver consisting of an auto- 
matically tuned. 4- channel. crystal -controlled transmitter 
receiver. covering 100 -156 Mc /s, amplitude modulated voice giving 
output of 12 watts. Consisting of 18 valves 2 -832, 3 -12A6, 1-6Go. 
2 -6SS7, 1 -12J5, 1 -1208, 1 -9002, 3 -9003, 1- 12AH7, 3- 12SG7. Power 
requirements 300 volts H.T. and 12 volts L.T. Housed in black 
metal case. Size 121in. x 161n. x 91ín. 
Complete Transmitter Receiver only 
Supplied complete with full operating 70/ 
details and circuit diagram. Carr. 10' -. 

WIRELESS SET No. 46 
A portable R.T. and M.C.W. 
sender- receiver for frequencie 
between 3.6 and 9.1 Mc/s. Pri- marily a man -pack set, it is 

especially adaptable 
for use under difficult 
conditions, such at 
those prevailing dur- 
ing landing opera- 
tions. Fixed crystal 
controlled tuning is 
employed on both 
sender and receiver, 
with a switch for 
three alternative 
channels. Thus, the 
usual " tuning in " 

and netting operations are eliminated. These sets are supplied 
complete with all valves but less crystal, which can be obtained 
to suit your own requirements. Price, including circuit diagram. 
45 -. P. &P.4, -. 

R. ADLER & SONS 
(RADIO) LTD. 

KING'S HEAD YARD, COPTIC ST., LONDON, W.C.1 
CALLERS WELCOME TEL MUS 950.5 

J 

Mir 

/ 
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" Easy -to -Build " Radios 
Complete Parcels. All components available separately. 

CIRCUIT DIAGRAM & BUILDING INSTRUCTIONS 
FOR ANY OF THESE, 1/6 each, post free. 

c 
... ..,. 

vv, :: : + . 'PaC+)w. N ... 

You can build this 
6 TRANSISTOR 
POCKET RADIO 

for L9/19/6 plus 3!6 post. 
Printed Circuit construction. A 
FULL medium and long wave 
supsrhet using very latest com- 
ponents including 6 transistors, 
2)in. moving coil speaker and in- 
built Ferrite aerial. Handsome 
cream or coloured plastic case ,..5)1 

x 3} x Hin., weight 12 ozs. full 
assembly instructions supplied. 
Demonstrated at either address, 
All components available separately. 

TRANSISTOR 
PORTABLE 

Uses 7 transistors and I 

germanium diode. Can 
be built complete for 
C9/I9/6 plus 3./6 post. 

MIDGET T.R.F. 
For 200/250 v. A.C. mains, 
med. & long wave. Usa 2 
double -purpose valves. Can 
be built complete for L4 /19¡6 
plus 5/- post. 

LASKY'S F.M. TUNER 
Printed Circuit version of the 
G.E.C. 912 " F.M.Plus." Can be 
built for L7/19//6 plus 36 Post. 

TRANSISTOR AUDIO AMPLIFIER 
200/250 milliwatts. Can be built complete for 79/6 plus 3;6 post. 

TRANSISTOR SUPERHET TUNER 
Battery operated. Can be built complete for L5 /12/9 plus 

3/6 post. 

4-VALVE S /HET 
PORTABLE 

Med. & long wave. 

BATTERY version can be 
built for 7 Gns. plus 
3/6 post (only batteries 
extra). 
MAINS /BATTERY ver. 
sion can be built com- 
plete for 9 Gns. plus 3'6 
post. 

L.1NKI'S (II-1IUROW IIOAD) LTD. 
42, TOTTENHAM COURT ROAD, W.I. Telephone: MUSeum 2605. 
370, HARROW ROAD, PADDINGTON, W.9. MD. 4075 and CUN. 1979. 

Open all day SATURDAY. Half -day Thursday. 
PLEASE ADDRESS ALL MAIL. ORDERS TO HARROW ROAD. 

TESTOSCOPE 
^+',`(c.r:- 

_ 

MAINS 
TESTER 

rw .-r-. r-,-i_. = s6üiFi _..-., 
For high and low 
voltage testing. 
Standard Model: 
range 100/850 volts A.C. or 
D.C. Dual Model : range 1 30 and 
100/860 volte A.C. or D.C. 

Write for interesting icelle 23F. 

ll l) Ì)d k(st) txru.../ 
" ffi.rt.Y ran. Ele,trical Testing," nute a astable, 1,- post free. 

H/ 1 SHORT -WAVE i1.V. EQUIPMENT 
Noted for a- er m years for ... 
S.W. Receivers and Kits of Quali'n. 

Improved designs with Deaeo coils : 

M supplied to Technical Colleges, et.. 
Rae -valve Kit, Model "C," Price 25 - 
'rwo-valve Kit, Model "E," Price 50 - 
New Addition : Model "K 
Super sensitive "All Dry" Receiver. 
Special Intl. price. Complete Kit, 77 -. 

All kits complete with all components, 
accessories and full instruction'. 
Before ordering call and inspect a 
demonstration receiver, or send 

dstamped, 
addressed envelope for 

escriptive catalogue and order form. 

" H.A.0 -" SHORT -WAVE PRODUCTS 
+Dept. TB), 11 Old Bond Street, 

London, IC .1. 

The 66 TYANA 
ff Standard 

Soldering Iron 
Adjustable Bic. 
Weight approx. 4oz. 
Heating Time 3 min. 

40 Watt economy Consump- Standard Voltage 
titan Ranges. 

16/9. Replacement Elements and Bits always available. 

"DIPLOMA" 
HEADPHONES 

Lightweight High Resistance (4,000 
ohms). Complete with cord. 17/6. 
Ideal fer CRYSTAL SETS and also 
for use with TAPE RECORDERS. 

KENROY LIMITED, 152/297 UPPER ST., ISLINGTON, 
LONDON, N.1 Telephone : Canonbury 4905 -4663 

RES1 /CAP. BRIDGE p.35 /z,_ 

Checks all types of resistors, condensers 
6 RANGES 

Built in 1 hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 
RADIO MAIL (Dept. PL) 

Raleigh Mews, Raleigh Street, Nottingham 

RADIO AND TELEVISION 
COMPONENTS 

We operate a prompt and efficient MAIL - 
ORDER Service. 3d. stamp (onl) for 

Catalogue. 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

B.B.0 J .I.T.C. -FI. AERIALS 

2 
B.R.C. (Band 1).-Teles- 
coppilc loft, 19 /& External 
R. /D, 23/8. X " Chimney 
unit. 75/-. 
I.T.V. (Band 31.-- 3-ele- 
ment loft array. 241- 
6- element. 32/6. Wall 
mounting, 3- element, 33 9 ; 

5- element. 41/3. 
Combined B.R.C. +I.T.%'. 
Loft 

element, 
element. 

4W all 
mounting, 1 +3 element. 
66/3 1 +5 element, 68:9. 
Belling " Golden V " room 

aerial, ter-. Antiference "V," 25! -. 
F.M. (Band 2).- Lott "H," &g 3-ele- 
ment, 524. S.'D loft, 12/8. External S, D. 
sea. State channel when ordering. 
C.W.O. or C.O.D. PIP 2,6. Coaxial cable, 
Sd. yd. Coaxial plugs. 1/3. Send ed. 
stamps for Illustrated Iieta. 
K.v..1. ELECTRONICS Dept. P.W. 
31, (.odetane Road. Kenle), Surrrs 
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COMPARE THIS PRICE 

MAINS OPERATED 
* FIVE VALVE SUPERHET * BUILT IN FRAME AERIAL * ALL MARCONI VALVES * SLOW MOTION TUNING * 7 x 4 inch ELLIPTICAL SPEAKER * GRAMOPHONE PICK -UP SOCKETS * SIZE 10 x IO x 4 inches. * MAINS 200/240 v. A.C. /D.C. 

£7.1 2.6 Post 3/6. (BOTH MODELS) 
PORTABLE POLISHED WOOD CABINET, 27/6. 

SUPER REXINE PORTABLE CABINET, 37,6 

GUARANTEED BRAND NEW AND 

A.C. /D.C. 200/250V Portable -Gram AMPLIFIER 
Completely assembled on baffle board size 12 }" x 4}" depth 3" 
Containing two Mullard valves type ULM and UY85, Elac 7" x 4" 
elliptical speaker, volume control, tone control. Nothing else to 
buy, just plug in to mains and connect your pick -up to amplifier. 

Absolute bargain 67/6 Carr. 2/ -. 

RECORD PLAYERS 
COLLARO CONQUEST. -4 -speed auto -changer with light- 
weight turnover crystal pick -up and manual control. 

£7/19/6 °.P. 4/6. 

COLLARO 4 -speed single player with crystal turnover head. 

L6/19/6 P.P. 3/6. 

B.S.R. 4 -speed auto -changer with light- weight turnover crystal 

pick -up head. £6/ I9 /6 P.P. 4/ , 
EACH OF THE ABOVE RECORD PLAYERS INCORPORATE 

THE LATEST FEATURES: 

* LIGHT WEIGHT ACTION. * LONG PLAYING LIFE. 

* EASE OF FITTING AND USE * FULLY GUARANTEED. 

R.C.A. RIBBON MICROPHONES 
Brand new. desk type with lead. 

ONLY 65/- P.P. 1 / -. 

STROBE UNIT 
Complete with : 6 -EF50 ; 5 -EA50 ; SP61. 
Relays etc. 

TYPE 25 SWITCHED R.F. UNITS 
Tuning 30 to 40 Mcjs. Includes 3 SP6I's. 
Circuit 9d. Carriage 2/6 
TYPE 26.- Variable tuning, 50 to 65 Mc /s. Including 
2 EF54's and I EC52. Circuit 9d. Carriage 2/6. 

35 /- P.P. 2/6. 

Io/- 
25f- 

426 CONTROL UNIT 
Includes : 4-EF50 ; 2 -SP6I ; EB34 ; multibank switches ; 

pots ; transformer, etc. 
ONLY 30/- P.P. 3/ -. 

CRYSTAL MIC. INSERTS 
)in. Square ... ... - 3/6 1¢;n. Round (Acos) ... 7/6 

sin. Round (Acos) ... 5/ 2; Round (Acos) ... 12/6 

Moulded plastic hand mic case suitable for any of above, only 2/6 
P.P. 6d. per item. 

LARGEST RANGE IN COUNTRY OF CRYSTALS, 
VALVES AND TRANSISTORS. SEND FOR FREE LISTS. 

A COMPLETE RECEIVER 

PORTABLE RADIO 
The product of a well -known radio manufacturer.: 
Gives world -wide coverage on all wavebands. 

I The ideal unit for a radio -gram or portable radio 

Models available: 
Type C- 

Medium wave, 180 to 550 metres. 
Short Wave, IO to 30 metres (30 to IO Mc /s) in two wavebands. 
Gramophone. 

Type D- 
Medium Wave, 180 to 550 metres. 
Long Wave, 800 to 2,000 metres. 
Short Wave, 15 to 50 metres (6 to 20 Mc /s). 
Gramophone. 

IN PERFECT WORKING ORDER 

THE NEW MULLARD 3 -3 HI -FI AMPLIFIER * 3 watts output. * Separate bass and treble controls. * Radio and pick -up input. * Radio /record balance control. * Overall size IN x 8} x 31 in. 
This is the new super all enclosed model ; a hi -fi amplifier at a 

reasonable price. £8 /8 / -s p.P. 3/ -. 

VIBRATOR PACKS. Input 6V d.c. Output approx. 100V. d.c. 
at 30 mA, fully smoothed and r.f. filtered. Size 6 1" x 5" x 2 ". 
Fitted with Mallory 629C vibrator. BRAND NEW. Boxed. 12/6. 

PACKARD -BELL PRE -AMP. 
Complete in screened case with 6SL7GT ; 28D7 ; relay ; leads ; 

jack plug. etc. Handbook. 
BRAND NEW. ONLY I2 /6 P.P. 2/ , 

MORSE PRACTICE BUZZER UNITS 
Ready wired on board, complete with key. 

ONLY 4/6 P.P.11/6. 

Headphones 7/6 pair. Requires 41 volt battery. 

"373" MINIATURE I.F. STRIP 10.72 MC /S 
The ideal F.M. conversion unit 
as described in " P.W." April/ 
May, 1957. Complete with 6 valves, 
three EF9I 's, two EF92's and one 
EB91.I.F.T's, etc., in absolutely 
new condition. With circuit and 
conversion data. 

I2 /6 (less valves) 37/6 (with valves) 
Postage and packing 2/6 (either type) FM AT ITS CHEAPEST ! 

PYE 45 Me /s. STRIP TYPE 3583 
Complete with 12 valves. 10 -EF50 ; EB34: EA50, with modi- 
fication data ; For TV Sound Strip. 

ABSOLUTE BARGAIN 39/6 Carriage 4/6. 

DYNAMOTORS 
12 volts D.C. input. 220 volts, 165 mA. output. 32/6, Post FREE. 

ROTARY CONVERTER 
24 v. D.C. to 230 v. A.C. 50 cycles. 100 watts. Brand new and 

unused. £5.10.0 Carr. 7/6. 

COMPONENT CHASSIS 
Chassis board filled with high -stability resistors ; condensers ; 

unistors (S.T.C.) ; V/H, etc. 5/- P.P. I;-. 
3 -12 -way switches with indicators ; resistors : condensers ; 

unistors (S.T.C.) on panel, etc. 5/- P.P. If-. 

SEE OUTSIDE BACK COVER 
FOR MORE BARGAINS. 

HENRY'S (RADIO) LTD. (Dept. P.W.M) 5, HARROW 
ADDINGTON, 

ROAD, 
LONDO 

EDGWARE ROAD, 

Opposite Edgware Road Tube Station. PADdington 1008/9 OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. 
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March, 1959 PRACTICAL WIRELESS 

Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
' Blueprint 

CRYSTAL SETS 
2/- each 
Crystal Receiver PW71* 
The " Junior " Crystal 

Set PW94 
2/6 each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 each 
The " Pyramid " One- 

valver (HF Pen) 
The Modern One - 

valver ... ... ... 
Two -valve : 2/6 each 
The Signet Two (D & 

3/6 each 
Modern Two -valver (two 

band receiver) 

Three -valve : 2/6 each 
Summit Three (HF, Pen, 

D, Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans) ) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D. 

PW93* 

PW96* 

PW76* 

PW98* 

PW37* 

PW82* 

PW87* 

3/6 each 
The All -dry Three ... PW97* 

Four -valve : 2/6 each 
Fury Four Super (SG, 

SG, D, Pen) ... .,. PW34C* 

Mains Operated 
Two -valve : 2/6 each 
Selectone A.C. Radio- 

gram Two (D, Pow)... PW19* 

Three -valve 4/- each 
A.C. Band -Pass 3 ... PW99* 

Four -valve 2/6 each 
A.C. Fury Four (SG, SG, 

D, Pen) 
A.C. Hall - Mark (HF, 

Pen, D, Push Pull) ... 

PW20* 

PW45* 

SUPERHETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet ... PW52* 
Mains Olerated : 4/- each 
" Coronet " A.C.4 ... PW100* 
AC /DC " Coronet " Four PW 101 * 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
Simple S.W. One -valver PW88* 

Two -valve : 2/6 each 
M.dget Short -wave Two 

(D, Pen) 

Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 

PW38A* 

PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63* 

The Band -spread S.W. 
Three (HF, Pen, D 
(Pen), Pen) ... ... PW68* 

MISCELLANEOUS 
2/6 each 
S.W. Converter -Adapter 

(1 valve) ... .., PW48A* 

The P.W. 3 -speed Auto - 
gram ... ... (2 sheets), 81 -* 

The P.W. Monophonic 
Electronic Organ (2 sheets), S - 

TELEVISION 

The " Argus " (6in. C.R. Tube) 3/ -* 
The " Simplex " ... 3;'6* 
The P.T. Band Ill Converter 1/6* 

All the following blueprints. as well as 
the PRACTICAL Ii IRELESS numbers 
below 94. are pre -war designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their pares box. The 
ma'ority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 
B.B.C. Special One - 

valver AW387* 

Mains Operated 
Two -valve : 2/6 each 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

SPECIAL NOTE 
THESE blueprints are crown full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes that constructional details are avail - 
able, free with the blueprint. 

The index letters which precede the Blueprint Numberindlcate theperiod- 
Ical in which the descriptior appears. 
Thus Y.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wit e.'e s. 
IV .M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS. Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southampton Street, Straw. 
W.C.2 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 
One -valve : 2/6 each 
S.W. One -valver for 

American ... ... AW429 

Two -valve : 2'6 each 
Ultra -short Battery Two 

(SG, det Pen) ... WM402 

Four -valve : 3/6 each 
A.W. Short Wave World - 

beater (HF, Pen, D, RC, 
Trans) AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P) ,,, WM383 

Mains Operated 
Four -valve : 3i6 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... .., WM391 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (IO Watts) (3/6) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3/6) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/6) ... WM403* 

I QUERY COL'POr 
I This coupon k available until Mar. 6th I 
I 1959, and must accompany all Queries 
I sent in accord with the notice on 

our "Open to Discussion " page. I 
I PRACTICAL WIRELESS, MAR. 1959. 

Published on the 7th of each month by GEORGE NE WNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and printed in England by W. SPEAIGHT & SONS. Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand: GORDON& GOTCH (A Isla). LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year : Inland 195., Abroad 17s. 6d. (Canada lbs.). Registered at the General Post Office for the Canadian Magazine Post. 
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NEW! 
PRACTICAL WIRELESS March, 1959 

THE "QUINTET" TRANSISTOR 
A FIVE TRANSISTOR POCKET 

SUPERHET ON PERDIO 

PRINTED CIRCUIT, USING 

EDISWAN TRANSISTORS. 

Size 5 x 3} x IJin. 
Weight : 12 ozs. 

Total cost, including EDISWAN 8. I O, O s transistors, cabinet, etc., 
ALL ITEMS SOLD SEPARATELY 

"THE TRANSISTOR-8" 

P.P. 2/6. 

Push -Pull Portable Superhet. 
This Portable 8 Transistor Superhet is tunable for both Medium and Long 
Waves and is comparable in performance to any equivalent Commercial 
Transistor Set. Call and Hear Demonstration Model. 

*8 EDISWAN Transistors. * 250 Milliwatcs Output Push -Pull. * All components identified. * Medium and Long Waves. * Internal Ferrite Rod Aerial. 
*7 x 4in. Elliptical Speaker. * Drilled chassis 8f, x 2 }in. * Point -to -Point Wiring and Practical Layout. * Economical. Powered by 7} v. battery. * Highly sensitive. * Attractive lightweight contemporary case. 

In various colours. 

ICar Radio Conversion Components, 8/- extra. 
A.V.0 , 5/9 extra. 325 mW. version, 40/- extra. 

COMBINED 
PORTABLE /CAR 

RADIO 
Two sets for the price 

of one. 

We can supply all 
these items including 
Cabinet for E11.10.0, 
P.P. 2/6. All parts 

sold separately. 
Circuit diagrams and 

shopping list free. 

NEW TYPE TRANSISTORS - PRICE REDUCTIONS 
JUNCTION TYPE P.N.P. 

EDISWAN XA104 6 Mc /s. osc. /mixer : R.F. amplifier ... 18/- 
XA103 4 Mc /s. I.F. and R.F. amplifier 
XB104 I Mc/s. Audio output and driver ... 10 /- 

(A pair in push -pull will give up to 250 mW. audio output.) 
Continental 0C44 1 2 Mc /s. osc. /mixer : R.F. amp. ... 30 /- 

OC45 6 Mc /s. I.F. and R.F. amp. ... ... 25/- 
0072 325 mW in push -pull ... ... ... 20/- 

Red Spot B00 Kc /s. Audio Amplifier 
White Spot 2 to 5 Mc /s. R.F. and I.F. amp. 
Green /Yellow 600 Kc /s. Audio Amplifier ... ... ... 7!6 
Red /Yellow 1.5 to 8 Mc /s. R.F. and I.F. amp. 15/- 

NEWMARKET POWER TRANSISTORS IN STOCK. 
FULL TRADE DISCOUNTS. 

LARGE RANGE OF SUB -MINIATURE TRANSISTOR COM- 
PONENTS IN STOCK : SEND FOR NEW FREE LIST. 

SIX TRANSISTOR POCKET -SUPERHET * Medium and Long Wave. * 6 Selected Transistors. * Printed Circuit. * Internal Ferrite Aerial. * 30 ohms Speaker. * Instruction Booklet. * Low consumption. * Attractive P l a s t i c 

Cabinet (Red, Blue 
and White colours). * 9 v. P.P.4 Battery. * Easy to Build. 

5 
* Easy to follow printed circuit. 

* 5 EDISWAN «ansistors. 

* Ful medium wave coverage. 

* Full speaker output. 

* Attractive Plastic Case (Red, Blue or 
Cream). 

* Long life battery. 

* Built -in ferrite aerial. 

* Complete building instruction. iwnniwvv...irv+nnnnniv 

4G 

Size : 9 x 7 x 31 in. 
Weight : 4 lbs. 

MAJOR -2 

( 

.nv 

* 4 -stage reflex circuit. * Variable tuning over 
medium waves. * Highly sensitive. * No aerial or earth. * Home, Light and Third. * Economical. * Drilled and mounted 
chassis. * Size 41 x 3 x IJin. * Internal ferrite aerial. * Weight less than 4 ozs. * Complete layout dia- 
gram. * May be built in I hour. 

1 

All items can be supplied, including EDISWAN transistors, 
battery, case and personal 'phone, etc., for 72/6, post free. 
All components sold separately. Circuit and shopping list 
FREE. Call and Hear Demonstration Model. 

IAll items supplied special inclusive price of C9/I9/6. P.P. 2 6.I 

This set is an ideal Portable. Highly sensitive, selective, com- 
bining latest features with simplicity in construction giving 
amazing results. 
ALL COMPONENTS SOLD SEPARATELY. SEND FOR LISTS. 

* Variable tuning over 
medium waves. * 3 -stage reflex circuit. * Highly sensitive. * Internal ferrite aerial. * Drilled chassis. * Long -life battery. * Complete construc- 
tional details. * Size only 3 x 2 x (In. 

Total cost, including transistor, personal miniature 'phone, 
case, battery and complete circuit and layout diagrams, 52/6 
post free. All components sold separately. Circuit and shop- 
ping list FREE. 

SEE OTHER TRANSISTOR SQUARE WAVE GENERATOR TRANSISTOR SIGNAL TRACER 
ADVT. INSIDE 125 Kc /s. Complete Kit with 2 Transistors, 20/- Complete Kit with 2 Transistors, Com- 17/6 
a_ssssssssse Components. Circuit and plastic case. ponents, Phones and Circuit and plastic case. 7 

HENRY'S (RADIO) LTD. (Dept. P.W.M). 5' HPAARDRDCZG 
ROAD, 

Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9 -6, THURS. I o'clock. 

' ' 

z 

www.americanradiohistory.com

www.americanradiohistory.com

