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miniature TUBULAR 
ELECTROLYTIC condensers 

Types 
CE 132 & 

CE 134 

Illustrated 
actual size 

Capacity Capacity 
in µF Toi in ú 

Peak 

Volts DC. 

Ripple 
mA. 

Dimns. in ins. T.C.C. 

No. L. D. 

100 -20 100 6 15 }1 1 CE132AE 
100 -20 100 12 35 }1 4 CE134BE 

50 -20 100 12 15 41 1 CE132BE 
50 -20 100 25 35 {1 4 CE134CE 

25 -20 -r 100 25 15 }1 1 CEI32CE 
25 -20+ 100 50 35 If } CEI34DE 
12 -20 100 50 15 1F1 1 CEI32DE 
8 -20 50 150 30 4-1 4 CE134FC 

4 -20 -- 50 150 15 41 1 CEI32FC 
2 -20 -- 50 350 7 f1 1 CEI32LE 
I -20 50 450 7 41 1 CE132PE 

THE TELEGRAPH 

These ranges of miniature condensers are addi- 
tional to the many types of T.C.C. electrolytics 
already available, and will appeal to all concerned 
with the design and servicing of equipment in 
which space is limited. 
They are constructed similarly to the well - 
proved T.C.C. Micropack electrolytic, with 
aluminium tube and neoprene -faced disc end 
seals. Terminations are 22 s.w.g. wires, II" long, 
hot solder coated, making them suitable for 
printed circuit assembly. 
The short length of these condensers permits 
horizontal mounting on printed circuit panels 
with hole centres as close as I ". Insulating 
Sleeving to cover the metal case (as illustrated 
in the top photo) is desirable for horizontal 
mounting and should be specified in such 
applications. 
Temperature Rating: ability to work satisfac- 
torily at 70 °C without voltage derating. 

A sub -miniature range for hearing 
aid and transistor circuitry is also 
available. 

CONDENSER CO LTD 
RADIO DIVISION: NORTH ACTON LONDON W.3 Tel: ACORN 0061 

RADIO & TV TABLES 
" W E L B E C K" (as illustrated) 
measures 20" x 20" x 20" and is fitted 
with self adjusting gliders. 

Price El . 15 . 0 (inc. P.T.) 

"SHERWOOD" will accommodate 
the largest television receivers: 
measures 23" high x 25" wide x 22" 
deep. Price E5 . 5 . 0 (inc. P.T.) 

"SENIOR ", of ample dimensions 
(18" x 24" x 25" high). 

Price E4 . 18.9 (inc. P.T.) 

"JUNIOR" measures 21" high and 
20" square. Price E4 . 10.0 (inc. P.T.) 

"FOREST ", a new table in con- 
temporary style; measures 20" x 20" 
x 20 ". Price E3 . 10 . 0 (inc. P.T.) 

All are supplied packed flat ready for 
instant assembly and with the exception 
of the Welbeck have easy running 2" 
castors. 

The symbol 
of extra 

High Quality 

te il/i, ían 
EXTENSION SPEAKERS 
These well designed speakers demonstrate the 
traditional Whiteley quality at really competitive 
prices. This range of extension speakers has 
finger -tip volume control, is superbly finished in 
polished walnut veneer and provides excellent 
reproduction. 
WHITELEY ELECTRICAL RADIO CO. LTD. 

MANSFIELD NOTTS 

WITH THE 

EXCLUSIVE 
FINGER -TIP 

VOLUME 
CONTROLS 

'BUDE' 60;- 

'BEDFORD' 72 ¡- 

'BRISTOL' 86¡6 

Prices include P.T. 
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QUICK, EFFICIENT UP -TO -DATE COMPONENT SERVICE ! 

TWO -TRANSISTOR POCKET SET 
^ -- Can Be 

Built For 47 

everything down to the last nut and ho 
2... 1.0.15. _ ext., (Parts nail seta 

BUILD THE "SKY PIXIE" VEST - 
POCKET TWO -TRANSISTOR PLUS 
DIODE RADIO it hieh gil e. n superb 
I,rr!aruu,ure and in hiehly- sel uitivc. 
Size only ap in. x :rain. s tt,..aright 

der 7 u. -vet it is + THREE - 
STAGE n' -riter covering an medium 

a ra ìu5 entirely oil a tiny 
l'alight battery. Every pavl 

l.-trd besore despatch: SPECIAL 
STEP -BY -STEP PLANS FOR ABSO- 
LUTE BEGINNERS. Total building 
cost including case, transistors. etc. - 

It- ONLY 47 6 with plans. l' -. -lase. et... 
n,lely. Pt ir.. :., -I I. .. Mu], k,.1 RUSH YOUR ORDER TODAY! 

RECORD CHANGER 
AND 

PLAYER BARGAINS! 
B.S.R. MONARCH. i- .t eal. miser ,Id- 
rhanger unit, no,dot l'An. Fully ,masos 
girl with ne,stat pickups. etc. Ilrand 

Limited Stocks Only. GIFT 
£619'8. wig- end r.arl:h,r, a 
LATEST "COLLARD" 4 -speed tout, banger, with HC -F: pirknp. Complete 

11 leer's sealed ean.asa. BARGAIN 
Cî.19.6. Mica pest ,d parkin. 4i14: 
' DOLLARO" JUNIOR, 4- steed. single 
/layer, with rata) picker.. using 

1141P59 ea tridgr. OUR PRICE 92'6. 
tI4'c, 4.- past and IaoItIng -s 

POCKET VALVE RADIO r 

39/6 Anyone Can Build This Beautiful Precision Pocket 
Radio in an hour or two. N.. kmn,l,I_ 
%hates sulks!. our Simple, Pictorial Plane take you 
step by step: Remarkably sensit -iv, - :. I. 

Media wales. Use!. Luxembourg,- Home, 
a 

Light. 
Size 11111y ire, >.: - Not a Toy! But a Real 
Valve Radio I I se..etf.contsi ed battery and i -. n rc n .:, 
really- personal- phone. pmylrt radio a Ph Detachable' 
Aerial. IDEAL FOR BEDROOM, GARDEN, et... 
We supply ALL parts necessary together with 
plans, etc.- for the Special Price of 39'8 (Ph, ri 
!gag. e.e.t. BUILD YOURS ROW! ;all parts a..Id 
setsseslrle.l Priest parts list, ete. I S. Big demand 
certain Send Today: %U. o. r' e,I, -.. 

h... - I,,..,ntiinl o ..an veneered r, biuel 
or bro., led:el 

I r. This is the lowest 
possible price consistent with high quality. No 
radio knowledge whatever needed - , , can be 
built by anyone in 2 -3 hours, using our very 

mile easy-to-follow diaen,sss. 'lise ten in., 
nett circuit is' "OCEAN -HOPPER" e . nll 111i lMil i1.11 v ns1 long staves, has razor- 
edge anal exceptiona111.1i y' got',) toue. 
ITt .- also i els;,le- ready drilled and pi nches! r}vs,i- art . simple essy.nefollom plant--n 
in tart. everything ! Puts tested before 
despatch ! rats standard octal -bar valve.. For vh- 
low Dinning eaasts- approximately In aatl. :.. Size 12ís. s Iiiri x Point 
this long-range powerful midget NOW. TOTAL BUILDING COST INCLUDING 
PLANS. ETC., 1578. (Post and packing a1t.1 Purl., -old .cr,ranb, 
Priced parta list and I.:..,. I,;,. C.O.D. Y- esto,. 

Can Be 
Built For 1 

07/6 

PRINTED CIRCUIT POCKET SET 
BUILD T H I S 3 TRANSISTOR POCKET RADIO ... PRINTED CIRCUIT VER- 
SION ! The " 1'onna,ton " i s . on:parable i sensitivity 1 s , . three -valve bat- 
tery set, it i, eeptio tany ante I! in site , Itin. x ..s , x 1!. ., nd i- sell- es r, ,. "'n in ,/ - a 
romLvlue:l laahrs radio that dors not nee.l :natal or earth. It has bails -in 
speaker and e medium and Io,,,e 1,711e, 1 his n signe little ses CAN BE 
BUILT FOR ONLY 97.4. EVERYTHING INCLUDED ! {PI, post and parking 
_ 

IIJ .11! Fitts Odd tetatintelx. Price list. et e., ,hl. 1'.0.11. _ - extra, 

Can Be l'` 
Built For 

.-r rcpt lotatlly 
ellirieney 

4116 without any 
radio knowledge what- 

. r.n:l:le steel .. 

idaa,k and .. 

printed. . 

;,io. .x ..In. 
Lnug .,., 

dtr: ii 

r Be.hoons, I ::srle", Holiday, e 

BUILD THE "SKYROMA" NOW! 
total lnlilding east - . ert'thiog sis an 

Iasi ont and boll ., -47 6 (Postage. 
-1 -with full set of clear, easy- 

., ,.110w plane, I hula sold sepal - 

Prire, tante )tata A plan. 

1 Idol 0.0.1,. 9 extra. 

COMPONENT 
BARGAINS ! 

Red -Spot Transistors, , .I.I R o. 
White -Spot Transistors, ,es, n. 15 -. 
Als" all M,l0nn1 :,rat staml;,,1 ,a -- 
at"eked. 

Moving Coil P. M, Speakers. 9 tins. 17 6: 
!tn. 19 -6: cd,. 17:8: Rin. 196. 
ALL TYPFS OF COMPONENTS 

STOCKED AT COMPETITION. 

PRICES 

PRINTED CIRCUIT POCKET SUPERHET 
BUILD 'THIS PROFESSIONAL- LOOKING, FIRST -CLASS 6 TRANSISTOR 
POCKET SUPERHET THE "TRANSIDYRE." aiaeanly+yin, .:yin,. s it In. 
Beans i lid red and ere:: u, pi a. Iii rase a 510 engravaidial. set weighs 0111\- 21nn.. 
with bat ten ¡re : t ,nsvr- medium and long s a.es. Works on t a r, N". s bat /erica. 
The second I.F. Stage is reSesed to give additional audio gain, In -hni It ierrire 
e,al aerial and Clin. P.M. speaker. Tita 'CRANNI IIY NI: is probably the best 

t of De kind, it i- simple to build and really ae strive. ALL COMPONENTS 
INCLUDING CABINET. PRINTED CIRCUIT,' TRANSISTORS IN FACT 
EVERYTHING CAN BE SUPPLIED FOR 611!15 -, al'hs' p. and pae:kiue. 

',1.1 'III parts sold wt.arntep.. Price Iia, eirtsit, etc p.1.. , ,.I,, _ - ensra- 

READ WHAT OTHERS SAY ! 
I WAS SURPRISED AT THE NUMBER OF STATIONS " 
L. D. C. of Worcester, .trite.., " -Just a lea line, Inlet . "n cur. boos 
pleased 1 ant in, IJe midget portable radio. 1 was ,twinned :t1 thI 

n.t ee of star Inns I c a, l1 get, with a clear perfonua t,ee, The pe 
:udreal i Have you list' of other bargains if so. l.lra r 

a 
saugn 

them- 
` I MIST SAY I AM VERY PLEASED -" 

J. W. S. of Scarborough, Yorks, arises, " -1 feel I must 1 5 1 0 0 s 1 1 a 
pleased in the way you do business and it ; + 1 a y time 1 requite a 

t1 -rin. or 041,51 tee:Kurnool you to anyone, 1 will not brain, tr to help 

'I --I'VE HEARD MUCH PRAISE OF THEY -" 
I. E. of Hilton, Nr. Derby, ',rites, " -1 mould like one of year pest :il.le 
,vdtm Lila as lve heard moth praise of them-- 
THIRTY -TWO STATIONS RECEIVED -" 
J. N. of Oxted, writes, "- yesterday evening on the Medi tint l's r.. e- 
I,on,t, l,e,are,+ In p.m. and 10,x0 p.m. I rioted :12 disting,uish:11de 
stations: I ;nn . ry pleased a ith the ëel,,ehieh i- in ell scot h the 

-MY DEEPEST ADMIRATION -" 
J. R. of North Shields, Northumberland, writes, " --The honest alai 
direct etealimg of your lira, has earned Pram nor my deepest 
aim 

, 

tatiou -- 

"- ITS PERFORMANCE IS ALMOST UNBELIEVABLE " 
E. F. of Ipswich, writes, " -Par so small a net I think it i, a nos, host 
:1111101, getter a it.h ample .shone on all. Jl' t,rrlon mange i. almost 
unbelievable, and it's a very ,,.s -nienl little set gi t tag me siei!"ns 
Far ue. er bee able to get 011 larger bet -" 

() N 

THIS TRANSISTOR SET 
CAN BE BUILT FOR 
ONLY 

2916 
VERY SPECIAL 
OFFER WHILE 
STOCK OF PARTS 

LASTS : The "Sky-Scout '-Po, Le; 

te- -atnge transistor . e . , . ..m 
Ii". c Olin. -x i ¡in. t5,,- ,r, 

medium wanes ;und wot k. one 

off tiny- "penlight" I, 

which roat.= 6d. and tits inside . 

AR parts 1..xted berner ,b..,... 
Can be built for 29 6. 
and peel: ins. ...t,,. l.... I 

'Cram- iator. STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS. 
155,1., bob., r,, p .0.0. 2 - e"n :o. 
Puna eo1.1 scia r..sa lv. I.rl. r l lea,a . 

lia t plan -. 1 6 VERY SIMPLE 
TO BUILD, 

LECTR®NKS 
210, Church oad, Hove, Sussex 

Dept. 
PWI I 

I Orders receive prompt attention. C'Ilcaues accepted. Cash on detirer;t 2 7 ech' . Please print narre and addr,'r'.' Suppliers to Schools. Universities. GoEy'enatent and Research EstabtislIlllents. Complete rang(' or ('Uontssot'ltl' 41ná valves stocked. Regret no C'.O,b, (WOW!. 
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Versatile Wire Unique Opportunity to build Fine' 1960 All Mains Amplifier 
® 
® 

Transistor Set Single-strand le- strand 18- 
gauge with 

® axrt noun P.V.C. covering 

FE 
. which makes it 

rustproof. Extra 
strong, will 

® 1- stand tremend- 
FE 

our strain. Ideal 
for gardening, 

® clothes lines, in- 
® door aerials, etc. 
f3 etc. Also being steel alloy and hay- 
Es ing a resistance of approximately i 

ohm per yard this can be used for ® electrical work, soil heating, wrap- 
ping round water pipes. etc. New on 
drum containing 3,000ft. Price 86 

plus 36 carr, 

1 Medresco Hearing Aid 
MAs supplied by 

03 National Health 
Es completely 
® overhauled and in good working ( order with six 
na months' guaran- 
di tee. Only £3.15.0 

3 
plus 26 post 
and ins. Com- 
plete with ear- 
phone and new 
ear plug but not 
batteries. these fr 

ER can be supplied 
m as an extra for 
f highers 

set. 
ainrdand font lm 

sew, 
batteries 27.10.0 or 10 - deposit 
and 16 fortnightly laymen's of 

93 10 -. 

3 

1 

m 
03 

® This fine cabinet as illustrated but 
less control knobs is available this 
month at special snip price of 12 /6, 
plus 3/6 post and insurance. Size is 
131ín. x gin. x 4in. and it is nicely 
covered in two -tone I.C.I. fabric. 

L =1E`i 

"Dim and Full" Switch 
Particularly useful for control- 
ling photoflood lamps which have 
only a short life at full brilliance. 
This toggle switch has three 
positions; the first position puts 
two lampe In series at half brilli- 
ance for setting up, the second 
position is off and the third 
position full brilliance for the 
operation shots. Also useful for 
controlling night lights, heaters, 
etc. etc. Price $i8 each. Plus post 
3d. Circuit diagram included. 

For Portable Radio or 
Player 

Miniature 
Microphone 

jai American made, Dy- 
namie type, real 
bargain at 2 8, pins 

ma 
6d. postage. 

ffl 
.qff\f 

03 
iiiB1fflfffl1Z1 f303PfE®+$iEfflbf EEIEEffif31f tliffi fflffiZBEffliE fflOilaif5ri+tii1tE34 Bí3 

Constructor's parcel 
to build Pocket 6 
Transistor Set as 
currently being sold at 
£17.17.0. Parcel com- 
prises Motiffed twb- 
tone cabinet as illus- 
trated tuning dial, 
two gang tuning con- 
denser, combined Bake- 
lite chassis / printed 
circuit and easy to 
follow circuit. Costing 
value 576 -offered while supplies last at only 29.6. 
plus 2/6 post. Suitable for your own circuit or to build 
original circuit. All parts available at highly com- 
petitive prices. Do not miss the tremendous bargain. 

Dulci AM /FM Radiogram Chassis 

Chassis Model 11.3. 
This has three wave- 
bands, R.M. 67 -101 
Mc /s., Medium Wave 
187 -540 metres and 
Long Wave 1,000 -2.000 
metres, uses 7 of the 
latest miniature valves 
and built -in ferrite 
aerial. ' Why not 
modernise your Radio- 
gram, get the best 
from modern records 
with this hi -0 4 watt output chassis." Price, 219.17.6 
or £2 clown and 20 fortnightly payments of 11.0.8. 

ffoortnighily payments of 21.2.0. $Note : 

down and 
Hire -purr-- 

chasefigures include insurance for 12 months.) 

B.B.C. Television Transistor Set. All parts 
available -total cost, including two transistors, 
with copy of circuit diagram and instructions. 
212.19.6. Postage. 2'- extra. 

Special Introductory Offer 
introducing our new ' Inductor 40 Fluorescent 
fitting. This is a batten type fitting nicely finished. 
white enamel. Suitable for chain suspension or direct 
Axing. uses fully compounded choke ballast and 
radio suppressed starter. Offered at a special price 
this 

th mtube.h Carriagedupeto 150amí es 5 6 ; 

complete to 250 
miles, 7.0. 

L100 worth of Equipment for 196 

The famous 111154- unused but slightly soiled and 
not tested. Covers 200 -500 kcs, 3 -5.5 Mc's and 
5.5 -10 Mc,, s. Has unique " Glick stop " mechanism 
(7 stops) and permits selected frequency to be 
held. returned to, etc. Hartley oscillator, power 
amplifier, keying and speech. Wonderful break- 
down value meters. relays, switches. Complete 
with valves -real bargain at 19'6. plus 10 - carriage. 

FOR ADDRESS 
SEE NEXT PAGE 

Undoubtedly finest value obtainable 
in amplifiers -powerful three valve 
circuit ideal for dances, parties. etc. 
Complete with valves, mains trans- 
formers. volume and tone controls, 
but less chassis, speaker and cabinet. 
Price only 29x6. plus 2,6 post and ins. 
Data free with' parts or available 
separately 1/8. 

BEGINNER'S SUPERHET 

Ail the com- 
laments in- 
cluding metal 
chassfa,vaives. 
metal recti- 
fier. coils 
tuning con- 
denser. etc. 
etc., required 
to build the " Beginner's Superhet 
as described in the January, 1968. 
issue, are available as a parcel. Price 
23. plus 3- post and insurance. 

Stereo Outfit 
Stereo Amplifier outfit compris- 
ing 7 watt twin channel amplifier 
for A.C. mains working and two 
Bin, P.M. Speakers on veneered 
and polished corner baffles. 
Whole outfit giving really terrific 
reproduction and amazing 3-D 
effects. 214 complete, plus carri- 
age and 

kly payments 
£ fd 10 and 

New Improved Circuit for 
the 1960 Skysearcher 

This is a three valve receiver kit 
using modern circuitry. Ideal as )a 
second set for the bedroom, work- 
shop. etc. All parts including mains 
transformer, valves, resistors, coils, 
etc., but not cabinet, chassis or 
speaker. 29/6. plus poet and ins. 3/6. 
Data free with parts or available 
separately 1.6. 

A.C. /D.C. Multimeter Kit 
Ranges : D.C. 
volts 0 -5, 0 -50, 0- 
100, 0- 500. 0 -1000. 
A.C. volts 0-5. 
0-50, 0 -100, 0 -500, 
0 -1,000 D.C. 
milliamps 0-5. 0- 
100. 0 -500. Ohms 
0- 50600 with in- 
ternal batteries. 
O- 500.000 with 
external b a t - 
teries. Measures 
A.C.ID.C. volts. 
D.C. current and ohms. All the 
essential parts including metal 
case. tin. moving coil meter. 
selected resistors. wire for shunts. 
range selector. switches. calibrated 
scale and full instructions, price 
196. plus 26 post and insurance. 

03FEEEIREfflZiiBEE031 ®lítf 
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BES®ESE SNM®®®®®®®®SSE SS M® ®®® ®®® ®®®®®Eill®ESr5®ESMEMESTMMEH MSIII®®M®®TEMESE1 ®®® 
Hi -Fi Snip ASSURE YOUR FUTURE 

Infinite Wall Baffle The ownership of a 
good instrument has 
been the turning 
point in many 
a career, it 
could easily be 
yours, for you 
can own the latest Avo 
Test Instru- 
ment for the 
initial pay- 
ment of only 
10 / -. This 
test instru- 
ment is ultra- 
modern, has 
a sensitivity of 10.000 Ohms per Volt, measures A.C. 
Volts 0 -1.000 in 5 ranges, D.C. Volts 0 -1.000 in 7 ranges. 
D.C. current at 1 Amp. in 5 ranges and resistance up 
to 2 Megs. in two ranges. 
Free Gift. To extend the uses of this instrument. 
for instance, to measure capacity, inductance, E.H.T., 
etc., we have developed a range extender scale and 
operating notes, these will be sent free to purchasers 
of this Instrument. 
All sent immediately fdr 10 - deposit, balance by 21 
payments of 10 / -, which includes free insurance against accidental damage for 12 months. Non -callers 
add 3'6 post and insurance. Cash price, 69.10.0. 

Nicely 
veneered 
and pol- 
ished. Corner 
fitting (at- 
taches to pic- 
t u r e rail). 
Takes up no 
floor space. 
Gives really 
fantastic re- 
sults with only 
low- priced Bin. 
speaker. F i t - 
ting for tweeter. Only 45;- carriage and insurance :i 6. 

Speaker Bargain 

each. 

121n. Hi- fidelity loudspeaker. High 
flux. Permanent magnet type with standard 3 ohm speech coil. Will handle up to 12 watts. Brand new 
by famous maker. Price 32/6. plus 
3/6 post and insurance. 

For Your Lab. 
Resistance substitution boxes are 
great time savers and you really 
cannot have too many of them ; 

here then, is an opportunity to 
acquire these at a very low rate. 
Our R.S. kit available for only 
8 6. plus 1/6 postage, comprises 
one 50'W. precision variable resis- 
tor 0 -100 K.. six 2 -3 watt fixed 
resistors, one 6- position switch, 
one pointer knob and one ordinary 
knob and instructions. This 
unit when made up will give an 
infinite variability over the range 
100 ohm to 2 meg. 

14ín. T.V. Cabinet 
loin. T.V. 
cabinet of 
the latest styling 
f u l l y u l l y veneered 
and polished -limited quantity. 
sale price 

15'- each. Carriage and packing 3'6 
extra. Masks 10 - extra. 

Band ITI Chnverter 
Suitable 
Wales, Lon- 
don, Mid- 
i ands, North, Scotland, 
etc. All the 
partsinclud- 
ing 2 ÉF80 
valves, coils. 

fine tunW. contrast control. con- 
densers and resistors (Metal case 
available as an extra.) Price only 
19 6. plus 2/6 post and Insurance. 
Data free with part or available 
separately, 1/8. 
Pieuse send two more kits, the one 
you sent last week is performing 
magnificently. We receive this sort 
of letter every day of the week, so if 
you have hesitated because you 
thought our kits too cheap you need 
hesitate no longer. 

THIS MONTH'S SNIP 
Car Starter Battery Charger - 
due to a fortunate purchase we 
are able to offer you a fine ready - 
made high output battery 
charger in stove enamelled sheet 
steel louvred case. New, com- 
plete and ready to work, this 
charger is rated at 12 V. 4 Amps. 
and has a variable rate selector 
for trickle charging, also a meter 
to show charging rate. Suitable 
for 2301250 A.C. mains. Made to sell at 85/ -. but offered this month at special 
snip price of 55' -. plus 3'6 post and Insurance. 

I2- CHANNEL 

FOUR 

TURRET TUNER 
Ideal for converting an 
old or building into new 
T.V. These are brand new stock, not surplus, supplied 
complete with valves and 
coils for local Band I and 
Band III stations. 
Model 1. I.F. Output 33'38 
Mc s series heaters 
(parallel heaters, 5/- extra). 
Model 2. I.F. Output 16/19 
Mc's parallel heaters 
(series heaters, 5'- extra). 
With instructions and cir- 
cuit diagram, 79/6. knobs 
3/6 extra, postage and 
insurance 2 6. 

ITEMS FOR PRICE OF ONE 

Set of modern T.V. parts suitable for modernising 
old televisor or for a new one. For wide angle 14in. or 171n. tubes comprises : (1) Line output E.H.T. trans- former. (2) 700 scanning coils on ferrite yokes. (3) Width control with ferrite core. (4) Frame output transformer. (5) Circuit diagram of a modern tele- visor. Offered at the price of the Line output trans- former only, namely, 571, plus 2/6 post and insurance. 

Fluorescent Lighting 

ES (4) EE 

For customers wishing to use fluore- 
scent lighting without metal work, 
l'or shop window lighting, our. We M 
offer complete kits of parts. Five ffl 
Items as illustrated comprising BEi best quality choke ballast, canister pa 
starter and white bakelite holders. 
40 watt kit, 22'6. 80 watt kit, 26'6. !E 
plus 2- post and insurance. Ei3 

ES Miniature Fluorescent' Kits 
Kit of parts including tube, two ® ®® 
holders, starter, starter holder and 
choke together with wiring diagram. Price as follows : 

tin., 9in. and 12ín., 29'6: 21ín., 35' -. Post and insurance 2/6 per set. 

Rectifier Bargains I8 

W 

Selenium rectifier type 12. 500 v. ;A. krA 

half -wave, easily rebuilt into fu I 83 
wave or multiple type, contains 30 pin 
35 mm. discs. Price 8/6, plus 1/6 post. 
Type 13, 36 volt 9 amp, easily rebut t 
into six full wave charger rectifiers eV 
suitable for 6 or 12 volt batteries at EE 
3 amps, contains 24 84 mm. discs. Real al 
bargain at 19!6, plus 1/6 post. 

Tube Tester and LB 

Reactivator 

ator We can supply all the fí3 
main components for 
making this unit 
which will not only EE 
test Cathode Ray PE Tubes but also will reactivate them, 

upplied complete with full instruc- 
tions. Price £3. plus 26 post and ins. 

T.V. Service Sheets 
200 sheets covering most popular 
post -war televisors by leading rgakers- Cossor, Ekco, Ferguson. 
Pye, etc.. £2. post free. PRE- 
VIOUS PURCHASERS OF 
THESE SHEETS PLEASE NOTE: 
WE CAN SUPPLY SHEETS 
Nos. 100 -200, £1. or 150 -200, 10 -. 

Connecting Wire 

® 
® 

® 

m 
Es 
E 
E 
E 
RI 

EE 

rB 

EB 
P.V.C. covered in 100ft. coils -2 :9 a 

M coil or four coils different colours. 
101 -, post free. 

ES 

ES All item advertised can be obtained from the following Cr meanies. If ordering by post, address your order to the Company nearest to you an I please Include postage. 
Electronics (Manor Electronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park) Lid. EE Park) hid. 42-46, N'Indmill Hill, 266, London Road, 29, Stroud Green ltd., 

EH 

520. high St. North, Ruislip, Middx. Croydon. Finsbury Park, N,4, ES Manor Park. E.12. Phone : RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1049. E Half day Wednesday. Half day Wednesday. Half day Thursday. Iffi 
ES EEEEEEEEEEEEEE® EEEBESESEE& EB ®®EBEEEEEEEEEEEEEEEEEEEEEEEREiE SEEEESE3EEE$ E $EBEcEEEEEEEEESEEESEBE£EE$ESSil 

IEEEETTEEEEEEEEESEEEB 
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RECORD PLAYER CABINETS 
HERE'S UNREPEATABLE 

VALUE 
R.P.6 

29/6 
Elegant cabinet, cloth covered 
in grey or red with sunken 
control panel and speaker 
fret. Size 13 x 17 x 8in. deep. 

Takes a B.S.R. Monarch 4 -speed auto - 
changer ; 7 x 4in. elliptical speaker and 

most of the modern portable amplifiers. 
Carr. & Ins. 4/6. 

SINGLE PLAYER R.P.7 

CABINET 19/6 
,Smart cabinet. Size 14/ x 124 x 

61in. deep. Various 2 -tone colour 
Schemes with white handle and 
piping. Takes T.U.9 B.S.R. single 
player unit, 4 x 7in. elliptical 
speaker and amplifier D.I or D.2. 
Carr. & Ins. 4/6, 

A delightful looking cabinet 141 
x 171 x 81in. in 2 -tone leatherette. 
Will take a B.S.R. Monarch 4- 
speed autochanger and 61in. 
round speaker. Carr. & Ins. 4/6. 

69/6 

A beautifully tyled cabinet. 
Made by afamou manufacturer. 
In polka dot dlo h with clipped 
lid and carrying handle. Size 
16 x 141 x 81in. deep. Will 
take B.S.R. Monarch 4 -speed 
autochanger and 4 x 7in. 
elliptical speakers and most 
of the modern portable ampli- 
fiers. Carr. & Ins. 4/6. 

R.P.4 79/6 
Stylish cabinet by famous manu- 
facturer. Cloth covered in contrast- 
ing colours (red and grey). Grilled 
front controls panel. Size 15 x 19 

x Ellin. deep. Beautifully made -a 
cabinet of which you can be really 
proud. Takes 4 -speed B.S.R. 
autochanger. 61in. round or 4 x 
7in. elliptical speaker. Room for 
any amplifier of your own choice. 
Carr. & Ins. 4,6. 

CABINET 99/6 STEREOPHONIC 
Continental style cabinet including extra clip on speaker cabinet. 
15 x 10/ x241 in. deep. Takes B.S.R. 4 -speed stereo autochanger. 
Printed circuit amplifier. 8in. speaker. Carr. & Ins. 12/6. 

STEREOPHONIC AMPLIFIER £7.19.6. 12 guaraee moeths 
Beautifully made for portable stereophonic record players. Latest 
design with printed circuit. Dimensions 3 x 5/ 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 
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. 19/6 

* World's Finest 
AUTOCHANGER 

U.A.8. B.S.R. 
MONARCH 4 - SPEED 

AUTOCHANG ER 

16.19.6 
COLLARO CONQUEST 4 -SPEED AUTOCHANGER 

£6.19.6 
U.A.12. Latest B.S.R. MONARCH 4 -SPEED 
MIXER £8.9.6 
T.U.9. B.S.R. MONARCH 4 -SPEED STEREO 
AUTOCHANGER £9.19.6 
COLLARO CONQUEST STEREO AUTOCHANGER 

P.& P. on above 5.6. 11 gns. 

PORTABLE AMPLIFIER MK. D.1. 59 6 
12, months' guarantee. 

Brand new. Latest design with printed circuit. Dimensions 7 x 2/ 
x Sin. A.C. only. Mains isolated. 2 -3 watts output. Incorporating 
EL84 as high gain output valve. Volume and tone controls. 
Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MK. D.2. 79.6 
Printed circuit. Latest design. Dimensions 7 x 2/ x 5in. 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 D.3. 89 6 
De luxe model. Printed circuit. Latest design. Dimensions 7 x 21 

xSin. A.C. only. Mains isolated 3 -4 watts output. Incorporating 
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 MK. D.4. 49 6 
Brand new. By famous manufacturer. Especially built for port- 
able record players. Dimensions 44 x 3; x 4in. A.C. only. 2 
valves. EL84 high gain output valve. EZ80 as rectifier. Volume 
and tone controls. Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MK. D.5. 39 6 
Simple circuit employing ECL80 triode pentode output valve 
giving 2 -3 watts output. A.C. only. Mains isolated. Single control 
for volume and on /off switch with knob. P. & P. 3/6. 

IDEAL FOR STEREOPHONIC SOUND 
8in. P.M. Speaker 8 9 With O.P. trans. 10 -. 4x 
bin. P.M. Speaker 12 6 7 and 8 x Sin. elliptical 

speakers 19:6. Post 2/9. 
EXTENSION SPEAKERS 19 9 
Polished oak cabinet of attractive appear- 
ance. Fitted with 8in. P.M. Speaker W.B. 
or Goodmans of the highest quality. 
Standard matching to any receiver (2 -5 
ohms). Switch and flex included. Ins. 'carr. 

PHOTOGRAPHIC SLIDE CASE 

17/6 (list price £2.10.0) 
Rexine covered. Size 8 x 121 x 2 /in. 
deep. Will hold ISO of those 
expensive coloured transparencies 
in numbered partitions. This is the 
answer to that aggravating search 
for that particular photograph and 
will, of course, keep them safe from 
pamage. P. & P. 2/6. 

STURDY CASE 12 6 
84 x 74 x 3'.in. deep. Covered in burgundy and grey washable 
rexine. Strong clasp, hinges and handle. Ideal for portable radio 
chassis or transistor set. Can be adapted as a record carrying 
case to hold eighteen 7in. long- playing records. P. & P. 2'6. 

DUKE & CO. 
CATALOGUE FREE ON REQUEST. 
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FOR YOUR 

CONVENIENCE ! 

EASY NO DEPOSIT -INTEREST 
FREE DEFERRED TERMS 

Send for details. i 
e 

CHASSIS 
TUBE & 
SPEAKER 

14 Gns. 

17ín. Rectangular Tube on modified chassis. Supplied as single - 
channel chassis covering B.B.C. channels 1 -5 or incoprorating 
Turret Tuner, 50/- extra (chassis purchasers only) giving choice 
of any 2 channels (B.B.C. & I.T.A.). Extra channels can be 
supplied at 7/6 each. Chassis size 12 x 14) x I lin. With Tube 
and Speaker (less valves), 14 gns. Complete and working with 
valves and Turret Tuner, 18 gns. 12 months' guarantee on the 
Tube ; 3 months' guarantee do the valves and chassis. Ins. 
carr. (incl. tube) 25/ -. 

14" T.Y. CHASSIS, TUBE 
& SPEAKER 11 Gns. 
As above with 14ín. Rectangular 
Tube. 12 months' guarantee on 
Tube. 3 months' guarantee on 
chassis and valves. Chassis with 
Tube and Speaker (less valves), 
II gns. Complete and working 
with valves and Turret Tuner, 
17 gns. Ins. carr. (incl. Tube) 25/ -. 

* T.Y. CHASSIS AT 
CLEARANCE PRICES* 
The Popular 12" Plessey 
chassis 9/6 
A bargain for anyone wanting CO 
make up their own T.V. at a very 
low cost. A chassis in one unit. 
Less valves and tube. Chassis size 
12 x 14; x I lin. I.F.s 10.5 -14 Mc /s. 
Can be adapted for a 12- channel 
Turret Tuner and modified to take 
a larger tube. Carr. & Ins. 10/6. 

REPLACEMENT 

RE -BUILT 
T/V TUBES 
f 8.1 O.O 

12 Months' Full Guarantee. CASH PRICE 
All sizes except 10in. Completely rebuilt gun assembly, new 
cathode heaters, etc., giving the high standard required for long 
picture life, quality and value. Carr. & Ins. 15/6. 

* EXPRESS DESPATCH SERVICE * 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same day. 
This service only available with remittance by a Telegraph 
Money Order and Cash Sales -not Terms. 

FAMILY RADIO 

99/6 
JIIIIIIIIIIIIIIIIIIIII111111IIIIIIII11111111IIIIIIIIIIIIIII IIIIIIIIIIIIIIIIII115 

17" T.V. 
19 GNS. 

While stocks last 
FEATURES- * Beautiful latest finish 

cabinet in contemporary 
style covered and wash- 
able. 

* Polished, legs (18ín.) 
optional extra for 25,1-. * 17in. BRITISH Rec- 
tangular Tube. Guaran- 
teed fully for 12 months. * 13 channels " Turret Tuned " -ITV /BBC. 

Extra coils at only 7'6 a pair (with order) * Chassis. 14 B.V.S. valves- salvaged but 
re- conditioned and guaranteed 3 months. 

Carr. & Ins. 30/ -, 

1II II II II II III I1111111111111111111111111111111111111111111111111111111111111111 h: 

111 SUPER CHASSIS 79 6 
i 5 -valve superhet chassis including Bin. 

- 

I. I, I P.M. speaker and valves. Four control 
knobs (tone, volume, tuning, w /change 
switch). Four w /bands with position for 
gram p.u. and extension speaker. A.C. 
Ins. carr. 5/6. 

SOUND /VISION & I.F. STRIP 7/9 
Plessey. I.F.s 10.5 Mc /s sound ; 14 Mc /s vision. 8 valveholders. 
Less valves. Size 8) x 5 x 43in. Circuit incl. The tuner unit 
plugs directly into this chassis. P. & P. 2/6. 

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

SOUND /VISION & I.F. STRIP 2/9 
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. 

TIMEBASE 2 9 
Containing scanning coils, line transformer, etc. Less valves. 
Drawings free with order. P. & P. 2/6. 

T.V. MASKS 10 9 
17in. Brand new. Latest pastel shades -pink and blue. P. 2/ 
T.V. MASKS 14/9 
21 in. as above. P. 2/.. 

5 -valve (octal) superhet ; 3 
waveband and gram position ; 4 
controls. Modern attractive 
cabinet size 15} x 18.x 104in. is 
cream and brown. Carr. á 
Ins. 8/6. 

BAKELITE CABINETS 5/9 
Brand new. Colour brown. 
Attractive design. Size 12 x 7 x 
5)in. Ideal for small receivers, 
converters, etc. P. & P. 3/9. 
T.V. AERIALS 23,6 
For all I.T.A. channels. Outdoor or 
loft. 3 elements. P. & P. 2/6. 
AERIALS 15/S 
B.B.C. indoor type. Folded dipole 
with 12ft. Co -ax cable fitted. 
Post 1/9. 

T.V. AERIALS 7/9 
For all channels. Complete with 
Co -ax table. For use indoors or is 
the loft. Postage 1/3. 
CO -AX CABLE /d. yd. 
cot to any length. Good quality. 
Post 1/6 on 20 yds. 

SOLO 

SOLDER- 
ING 

TOOL 
12/6 

110 v., 6v. or 12 v. (special adaptor for 200/240 v., 10 /- extra). 
Automatic solder feed including a 20ft. reel of Ersin 64/40 solder 
and spare parts. It is a tool for electronic soldering or car 
wiring. Revolutionary in design. Instantly ready for use and 
cannot burn. In light metal case with full instructions for use. 
Post 3/6. 

POWER PACK & AMPLIFIER 19/9 
R.F. E.H.T. not tested. Amplifier stage 6V6 with O.P. trans. 
with O.P. crans 3 ohms matching. 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 14) a 
8 x lin. Ins. cary. 5/6. 
POWER PACK & AMPLIFIER 12/6 
Output stage 6V6 with O.P. trans 3 ohms choke. Smoothed 
H.T. 350 v. at 250 m.a., 6.3 v. at 4 amp. and 4 v. centre tapped 
Less valves. Ins. carr. 5/6. 

SCANNING COILS 10/6 
Low impedance. 38 mm. Brand new. P. & P. 1/3. 
SCANNING COILS 15/9 
Wide angle 90 deg. 38 mm. low impedance. P. & P. 1/3. 

DUKE & CO. 
(Dept. No. 8) 

621/3, ROMFORD RD., MANOR PARK, E.12 
Tel., ILF6001 /3 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone: PRIMROSE 9091 

EXPRESS POSTAL SERVICE 1 ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. C.O.D. ORDERS BY PHONE 
OR WIRE ACCEPTED UP TO 3.30 P.M. FOR IMMEDIATE DESPATCH. 

ANY ORDER INSURED AGAINST DAMAGE IN TR .\\51T FOR ONLY 6.1. EXTRA. 
OB2 17/6 6C8 12/6 :6X4 6/6 20D1 15/3 AC/PEN DISTO 10 6 E L 38 26/6 LN-152 10 6 R12 9/6 UF41 9/- 
OZ4 6/- 6C9 1216 6X5GT 6/- 20F2 26/6 5-pin 23/3'DM70 7 6 EL41 9/- MH4 7 - RI8 14/-iUF42 12/6 

A3 3/- 6C10 I0i6 6/30L2 I0/- 20L1 26/6 7-pin 15/- EA50 2 - EL42 13/11 MHL4 7 6 R19 19/11 UF80 10/6 

AS 6/- 6CD6G 7A7 12/6 20P1 26/6 AC2PEN EA76 9'6 EL8I 12/6 MHLD6 12 6-5D6 I2/- UF85 10/6 

A7GT 29: 10 7B6 19/3 20P3 23/3 23/3 EABC80 9 - EL84 8/6 ML4 12 6 SP4(7) 15/- UF86 23/3 

21/11 6CH6 12/6 7B7 8/6 20P5 23/3 AC2PEN/ EAC9I 7 6 EL9t 5/- MUI4 9 - SP4I 3/6'UF89 9/- 
C5 12/6 6D3 19/I 17C5 8/- 25A6G I If- DD 26/6 EAF42 9 6 EL95 10/6 MX40 15 - SP42 12/6 UL41 9/- 
D6 10/6 6D6 6/6 7C6 e/- 25L6GT 10/- AC4PEN EB34 2 6 EM34 I0/- N37 19 1I SPEI 3/6 UL44 26/6 

HSGT 11/- 6E5 12/6 7D5 23/3 25Y5 10/6 26/6 EB4I 8 6 EM7I 23/3 N78 19.11 SU25 26/6 UL46 14/6 

1.4 6/- 6F1 26/6 7H7 8/- 25YSG 10/-,AC5PEN EB91 5.6 EM80 9/6 N108 19.11 SU6I 9/6 UL84 8/6 
LOS S/- 6F6G 7/-17R7 12/6 25Z4G 9/6 23/3, EBC33 7 - EM81 9/6 N308 20 7 T41 23/3 UM4 17/3 

LN5 S/- 6F6GTM 8/- 757 10/6 2525 10/6 ACEPEN 7/6 EBC4I 8 6 EM84 10/6 N339 29.10 TDD4 24/7 URIC 9/- 
N5GT 11/- 6F8 12/6 7V7 8/6 25Z6G IB/- AC/P4 8/- EBC81 8.- EN3I 37/- 0A70 4 - TH4B I5/- UU6 19/11 

R5 7/6 6FI1 17/3 7Y4 8/- 25Z6GT AC/TP 33/2 EBF80 10 - EY51 9/6 0A71/81 4 - TH4I 26/6 UU8 26/6 
54 9/- 6FI2 5/6 8D2 36 16,7 AC/VPI EBF83 13 1 I EY83 16/7 0072 17 - TH233 33/2 UU9 7/6 

SS 7/6 6F13 11/6 8D3 5/6 27SU 19/11 15/- EBF89 9.6 EYB6 10/- P61 3 6 TH2321 20/- UYIN 18/7 

T4 6/- 6F14 26/6 9D2 4/- 28D7 7 - AC/VP223/3 EBL2I 23 3 EZ35 6/- PABC80 TP22 IS/- UY21 16/6 

U5 10/- 6F15 15/3 9BW6 15/3 30C1 8.- ATP4 Sf- EBL3I 23 3 EZ40 7/6 13 11 TP25 19/6 UY41 7/6 

1A7 10/6 6F16 9/6 IOC! 12f- 30F5 7 - AZI IB/7 EC52 5 6EZ4I 7/6 PCC84 8 - TP2620 33/2 UY85 7/- 
2P 26/6 6F17 1216 10C2 26/6 30FLI 10 - AZ3I 10/- EC54 6/- EZ80 7/- PCC85 9 6 TY86F 13/3 VMP4G IS/- 
2X2 
3A4 7/- 6F33 

10:6 
7!6 1091 17j6 30P12 8- 83641 

13/11 
2/7 ECC31 IS!6FC2A 24 

23 1 

i U16 12/- 
12%- VP4(7) IS/` 

3A5 10/6 6G6 6 6 10F9 10/6 30P16 8/- BL63 7/6 ECC32 10Í6 FC4 15/- PCF80 8 - U18/20 9/- VP2B 14/6 

3B7 12/6 6H6GTG 3- IOLD3 8/6 30PLI 11/6 CI 12/6 ECC33 8 6 FCI3 26/6 PCF82 11 6 un 8/- VP4B 23/3 

3D6 S/- 6H6GTM 3/6 IOLDI I 31 7/6 CIC 12/6 ECC34 24 7 FCI3C 26/6 PCL82 12 6 U24 29/ 0 VP13C 7/- 
3Q4 7/6 6J5G 5;- IS/II 33A/158M CBI.1 26/6 ECC35 8i6 FW4/S00 PCL83 I 16 U25 12/6 VP23 6/6 

3Q5GT 9/6 6J5GTG 5i6 10P13 15/6 30/- CBL31 23/3 ECC40 23 3 9/- PCL84 12 6 U26 10¡- VP4I 6/6 

3S4 7/6 6J5GTM 6/- 10P14 19/335'51 12/6 CCH35 23/3 ECCBI 8 - FW4/800 PEN4DD U31 9/6 VR75/30 
3V4 7/6 6J6 5/6 1103 24/7 35A5 21/3 CK506 6/6 ECC82 76 9/- 26 6 033 26/6 17/6 
SR4GY 17/6 6J7G 6/- I2A6 6/6 3SL6GT 9/6 CL33 19/3. ECC83 8 - GZ30- 10/6 PEN25 19 I I U35 26/6 VR105/30 
SU4G 8/6 6J7GT 10/6 12AC6 15/3 35W4 7/6 C863 10/6 ECC84 9 6 GZ32 I2/- PEN36C U37 26/6 9/- 
SV4G 11/- 6K6GT 8/- I2AD6 17/3 35Z3 10/6 CV8S 12/6 ECC85 8.6 GZ34 14/- 10 6 U43 9/6 VRI50/30 
SX4G 12/6 6K7G 5/- 12AE6 13/11 35Z4 6/6 CV27I 10/6 ECC9I 5 6 H30 5/- PEN40DD 
SY3G 8/- 6K7GT 6/- I2AH7 8/- 35ZSGF 9/- CV428 30/- ECF80 II 6 H63 12/6 25 - U50 86 VT61A 5/- 
5Y3GT 7/6 6KBG 8/- I2AH8 17/3 41MTL 8/- CYI 18/7 ECF82 I06 HABC80 PEN44 26 6 U52 816 VT50I Sf- 
574 12/6 6K8GTG 12AT6 7/6 42 23/3 CY3I 16/7, ECH3 26'6 "13/6 PEN45 14 6 U76 6/6 W61 M 26/6 
5Z3 12/6 12/6 I2AT7 8/- 43 12/6 DI 3/- ECH2I 23/3 ,1-1L133DD PEN45DD U78 6'6 W76 6/6 
5Z4G 10/6 6K25 19/II I2AU6 23/3 5005 12/6 015 10/6 ECH35 9'6 12/6 26 6 UI07 16/7 W81M 61- 
SZ4GT 12/6 6LI 23/3 12AU7 7/6 50CD6G D63 51- ECH42 1016 HL23 10/6 PEN46 7 6 U191 16/7 VV107 15/3 
6A7 26/6 616G 9/6 12AX7 8/- 29/10 D77 5J6 ECH8I 9.- HL23DD PEN3B3 23 3 U251 14/- W729 18/7 
6A8 10/-.6L7GT 12/6 12BA6 8/- SOL6GT 9/6 DAC32 11/- ECH8313:'11 17/3 PEN453DD U281 19f11 X24M 24/7 
6A87 8/- 6L18 13f- 128E6 10/- 53KU 19/II DAF9I 7/6 ECL80 10'6 HL4I 12/6 33 2 U282 22/7 

X31 26/6 6AB8 10/6 6LI9 23/3 12BH7 21/3 72 4/6 DAF96 9/- ECL82 10 6 HL41DD PEN/DD U301 23/3 
6AC7 6/6 6LD20 15/11 12C8 15/- 75 24/7 0041 13/11 ECL83 19 3 19/3 4020 33 2 U329 14/- X41 15f- 
6AG5 6/6 6N7 8/- 12E1 30/- 77 i/- DDT4 24/7 EF9 23 3 HL42DD PL33 19 3 U339 16/7 X42 15/- 
6AK5 8/- 6P1 19/3 12J5GT 4/6 78 8/6 DF33 II/- EF22 14- 19/3 PL36 14 - U403 16/7 X61 12/6 
6AL5 5/6 6P25 12/6 12J7GT 10/6 80 9/- DF66 15/- EF22 14 - HN309 24J7 PL3B 26 6 U404 8/6 X61 M 26/6 
6AM6 5/6 6P28 '26/6 12X5 17/11 83 15/- DF91 6f- EF36 6- HVR2 20/- PL81 12 6 U801 29/10 X63 10/- 
6AQ5 8/6 6Q7G 8/- 12K7GT 6/6 83V 12/6 DF96 9/- EF37A 8- HVR2A 6/- PL82 8- U4020 16/7 X65 12/6 
6AT6 8/6 6Q7GT 11/- I2K8GT 14/- 85A2 15/- DF97 9/- EF39 5 6 KF35 8/6 PL83 9 UABC60 X66 12/6 
6AU6 10/6 6R7G I0% I2Q7GT 6/6 150132 15/- 0H63 8f- EF40 15.- KK32 21/11 PM2B 12 6 9f- X76M 14/- 
6AV6 12/7 6SA7GT 8/6 12SA7 8/6 1858T 33/2 DH63(Met) EF4I 9 6 KL35 8/6 PM12 6 6 UAF42 9/6 X78 21/3 
6B7 10/6 6SC7GT 12SC7 8/6 1858TA 33/2 17/6 EF42 11 6 KLL32 24/7 PMI2M 6 6 

UB41 121- X79 21/3 6B8G 4/6 10/6 125G7 8/6 203THA DH76 6/6 EF50(A) 7 - KT2 5/- PM24M 21 3 

6B8GTM 6SG7GT 8/- 12SH7 8/6 26/6 DH77 8/6 EF50(E) 5'- KT33C 10- PX4 26 b UBC41 8/6 X109 17/3 

5/- 65H7GT 8/- 12SJ7 8/6 220TH 24/7 OH 107 13/11' EF54 5 - KT36 29/0 PX25 59 8 UBC81 11/4 XD( I S) 6/6 
6BA6 7/6 6517GT 8/- 12SK7 8/6 305 10/6 DK32 21/11 EF73 10 ..6 KT41 26/6 PY3I 16 7 UBF80 9/- XFGI 18/- 
68E6 7/6 6SK7GT 8/- 125Q7 12/6 402Pen/A DK40 21/3 EF80 7- KT44 I5,'- PY32 11 6 UBF89 9/6 XFY34 17/6 
6BG6G 23/3 6SL7GT 8/- 12SR7 8/6 23/3 DK91 7/6 EF85 7:- KT6I 12/6 PY80 7 6 UBL2I 23/3 XH(I.5) 6/6 
68H6 9f- 6SN7GT 6/6 12Y4 10/6 807 7/6 DK92 10/6 EF86 12;6 KT63 7/-IpY81 9 - UCC84 14/7 XSG(LS) 

68R7 237 6SQ7GT 91- 577 2..7/ ,OL 9821 167 DL33 9/6 EF9I 5/6 KT88 22/6 
PY83 96 UCFBO 16/7 Y63 7/6 

68 10/6 6S57GT iJ- 
I 263 5763 1216 DL66 IS/- EF97 13%3 KTW62 Sj- PZ30 19;11 UCH2I 23/3 Z63 10/6 6U4GT 12/6 

7193 S/- DL68 IS/- EK32 8/6 KTW63 8/- QP2I 7- UCH42 9/6 Z66 20% 68X6 7/- 6USG 7/6 19AQ5 10/6 
6C4 7/- 6U7G 8/6 196G6G 7475 7/6 DL92 7/6 EL32 5/6iKTZ4I 8/- QP25 IS!- UCH8I 9/6 Z77 5/6 

6CSG 6/6 6V6G 7/- 23f; 9002 5/6 DL94 7/6 EL33 1216 KTZ63 10/6 QS150115 UCL82 11/6 Z719 7/- 
6C6 6/6 6V6GTG 8/- 19H1 I0/- 9006 6/- DL96 9/- EL34 I5/- L63 6/-1 IO/6'UCL83 19/31Z729 12/6 

NEW METAL RECTIFIERS-FULLY GUARANTEED 
DRM -IB 15/4 RM -2 9/- WX3 3/6 14A100 27/- I4RA I -2-8 -2 19f- I6RE 2 -I-8 -I 8/6 

DRM -2B 16/2 RM -3 9/6 WX4 3/6 14A124 28/- I4RA 1 -2 -8 -3 23/6 18RA I -I-8 -I 4/6 
DRM -3B 23/3 RM-4 I8 /- WX6 3/6 14A163 38 /- I4RA 2- I -16 -I 21 /- IBRA I- I -16 -1 6/6 
LW7 22/6 RM -5 241- 14A86 18/- 148130 35/- I6RC I- I -16-I 8/6 18RA I -2 -8 -I 11 /- 
RM-0 7/11 W4 3/6 14A97 25/- 148261 11/6 I6RD 2 -2-8 -I I2 /- 18RD 2 -2-8 -I 15 /- 
RM-1 7/- W6 3/6 Technical leaflet on Metal Rectifiers free on receipt of S.A.E. 

VOLUME CONTROLS ELECTROLYTIC CONDENSERS 
All with long spindle ands Standard Can 100 x 400 mfd., 275 v. 12/61 Wire -ended Tubular 8 x 8 mfd., 450 v. 3/- 
double -pole switch, 4/6 each.i32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/61 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 4/- 
10K, 25K, SOK, 100K,164 x 120 mfd., 350 v. 8/3200 mfd., 275 v. 3/6.16 'mfd., 450 v. 2/932 x 32 rrf4., 353 v. 4/- 
J meg. meg. I 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. 3/9 
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ONLY. POST PACKING CHARGES Bd. PER ITEM: ORDERS 
VALUE £3 OR MORE POST FREE. C.O.D. 2 - EXTRA. SHOP HOURS 8.30 -0.30. SATURD:U"S 1 P.H. ALI, VALVES 
NEW. BOXED, TAX PAID. AND SUBJECT TO MAKERS' GUARANTEE. FIRST GRADE GOODS ONLY. NO SECONDS 
OR REJECTS. CATALOGUE OF OVER DIFFERENT ' LSINE4S, PRICE &l. QRE F R4NYVALVE NOT LISTED 3d. STAMP. PLEASE. 
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PORTABLE/MOBILE F.M. TRANS/RECEIVERS BC620 
We've done it again ! Read the spec, note the 

rush your order as they are selling like hot 
Frequency range 20 -27.9 Mc's. Crystal controlled, operating on 
any two of 80 different channels in 100 Kcrs steps. Average range 
5 -10 miles. Contains 14 valves. meter for checking all filament plate 
voltages and alignment, volume- control. mike and 'phone inputs. 
Complete mobile supply unit for 6 and 12 volt operation. Portable 
dry battery case. All 3 units matching and nterchangeable. 
Battery drain -6 volts, receive 2i amps., transmit 31 amps. ; 12 
volts -receive 2 amps., transmit 21 amps. 

TS13 HAND SET for above 20/- 

price, and 
cakes. 

Compiete Station 
only 

£8.10.0. 20- 
B-C.659 as aboc 
with internal speak 
er, £9.10.0. Carr. 20 -. 

I 

LIGHT- 
WEIGHT HEAD- 
S E 'I' 
These H.S. 
30 phones are the smallest 
used by 
the U.S. 
Air Force, 
25011 imp. 

using soft rubber miniature ear 
moulds for maximum music and 
voice reproduction of the finest 
quality. Supplied free is a small 
transformer unit with cord and 
plug which steps impedance up to 
4,00011. ONLY 15 / -. P. & P. 2/6. 
SSIRELES,S SET NO. 19 MK. 11. 
Incorporates "A" Set -TX'RX 
covering 2-8 Mc's (37.5 -150 metres). 
" B " Set -VHS' TX /RX covering 
230 -240 Mcis (1.2 -1.3 metres) and 
intercom. amplifier. Complete 
with 15 valves. 500 microamp 
check and tuning meter, circuit 
and instruction book. (American 
manufacture.) In magnificent 
condition. 65' -. Carr. 10 / -. 

1'I -E " l0in. HIGH QUALITY' rh.IKER. Supplied in magni- 
,-nt cabinet complete.wlth 30ft. 

of lead and plug. Ideal for Hi -Fi 
and Stereo. Brand New in original 
parking. 45;- each, carriage 5/ -. 
TRANSMITTER 1IC625. Covers 
100 156 Mc /s, will deliver 15 watts, 
consists of seven valves (2 -832), 3 
for modulation. 4 for R.F. Com- 
plete with operating details and 
circuits. ONLY 25/ -. P. & P. 5/ -. 

COMPLETE. HEADPHONE & 
MICROPHONE 
ASSEMBLY. A 

+ must for every 
Constructor and /300 "Ham." consists 
of moving coil, 
padded head- 

' phones and 
press to talk " microphone. 

10.- P. & P. 3'6. 
ARC -5 VIIF RECEIVER. Tile 
smallest ever made, only 141n. x 
71in. x 41ín., weight 14 lbs. The 
ARC -5 is a 10 -valve superhet. 
Xtal controlled on 4 channels 
between 100-156 Mcis. I.F. Freq. 
ca Me /s audio clip 300(1. Brand 

limited quantity. only 
carr. 7'6. 

I ...I. VSIIIP AERIALS. 12ft., 
6. P. & P. 2i6. 

t .s.A. DINAMOTORS manu- 
factured by EICOR. 

Input' 12 v. output 
400 v. at 180 mA. 

Size 71n.' x 41n. /// x411n. Brand 
V vc a45. Same 

L as above, oat - 
C' put 250 v, at 

100 mA., size 
51in. x lin. x 

M in., 30 / -. P. & P. 3/6 on each. 

U.S.A. BC 312 RECEIVERS 
9 -Valve Superhet Receiver plus Rectifier with built -in 
12 v. D.C. Power Supply. Panel tuneable ant. ekt. and 2 
R.F. stages give 0.5 -1.5 pv sensitivity for 10 M.W. output. 
Phase controllable crystal filter gives selectivity. Best 
bandspread and logging. Vernier knob has 90 :1 and last 
knob 25 :1 ratio. Log scale and the band being tuned 
appear on dial (1.5 -18 Mc's on 6 Bands). 6C5 oscillates 470 
kc's above R.F. on 1st 3 bands, below on upper. 6L7 mixer. 
2-6K7 I.F.s, 6R7 det. A.V.C. 1st A.F. 6C5 pitch controllable 
oscillator. 6F6 and 5W4 rectifier. Gain control is R.F. on 
M.V.C.. A.F. on A.V.C. Power supply is removable as a unit 
for Marine or .Mobile use. With crystal, valves and manual. 
825.10.0. Carr. 20 / -. 

HI -FI CO -AX SPEAKERS 
BRAND NEW- U.S.A. MADE 
15in. Coaxial Speaker. The woorer uses 
6.8 oz Alineo 5 magnet. Has Sin. tweeter 
and an electronic crossover network to 

lilt separate the speaker functions. Fre- l' ; quency response : 40- 17.000 cycles. Out - 
put 15 watts, Input 8 ohms. ONLY 160/ -. 

-. P. & P. 14/ 
12in., Sin. tweeter, 12 watts. etc., 120' -. 
8in., 2!ln. tweeter, 10 watts, etc.. 90' -. 

P. & P. 4/- on each. 

rl' 

J 

PORTABLE 
TRANS /RECEIVER No. 18 

A self- contained Trans /Receiver for 
Telephone and C.W. Range approx. 
10 miles. Freq. : 6 -9 Mc /s. (50 -33.1 
metres). Valve line -up : 3 ARP -12. 
2 AR -8, 1 ATP4. Complete with 
aerial. H.T. and L.T. meter and all 
accessories. Weight 20 lbs. Size 
8 x 10 x. 17ín. ONLY 70 / -. Carr. 10 -- 

WALKI /TALKI INTERCOM 
Boys ! They're terrific ! Two "space 

- styled " hand telephone units in 
beautiful two -tone finish. No 
batteries or soldering required, 
simply connect twin wire between 
the two units and talk into micro- 
phone or listen on one and listen to 
speaker or talk on the other. Ideal 
for intercom from house to house, 
room to room, tent to tent. etc., 
operates anywhere even up to 200 

yards. Brand New! Complete with 25 ft. 
of wire. ONLY 6'6 Per Set. P. & P 1, -. 

POCKET TEST METER 
LIST PRICE 

£6.19.6. 

OUR PRICE 

£4.15.0. 
SAVING 
YOU 

£2.4.6. 

Molt range. 
10 ' 120 /300 , 

1,200 V. A.C., 
ditto D.C. CI- 

O 
1 

Micro 

0-1 

A.. 
ohm : 400 
Micro A.. 12 
mA.. 300 mA. 

r 
-00 to +64DB, 

M ® M 

5 ranges : 3m. 
x 41in. x 111n. 

K N, dial, andheads. 
List price '8' 86.19.6. 
Our price 

84.15.0. P. & P. 2/6. 

TELEPIIONE SETS 
Brand new -- 

lully port- 
a hie- 
hand gen- 
b 
bell, ll, ham 
set. morsc 
key, lamps, lu 
structions. Only 11.'- 
a pair. Carr. 10/ , 
VARIA(' TRANSFORMERS. 
input 230 v. o/p 0 -240 v. 5 a., fully 
variable, brand new, only £8. carr. 12;6. 
15107 RECEIVERS. 1.2 -17.5 
Mc /s. 100 -250 v. A.C. and 12 s. 
D.C. Inputs, full guar. at £8.10.0. carr. 20/ -. 
RF UNITS RF2& 50 -65 Me /a. 
Brand new, 20/ -. 
RF l NITS. RF26, 50-65 Mc's. 
Brand new, 20'-. RF25, 40-50 Mcis, 
Brand new, 8'6. P. & p. 3/- on each. 
R208 RECEIVERS. 10-60 Mods. 
A.C. mains and 6 'V.D.C. Brand 
new and boxed, 88.19.6. carr. 25' -. 

ACCUMULATORS. 2 volts 16 
A.H. (unspillable). Ideal for 6 and 
12 volts supply, etc. Brand new. 
Original cartons. Size 41n. x 71n. 
x 21n., 5/6 each. P. & P. 1/6. 3 
for 15 / -. P. & P. 3/6. 6 for 27r6. 
P. & P.5/-. 
CONTROL. Box It.('.6c?. 
Complete 
push - but- 

-. 

ton con- 
trol box. 
4 position 

- >a 
and on!oe 'I J[c" with dual 
coloured 
for instant 
channel ii ln binc'k 
crackle case 5 31in. x ills. 
Bargain price. S - euch. P. & P.. 
16. Two for 8. - & P. 2/6. 

PICTURE FRAME AERIAL. 
Incorporates MW and LW sedal 
with provision for tuning out 
unwanted signals, noise, etc. 
Size 81 x Sil x lain. Magnificent 
appearance. Brand new with full 
instructions. 12.'6. P. & P. 216. 
WESTINGHOUSE J.50 PEN- 
CIL RECTIFIERS. 500 v. 5 mA.. 
3'6. P. & P. 1/ -. 

AERIAL VAR IOME ERS. 
These magnificent 
instruments will 
enable you to r 
receive maximum 
signal strength on 
all S.W. receivers. 
Precision cali- 
brated control. 
Complete with 
connection details. 
12/6. P. & P. 26. 

Callers: 87, TOTTEN HAM CT. RD., LONDON, W.I. 
Mail orders : (DEPT. P), 32a, COPTIC STREET, 

LONDON, W.C.I. 
Telephone : MUSeum 9607. 

W O T ! You don't own a Relda catalogue I It's 
terrifc sod fully Wus. Only 1/3. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN 11í01'R 
The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor listed 
£25. The Linear LT45 High-Quality Tape Amplifier listed £12.12.0. High Flux P.M. 
Speaker listed 301 -, empty Tape Spool, a Reel of Best Quality L.P Tape (850ft.) 
listed 2816, and a Handsome Portable carrying Cabinet finished in veneered 
walnut or Sapele. Size 181n. x 131n. x 
9ín. high, listed £4 10.0, and circuit. 1 GNS. H.P. TERN+, Deposit 
Total cost if purchased individually Cai.r 3 Gns. and 13 monthly 
over £45. Performance equal to units 2 17/6. payments 5318. 
in the £60 -£80 class. 

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFI 
Ultra Linear Push -Pull Amplifier with 
" Built -in " 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 condepsers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 

Lift " and " Cut." Frequency response 
+3 db. 30- 30,030 acs. 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 -ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDLNG or 

Y 
LONG - PLAYING 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASS, 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 30 mA. and 6.3 v. 
1.5s. For supply of a RADIO FEEDER 
UNIT'. Size approx. 12- 9-7in. For A.C. 
mains 200- 230 -250 V. 50 cics. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassie is fully punched. Full 
instructions and point-to-point wiring 
diagrams supplied. Unapproachable value, 
at £7'15/- or factory built 45/- extra. 
Carriage 10 / -. 
If required louvred metal cover with 2 

ACOS CRYSTAL ' MIKE' INSERTS. 
Approx. lin. square. Fly lead connec- 
tions. Only 5/11 each. Brand New. 
Round type approx. llin. diem. Ex- 
equipment, tested, 4/11 each. 

1 -15 -0 

HI - Fl 8 WATT AMPLIFIER 
Special Purchase A / /f 
due to Cancelled 1 A 19 I 11 Carr, 
Export Order. L-4f VN MY 7/6. 
For 200-250 v. A.C. 
A limited number is available of these highly 
sensitive Push Pull units guaranteed brand new 
andin working order and with separately con- 
trolled inputs for 'mike' and gram, etc., LATEST 
A.V.A. VALVES. Excellent performance. 

STAAR GALAXY 4 SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover sapphire 
stylai. Many exclusive features. Unique 
design motor virtually free from rumble. 
For 200-250 v. A.C. mains. Only £5.19.6. 
while stocks last or fitted Acos turnover 
head for 78 r.p.m., L.P. or Stereo records. 
88.19.8. Carr. 319 extra. 
PORTABLE CABINETS. High Quality 
Finish. Rexine covered. Attractive 
design. Inside measurements : 17ín. x 
121ín. x 811n. high. Clearance above base- 
board 511n. Below 21ín., 6919 each. Or 
size 141in. x 133ín. x film.. slightly soiled. 
will take 4 -speed single player, amplifier 
and speaker. Only 29,9 

SPECIAL OFFER. Two tone Port- 
able cabinet, Gram amplifier. Steer. 
Changer and 7in. x Speaker. 
29.19.8. Carr. 10/-. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200-250 v. A.C. Mains -eceiver with 
selenium rectifier. High gain B.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 list, 1/9. Maximum building 
costs 24.19.8. inc. attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x 61 x 51in. 

ER 

carrying handles can be supplied for 

ciiate Vol. control 
input 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 1819 and 12 monthly pay- 
ments. 18/9. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices 

fior 
credit terms if supplied with 

lifl Sta ( 
41n P.M. P M S aker 

C 

PICK -UP ARMS complete with Hi -Fl 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect, at approx. 
half price. Only 35/9. 

ACOS CRYSTAL MICROPHONES- 
Type 
Brand new. carton 

desk. List price 501 - 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
61in. 2-3 ohms, 29/11. 
Bin. 2 -3 ohms, 35/9. 
1'In. 2-3 ohms, 58/9. 
Very limited number 

14 WATT AMPLIFIERS. Unused and 
in good order but store soiled. For 200- 
250 v. A.C. mains Input. Outputs for 3 

and 15 ohm speaker. Inputs for " mike " 
and Gram. Limited number, complete 
with valves. Only R Goa.. cary. 5 /.. 

A SIX TRANSISTOR "POCKET" 
SUPERHET RADIO 

All p including 
Circuit. 

YVa 9.6 All 
parts 

s Printed Circuit, LL 
Attractive Cream or 

Coloured Plastic case. 

Ferrite aerial, 21in. P.M. Speaker. etc.. etc, and full 
instruction booklet. Sie 52 x 31 x lain. completed 
Long and Medium Wavebands 25) M.W. push -pull 
output. Demonstrated at our counter premises. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM2. Size 6 x 51 

` x 21in. Supplies 120V. 
90 v. and60 v., 40mA. 
and 2 v. 0.4 a. to 1 amp- 
fully smoothed. There- 
by completely re- 
bplacing 

both H.T. 
atteries and L.T. 

2 V. accumulators. 
When Connected to 
A.C. mains supply 
200 -250 v. 50 cis. 
SUITABLE FOR ALL 
BATTERY RECEI- 

34i3. or 
Complete kit lof of with diagrams and 
instructions. 4914. or roaly for one 5q/8. 

Type BIM. An all -dry 
battery eliminator. 
Size 51 x 41 x 2in. 
approx. Completely 
replaces battery sup - 
plying 1.4 v. and 93 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 
ready to use, 46/9. 

R.S.C. MAINS TRANS 
Interleaved and Impregnated. Prim- 
aries 200-230-250 v. 50 c/s. Screened. 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a... 18/9 
350-0-050 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 
30040300 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 
350-0350 v. 100 mA. 8.3 v. 4 a, 4 a. C.T. 

350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 29'9 
FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a. 

Midget type 21-3-3in. . .. ... 17/8 
250-0-250 v. 100 mA. 6.3 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 
350-0550 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 28/9 
3004300 v. 130 mA, 8.3 v. 4 a, 6.3 v. 1 a, 

for Mullard 510 Amplifier ... ... 35.'9 
3500-350 v. 150 mA, 8.3 v. 4 a 5 v. 3 a... 33,'9 
3504350 V. 150 mA, 6.3 v. i a, 6.3 v. 

2 a, 5 v. 3 a. , ... . .. . 35/9 
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. ... ... 49/9 

FORMERS ( GUARANTEED ) 
FILAMENT TRANSFORMERS 
All with 200 -253 v. 53 cis, primaries 6.3 V. 

1.5 a, 5/9: 8.3 v. 2 a, 7/8; 0 -4-6.3 v. 2 a. 7/9; 
12 v. 1 a. 7 /11: 6.3 v. 3 a. 8 /11; 8.3 v. 6 a, 
1718: 12 v. 3 a. or 24 v. 1.5 a, 178. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 68:1 for 

Small Pentode. 50000 to 30... ... 3/9 
Small Pentode 7 /8,0000 to 30 ... ... 3/9 
Standard Pentode 5.0000 to 30 ... 4/9 
Standard Pentode, 7/8,0000 to 30 ... 4'9 
10.0000 to 30 .. ... 4/9 
Push -Pull 10-12 watts 6V6 to 30 or 

150 ... ... ... ... ... ... 15/9 
Push -Pull 10-12 watts to match 6V8 

to 3-5-8 or 150 ... .. ... ... 16/9 
Push -Pull ELM to 3 or 150 ... ... 18/9 
Push -Pull 15-18 watts. 6L6. KT66 ... 22/9 
Push -Pull for Milliard 510 Ultra 

Push -Pull 20 watts, sectionally 
wound 81.8. KT66. etc.. to 3 to 150... 47/9 

ELIMINA Tint Y' ttANSNUltslr'ttd 
Primaries 200 -250 v. 50 cis. 
120 v. 40 mA. 5 -0-5 v. 1 a. ... ... 15/9 
90 V. 15 mA, 410-4 v. 500 mA.... .. 9/9 
SMOOTHING CHOKES 
150 mA. 7 -10 H 250 ohms... ... ... 11/9 
100 mA lO H 200 ohms ... ... ... 8/9 
80 mA. 10 H 350 ohms ... ... ... 5/9 
60 mA. 10 H 400 ohms ... .. ... 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries ; 
0-9 -15 v. 11 a. 11,9 ; 0-9-15 v. 3 a, 18,9 
0-9 -15 v. 5 a. 19 /9 : 0 -9-15 v. 6 a. 23 /9. 
COLLARD RC54 3-SPEED AUTO - 
CHANGERS with Studio pick -up. 
Brand new. For 110 v. 50 c.o.s. A.C. 
mains. Price with 110 v. to 22-250 V. Auto 
Trans. only £5.19.8. Carr. 5/6. 
COLLAR() CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200 -250 v. 50 c.o.s. 
A.C. mains. Our price £7.19.8. Carr. 5/6. 
COLLARD 4 -SPEED SINGLE PLAYER 
with separate pick -up. GP54 with sapphire 
stylll. For 200 -250 v. A.C. mains. 24.10.0. 
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R.S.C. AI2 STEREOPHONIC AMPLIFIER KIT 
A complete set of parts to construct a Stereo amplifier with an 
undistorted output total 6 watts (3 watts each channel). For A.C. 
mains input of 200 -250 v. Outputs for matched 2-3 ohm speakers. 
Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance 
control. Full instructions and point to point wiring diagrams Carr. and pkg. 5/ -. 
supplied. Only good quality components and latest high grade valves used. Exception- 
ally realistic reproduction can be obtained at ample volume for the home, as can be 
demonstrated in typical surroundings at our County Arcade premises. A really 
sensational offer. 

-19 -6 

STEREO EQUIPMEN'1 ui 1'ER. 
Comprising Al2 2 

£6 -19 -6 
matched Bin. 

Stereo 
a head 

and Acos T/O Ster head 
suitable most pick -ups. Carr. 7/6 

LINEAR LT45 HIGH QUALITY TAPE 
DECK AMPLIFIER. With " built in " 
power pack and oscillator Ready for 
stage. For Tape Decks Use, ONLY 
with High or Low Impe- 
dance. Playback and Erase 
Heads. such as Lane. 
Truvox, Collaro, Brennel, Larr. 7/6 
etc. For A.C. Mains 230 -250 v. 50 tics. Linear frequency response of ± 3 db. 
50- 11.000 c/cs. Negative feedback equalisa- 
tion for 3i. 71 and 151n. per sec. Output 
4 watts. Send S.A.E. for loaflet. 

GNS. 

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- 30000 c /es. 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 1S SUITABLE. The unit is designed for 
CLUBS. SCHOOLS. THEATRES, 
DANCE IIALL.S or OUTDOOR FUNC- 
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 acs. A.C. Mains and has output for 
3 and 15 ohm sneakers. Complete kit of 

l parts with fully punched 

1 1 
GNS. diagrampoint-to-point I 

structions. If required 
Carr. 10 /- 

cover as for A8 can be 
supplied for 18/9. The 

amplifier can be supplied, factory built 
with 12 months' guarantee. for 213.19.6. TERMS: DEPOSIT 243 and 12 monthly 
payments of 24/9. 

LINEAR ' DIATONIC' 10-14 WAIT HIGH FIDELITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 
200 -250 v. A.C. mains. Valves ECC83, 
ECC83, ELM. ELM. EZ8I miniature 
Mallard. Self-contained Pre -amp. Tone 
Control stage and separate Bass and 
Treble Controls. Independent 'Mike' and 
Gram input sockets are provided. Output 
Matchings for 3 and 15 ohm speakers. 
Only 12 GNS.: or Deposit 22/3 plus 10 /- 
caer. and 12 monthly payments of 22/3. 
Send S.A.E. for leaflet. 
LINEAR MO HI -FI 10 watt Amplifier 
and separate Pre -amplifier. 15 GNS. 
Complete. Send S.A.E. for leaflet. 
LINEAR 150 50 WAIT P.A. AMPLI- FIER. High quality and sensitivity. 
19 (INS. Send S.A.E. for leaflet. 

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

For 200/250 v. 50 c /es. Mains input. 
Appearance and Specification, with 
exception of output wattage. as A5. 
amplifier. Complete Kit with dia- 
grams, 23.15.0. Carr. 3/8. 

LINEAR 145 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 85 -511n. high Output for 2 -3 ohm 
speaker. Guaranteed for 12 months. Only 
25119/6. Send S.A.E. for illustrated leaflet. 
Terms. Deposit 2218 and 5 monthly pay- 
ments of 22/8. 

AM /FM RADIOGRAM CHASSIS 
HIGH QUALITY 6 -8 WAIT 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 GNS. Or Deposit 22.12.0 and s 
monthly payments of 22.12.0. 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home, small club, etc. Only 50 millivolts input is re- quired for full output so that It is suitable for use yvith the latest high fidelity pick -up heads, in addition to all other types of pick -ups and practically all mikes'. separate Bass and Treble Controls are provided. 
I isse give full long-playing record equalisation. 
Hum level is negligible being 71db, down, 15 db. of negative feedback is used. H.T. of 300 v, 25 mA. and L.T. of 6.3 v. 1.5 a. is available for the supply of a Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. mains input of 200 -230 -250 v. 50 e /s, Output for 2 -3 ohm speaker. Chassis is not alive, Kit Is complete in every detail and Includes fully punched chassis (with baseplate) with Blue hammer finish and point -to -point wiring diagrams and in- structions.Exceptlonal value at only 24/15/ -, or assembled ready for use 25e- extra, plus 3/8 caer.: or Deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR AMPLI- FIERS. JUNIOR, 5 WAITS High Quality output. Separate Bass and Treble ' Cut' and' Boost ' controls. Sensitivity 15 m.v., 
High Flux 81n, Loudspeaker 'built -in' 
Handsome, strongly made Cabinet (size 
approx. 14 x 19 x 71n.) finished in satin walnut. and fitted 

Terms. 
Itan dl E8_19.8 H.P. Terms. Deposit Carr. 

E1 and 9 monthly 7/4 payments of £1. 
SENIOR 10 WAITS HIGH FIDELITY 
OUTPUT. Separate Bass and Treble 
' Cut' and ' Boost' controls. Twin separ- ately controlled high gain inputs so that 
two instruments such as Guitar and String Bass can be used at the same time. Two loudspeakers are incorporated, 
a high Flux 12 in. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished satin walnut. 
Size approx. 18 x 18 x 8 In. 
H.P. Terms. Deposit 23/8 and 

/ 
{ 

12 monthly payments of 23/8. {/ GNS. Both models for 200 -250 v. A.C. 
mains. Carr. Il'- 

12in. 10 WATT HIGH QUALITY 
LOUD - 

SPEAK - 
ERS IN 
POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12.000 
ines.Speech 

coil 3 ohms 
or 15 ohms. 
Only 24.19.8 
Carr. 5/ -. 
Terms : De- 
posit 11 /- 

and 9 monthly payments of 11/ -. 
12 in. 20 WAIT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 8 in. Finish as above. Terms: Deposit 
13/10 and 12 monthly payments of 13/10. 
Only 27.19.8. Carr. 8/6. 
GARRARD 4 -SPEED AUTO - CHANGERS. Type RC120H. Very limited 
number at only £8.19.6 (approx. half price). Carr. 5/6. 

Terms : C.W.O. or C.O. 
All goods Sappi, 

Open 9 to 8 : Weds. m 

PLESSEY DUAL CONCENTRIC 121n. 
112,000 lines) with built-in tweete (com- pletely separate elliptical speaker with choke, condensers, etc.), providing extra- ordinarily realistic reproduction when used with our A8 or similar amplifier. Rated 10 watts. Price only £5 /17/6. 
ACOS Hi -Fi Crystal Cartridges. (Turrq- over type with sapphire stylus.) HGP59. Standard replacement for Garrard and B.S.R. Only 17/9. Stereo Type for 78. L.P. and Stereo records. Will fit B.S.R., Collaro. Garrard, and Galaxy changers. 5.6 
COLLARO Mk. III GNS, 
3 -SPEED TAPE Carr - TRANSCRIPTORS 7/6 
Limited number brand new cartoned. 

P.M. 
. 6/ g'1 SPEAKERS. 

. Din h288/ /9,S1Ó x Bin. 
29/9, 121n. 29/11. loin. W.B. " Stentorian " 
3 or 15 ohms type HF1012 10 watts, hi- fidelity 

tAAmpli Amplifier, 0 /9.e12in. Plessey Ohms ohms 10 watts (12,000 lines), 59,8. 
LG3 MINIATURE 2 -3 WAIT GRAM AMPLIFIER. For use with above or any other single or auto -change units. Out- put for 2-3 ohm speaker. For 200 -250 e, 50 c.p.s.'A.C, mains. Over -all size 61 x4ix 2áin. Controls: Vol, and Tone with switch. Guaranteed 12 months. Only 55/9. 
SUPERHET FEEDER UNIT. Design dl a high quality Radio Tuner Unit (specialty suitable for use with any of our Ampl - 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. 94.71n. high. Simple alignment pro- cedure. Point -to -Point wiring diagrams, instructions and priced parts list with illustration, 2/6. Total building cost 24/15/ -. For descriptive leaflet send S.A.E. 
GARRARD 4 -SPEED SINGLE RECORD PLAYER UNITS with turn- over crystal pick -up head. Current model. List price around £10. Only 38.19.11, carr. 4/8. 

D. No C.O.D. under £1 Post 1/9 extra ender 12: 8/9 extra under 9.5 su MO to terms and guarantee as detailed in current catalogne. t0 1 p.m. Catalogue ed. Trade supplied. S.A.E. with all coquines. 
Mail Orders to 29 -31 Moorfield Rd., Leeds 12. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I, and Universal Bazaars Ltd., 8 -10 Brown St. (Market St.), Manchester 2. 

R SC 

(Leeds) MANCHESTER 
Ltd. and LEEDS 
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450 PRACTICAL WIRELESS September/October, 1959 

Brand new, individually 
checked and guaranteed 

VALVES 
AC/DD 2/6 
AC/HL 2/6 
AC/P 2/6 
AC/PI 2/6 
AC6/PENS/- 
AC/SP3 4/6 
AR6 2/6 
AR8 5/- 
ARDDS 2/- 
ARP3 3/- 
ARP4 3/6 
ARPI2 2/9 
ARP2I 5/6 
ARP24 3/6 
ARP34 4/6 
ATP4 2/9 
ATP7 S/6 
B30 3/6 
BL63 
D41 3/3 
D42 4/- 
D77 4/3 
DA30 20/- 
13041 4/6 
130620 4/6 
DEIS 20/- 

DET20 2/6 EL32 3/9 
0H76 4/9 EL4I 8/3 
DLSIO 4/6 EL84 8/6 
EI148 2/- EL91 7/6 
EA50 1/6 EY9I 4/6 
EAC9I 4/6 EZ40 7/- 
EB34 1/6 EZ80 7/6 
EBC33 6/- FA15 4/- 
EC52 3/9 FW4/5008/- 
EC54 3/6 H30 S/- 
ECC32 4/- H63 3/6 
ECC81 5/10 HP4I0I 6/- 
ECC82 6/9 KBC32 S/- 
ECC83 6/9 KF35 5/- 
ECC84 7/9 KT30 7/- 
ECC91 4/- KT3I 8/. 
ECL80 10/3 KT33C 7/. 
EF8 6/- KT241 9/- 
EF22 7/3 KTW63 6/6 
EF36 3/6 L30 4/- 
EF39 4/9 MH4 4/- 
EF50 3/- MH40 6/6 
EF55 6/- MH4I 6/6 
EF80 6/9 MHLD6 4/6 
EF8S 6/10 ML4 4/6 
EF89 8/9 ML6 6/- 

DET18 30/- EF91 4/10 MC/PEN 6/- 
DETI9 2/6 EF92 S/- MC/PENB6/- 

N34 8/- SP6I 2/9 4A I 4/6 6L6GA 6/6 35Z3GT 7/- 930 81- 
NRI5A 3/- SU2150A4/9 401 2/6 6L34 4/6 39/44 6/- 954 2/- 
NR6I 7/- TTII 3/- 5U4G 6N7GT 7/- 4IFP 1/9 956 2/9 
MT37 U18 6/- 5Y3GT 6/9 6Q7G 6/3 524G 0/- 1619 ó/- 
(4033A) I4/- UU4 4/6 SZ3 8/6 7SA7 6/9 53A 3/- 1625 6/- 
003 6/- V2D33B 8/- 5Z4G 8/- 6SC7GT 7/- 58 6/- 1626 3/6 
OZ4 S/- VP23 5/- 6A6 6SG7 5/- 59 6/- 1629 4/6 
OZ4A S/- VR99 0/- 6AB7 5/- 6SH7 5/- 71A 4/6 4242A 6/- 
P61 2/6 VR1S0/306/- 6AC7 5/- 6SJ7 6/9 77 6/- 7193 1/9 
PCC84 8/- VS110 4/- 6AG5 4/6 6SK7 5/6 82 8/- 7475 S/- 
PCC85 8/- VT25 8/6 6AK6 7/6 6SL7GT 6/9 83 12/- 8010AR 22/6 
PEN25 4/6 W31 7/- 6AM5 6SN7GT 4/6 83V 12/- 8020 6/- 
PEN46 5/9 W42 7/- 6AM6 6 65Q7 6/6 84 12/6 9001 5/- 
PEN I41 4/- Y66 8/- 6B4G 46 6SS7 8/- 89 6/- 9003 5/6 
PEN220A Z31 6/- 688 5/6 6V6G 5/6 210LF 3/- 9004 4/- 

3/- A3 3/6 6B8G 2/6 6XSGT 5/6 210VPT 3/- 9006 4/- 
PEN 13406/- ASGT 5/- 6C4 4/- 802 2/6 2I7C 17/6 
PENDO/ 823 11/- 6C5 

Ì2A6 
220VSG 3/- Cathode 

1360 9/6 B24 11/- 6C6 4/6 5/- 350B 8/- Ray Tubes 
PL82 8/3 
PL83 9/- 

B26 11/- 
B32 10/- 

6C8G 5/- 

6F6 
12AH7 7/- 
I2CB 7/6 

446A 14/- 
4466 14/- 3BPI 25/- 

SCPI 42/6 
PM4DX 3/- D8GT 6/- 6F8H 6/6 12E1 22/6 705A 17/6 SFP7 45/- 
PT25H 7/6 
PY82 8/- 

L4 4/- 
LDS 3/6 

6F12 
6G6G 3/- 

12H6 2/6 
12J5GT 3/6 

7156 97/6 
717A 8/6 VCR5I7 19/- 

QP21 6/- 
QP25 5/3 
RGI-240a 

R5 6/9 
SS 6/- 
T4 4/- 

6H6M 2/3 
6H6GT 1/9 
635 3/6 

12SG7 .6/6 
125H7 4/9 
125)7 6/- 

801 6/- 
803 22 
805 30/- 

Special 
Valves 

17/6 2A3 8/- 6)6 4/3 125K7 5/- 807AMER 3J /MOE L35 
RG3-250 2A6 7/- 6K6GT 6/6 12517 7/- 5/3 3)192/E 

17/6 2C34 2/6 6K7G 2/3 12517 6/- 807BR 3/9 L37.10 
RG4-1250 2DA4 4/- 6K7GT 1502 ó/- 813 70/- 723AB 52/6 

.9/- 2X2 4/. 6K8G 6/6 15E 8/- 815 00 /- 726N 27/6 
RK34 2/6 3A4 6/6- 6K8GT 15R 7/6 833A £17.10 VX7110 15/- 
SP4B 7/6 3B34 3/- 6L5G 6/- 19E2 5/- 843 7/6 WL417A15/- 
SPI3C 4/6 
SP4I 2/9 

3E29 
(8298) 75/- 

6L6 
16/6 6L6G 

28D7 á/- 
35T 30/- 

866A l0 /- 
872A 35/- 

WL4I7A 
15/. 

All U.K. Orders below 10 / -, P. & P. I - ; over 10/ -, 1/6 ; Orders over E2 P. & P. 

Light Headgear Assembly. Ideal for 
mobile use. Headphones 600 ohms 
carbon microphone, I8 / -. P. & P. 3/ -. 
Signal Generator Type TS. 14 /AP. 
3,200.3,370 me /s. Fully guaranteed. £85. 
I.F. TRANSFORMERS 4 -5 me /s, 
American Made in black crackle finish 
housing, 6/ -. P. & P. 1 / , 
Thermo -Couple Heating Element. 
0 -75 Amp in bakelice housing. Made for 
aerial current meters D.W.52- (G.E.C. 
made) or ocher purposes, 10/ -. P. & P. 1 / -. 
Avominors. In leather case, with leads, 
fully tested £5.10.0. Packing and 
carriage 2/6. 
Headphone Matching Transformers. 
To match L.R. Headphone to H.R. output 
(6,000 ohms), price 5/6. Seated in small 
moulded case. lin. x tin. x tin. easily 
mounted on cord. 

Brand new original spare parts 
for AR'S Receivers. 
Please write your requirements. 
High Resistance Headphones. 4,000 
ohms. Brand new, ex W.D. boxed. 
10/6 per pair. P. & P. 1 / -. 
Low Resistance Headphones, brand 
new, type CLR, 5 / -. Balanced Armature, 
7/6. P. & P. 1/- 
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. 
Vacuum Condenser 32,000 V. 50 pF, 25/ -. 
Post free. 
Telephone Handset. Standard G.P.O. 
type. New, 10/ -. P. & P. 1 / -. 
Modulation Transformers (U.S.A. 
Collins), primary imp. 6,000 ohms. 
C.T., secondary 6,000 ohms, 20 W., 9/6 
each. Post free. 
Carbon Inset Microphone, G.P.O. 
Type, 2/6. P. & P. II -. 
Telescopic Aerial Masts. Sections, 
total 11 yards. Immediate erection. 
£4.10.0 each or EB per pair. Post free. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SHEpherds Bush 4946 

WELCOME PERSONAL CALLERS 

free. Overseas Postage extra at cost. 
RI09. Covering 2-8 me /s 6 v. D.C. New 
and Tested, E4.5.0. Carriage paid. 
RIO9A. Covering 2 -12 mc/s 6 v. D.C. 
New and Tested, £55.0. Carriage paid. 
SCRS22. Transmitters. (8C625), in- 
cluding all valves, 22/6. P. & P. 5/ -. 
SCR.522. Receivers (BC624), including 
all valves, 25 /-. P. & P. 5/ -. 
Vibrator Unit. 12 v. /I80 v. 60 m /A. 
Exceedingly well filtered and smoothed. 
excellent for car radios. New, incl. one 
OZ4 valve and vibrator. 27/6. P. & P. 5 / -. 
No. 62. Transmitter- Receiver. 1.6- 
12 me /s in two ranges. Ideal for mobile 
use. Total II valves. Rx -A super with 
separate mixer and local oscillator. Tx 
uses QV04 -7 as power amplifier VFO or 
switched selected crystals. C.W., phone 
(grid modulation) metered for operation 
and valve testing, Pi output to match 
rod aerials or long wire " Press to send " 
operation from mike. Size 81in. x 17)in. 
x 131in. weighs only 29 lbs. Completely 
self contained with internal power 
unit for 12 v. operation. Power consump- 
tion 4.4. amps on send, 3.4. amps on 
receive. As new condition, tested. 
complete with operation instructions. 
Price. £17.10.0. Delivery included. 

PETHERICK'S 
RADIO SUPPLIES 

(Dept. (P.W.) 
Radio Component Special): 

22, HIGH STRIEEVET,,N BIDEFORD, 

Transistors Red Spot 8/9, Yellow/ 
Green 6/9. Red /Yellow 14 -. Gold Top 
V6 /R2 18 / -. Edlswan Transistors 
XA104 18 / -, XA103 15! -, XB104 10/ -. 
Crystal Diodes 1!- each, 10/- Doz. 
GEX34 41- each. DRR2 Coils for B.B.C. 
Transistor Set Crystal Set Coil 
M.L. with Circuit 2/8. Vari -Loot- 
stick M.W. Coil with transistor Cir- 
cuit 418 each. Reaction Condenser* 
0.0003 or 0.0005 41- each. Miniature 
0.0005 4/ -. Jackson Bros. Dilecon Solid 
Dielectric Condensers 0.0001, 0.0003 or 
0.0005 all 46 each. Alfa Multimeter 
17 Ranges £8.19.8. 

All sent post free in U.K. 

The A,R -R.L. Radio Amateurs Hand- 
book, 1959 edition. 328, postage 19. 
Principles of Transistor Circuits, by 
Amos. 21.,-. postage 1/ -. 
Practical Tape Recording Handbook, 
No. 1. by Brown. 5/ -, postage Gd. 

Practical Transistor Receivers, Book I, 
by Sinclair, 5 / -, postage 6d. 
Radio Valve Data, by Wireless World, 5! -, 
postage 8d. 
How. to Get the Best Out of Your Tape 
Recorder, by Guy. 8!8. postage 9d. 
Brinier Valve and T.V. Tube Manual. 
No. 8, 6/ -. postage 9d. 
Modern Car Radio Receivers. by Radio 
Construct r. 3/6, postage Gd. 

Model Radio ('ontrob by Safford, 21 
postage 1 -. 

UNIVERSAL BOOK CO. 
12 L -ttle Newport Street, London.' 

W.C.2 
(adjoining Lisle Street) 

SHORT WAVE KITS 
H.A.C. were the original suppliers o 
SHORT -WAVE RECEIVER KITS for 
the amateur. Over 10,000 satisfied 
customers. 

PRICES FROM 2S /- TO 77/-. 

POST THIS COUPON NOW ! 

To:- H H. A. C. Short -Wave Products, 
11, Old Bond Street. London, W.I. 
Please send me FREE and without 
obligation your 1959 literature. 

NAME 

ADDRESS 
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Yidelity" !tetdf 
PE EQUIPMENT 

A SELECTION OF 
HIGH FIDELITY 
PORTABLE TAPE 
PREAMPLIFIERS 
Adds "Hi -Fi " TAPE RECORDING 
TO YOUR EXISTING AUDIO 
INSTALLATION 

IN ALL MODELS WE 
INCORPORATE THE 

TYPE "C" 
PREAMPLIFIER 

AND OFFER IT COMPLETE 

(a) 

(b) 

THE FINEST RANGE 
OF TAPE EQUIPMENT 

FOR THE 

HOME CONSTRUCTOR 
111) 

YOU CAN BUILD 
A COMPLETE 

HIGH QUALITY 
RECORDER 
44 LIKE THIS 

for £39.15.0 

IN CASE WITH ... 
The new " COLLARD " STUDIO 3 Speed De, k `5.10.0 

Deposit, £7.2.0. 12 months 82.12.1. 
The COLLARO Mk. IV " Transcriptor " 3 Speed £43.10.0 Deck 

Deposit. £8.14.0. 12 months £3.3.10. 
(c) The New TRUVOX Mk. VI. Tape Deck. 

Deposit. 88.14.0. 12 months £3.3.10. 
(d) The BRENELL Mk. V 3 Speed Deck 

Deposit £10.6.0. 12 fnonths £3.15 ;. £59.10.0 (e) The WEARITE MODEL 4A. Tape Deck 
Depr-it. 812.0.0. 12 months 44.7.1. 

STERN'S MULLARD TYPE "C" 
TAPE PREAMPLIFIER -ERASE UNIT 

£43.10.0 
£51.10.0 

INC( htl'()[2._ \'C[NC:THE NEW PErtitoxcuBE 1',l'1' COIL! 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 £140. 0 OF PARTS 
ASSEMBLED £17.0. 0 AND TESTED 
Deposit £3.8.0 and 12 months 
of £1.4.11. 
ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR £11.15.0 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 " Preamplifier strictly to 
Mul lard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It 
comprises a COMPLETELY SELF -CONTAINED UNIT, all com- 
ponents and valves being contained in a well- ventilated Box - 
Chassis neatly finished in Hammered Gold with a very attractively 
engraved PERSPEX FRONT PANEL. 

FOR PERMANENT HIGH QUALITY 
INSTALLATIONS WE ALSO OFFER (excluding case) 
(a, The COLLARD Mk. IV TAPE DECK and the 

MULLARD TYPE " C " PREAMPLIFIER & £35.0.0 Power Unit assembled, tested 
H.P. Deposit £7 and 12 months 82.11.4 

(b) As in (a) above but the Type " C " supplied as £32.0.0 COMPLETE KIT OF PARTS 
The TRUVOX Mk. VI TAPE DECK and the 
assembled Type " C " Preamplifier and Power `7.10.0 
Unit 

H.P. Deposit £7.10.0 and 12 months 42.15.0. 
(d) As above but the Type " C " supplied as complete £34.10.0 KIT OF PARTS 
(e) The BRENELL Mk. V DECK and the assembled £46.0.0 Type " C " PREAMPLIFIER and POWER UNIT 

H.P. Deposit 89.4.0 and 12 months £3.7.8 

(f) HIT PARbut 
Type " C " supplied as complete £43.0.0 

(g) The WEARITE 4A DECK with TYPE " C " i e 5.0.0 assembled and tested 
H.P. Deposit. 811.0.0 and 12 months £4.0 8 £5 

(Carriage and Insurance on above quotes 101- extra.) 
PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE. 

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

Telephone: FLEET STREET 5812 3 4 

Deposit : L8.0.0. 
12 months : £2.17.5. 

WE OFFER THIS SELECTION 
(a) The COLLARO Mk. IV TAPE DECK with the £34.10.0 assembled and tested HF;TR3 Amplifier 

H.P. Deposit 88.18.0 and 12 months £2.10 8 
(b) Ac above but the HF /TR3 supplied as KIT OF £30.15.0 

PARTS 
NOTE : Messrs. Collaro when supplying the Mk. IV Deck do 
not wire up the Deck Switch backs. We will do this for £1 or 
supply a wiring diagram to the Home constructor. 

(c) The TRUVOX Mk. VI TAPE DECK with the £37.0.0 assembled and tested 1iF'TR3 amplifier 
H.P. Deposit £7.8.0 and 12 months 22.14.3 

(d) As above but the HF /TR3 supplied as KIT OF `3.10.0 
PARTS 

(e) The BRENELL Mk. V DECK with the assembled £45.0.0 and tested HFITR3 amplifier 
H.P. Deposit £9 and 12 months 23.8.0. 

(f) As above but the HF,TR3 supplied as KIT OF £42.0.0 PARTS 
(g) The PORTABLE CASE illustrated here (£5), 

1,200ft. EMITAPE (35'-). ACOS CRYSTAL MIKE 
(35 
FÓR), 

ROLA 10 x 6in. LOUDSPEAKER (30/-) ALL £9.0.0 
Carriage and Insurance on each above 10'- extra 

WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0 
DEPOSTI' : £5.5.0 12 Nl)'N'l'IIS £1.18.6 

THE MODEL HF /TR3 TAPE AMPLIFIER 
INCORPORATING 
3 -SPEED TREBLE EQUALI- 
SATION by means of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF £12.15.0 PARTS 
PRICE FULLY ASSEM- 
BLED & £16.10.0 TESTED 
HIRE PURCHASE. Deposit 23.8.8 and 12 monthly-payment. 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- 
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER 

. other features are -Magic Eye Recording hand indicator - 
Effective Tone 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 limn. x Sin. x 6in. Can be supplied for use with 
Truvox -Collaro- Lane- Brenell or Motok Decks. Please smell./ which. Send S.A.E. for leaflet or 26 for complete Assembly Manual. 
The New B.S.R. "MONARDECK" 
IN('ORPOIt A'l'l NI: A ('(Ill III S'T1.1 

MATCHED PHE .VMPI.IFIiR 
Deposit 23.12.0 £17.17.0 
12 months 81.6.2. 
Designed to operate through the 
Pick -Up Sockets of the standard 
RADIO RECEIVER through 
which first -class results are ob- 
tained. It consists of a single - 
speed Twin Track Tape Deck, 
incorporating matched Pre. 
amplifier, and operates at 3;i El 

sec. speed. 
The equipment is supplied fully tested and completely assembled on an unpolished wood plinth. It can therefore be "dropped" directly into an existing Cabinet and only requires connections to the mains supply and the Pick -Up Sockets, for which purposes Boating " leads are incorporated on the Preamplifier. 
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vagle MULLARD 
COMPLETE KIT OF PARTS - 
Des.gned by MULLARD -presented by STERNS strictly to specification. 
For use with the MULLARD 2- stage pre -amplifier (described below) with which an 
undistorted power output of up to 10 watts is obtained. This combination is thor- 

oughly recom- 
mended to " Hi- 
Fi " enthusiasts 
who contem- 
plate a versatile 
and very high 
quality home in- 
stallation. We 
supply SPECI- 

FIED COMPONENTS AND NEW MIL- 
, LARD )ALVFS, including PARMEKO 

MAINS TRANSFORMER (which has 
xtra Power available to drive Radio Tuner) 

and the choice of the latest Ultra-Linea r 
PARMEKO or the PARTRIDGE Output Transformer. 

PRICE COMPLETE KIT ( PARMEKO £10 A0 and TFSTel esupply 
VSSEMIII.I.D 

Output Trans) 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSF(i It MER, £1.6.0 EXTRA 

MULLARD 
"5-10" MAIN 

AMPLIFIER 

DESIGNS 

FOR THE 

HOME 

CONSTRUCTOR 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 

Employing two EF86 valves, and designed to 
operate with the MULLARD 3-3 and 5 -10 MAIN AMPLIFIERS - 

but also perfectly suitable for other makes. 
PRICE, 

OFOPAR S. s0 ASSEMBLED AND TESTED $0 (Carriage 
extra.)rance. 

Our kit is strictly to MULLARD'S SPECIFICATION and incorporates : 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -Ups, and variable reluctance magnetic types. 
Input. (a) Direct from High Imp Tape Head. (b) From a Tape Amplifier or Pre -amplifier. 
Sensitive Microphone Channel. 
Wide range BASS and TREBLE Controls. 

SPECIAL PRICE 
REDUCTIONS 

(a) The COMPLI:TI: KIT OF 
PARTS to build both the " 3 -3" 
MAIN AMPLIFIER and the 2- IEI' S1JQ FRCO\RO [IT 
(h) The " 5 -10" and the (-STAGE 

AsPRE-AMPLIFIER miffed d Tested 18.1 80 
DEPOSIT £3.18.0 and 12 

Monthly Payments of £1.7.8. When 
ordering include an extra 7 6 to cover 
Carriage and Insurance. 
PRICES FOR THE "5-10" AR I: 
SUBJECT TO £1.6.0 EXTRA IF 
THE PARTRIDGE I'RANs- 
FORMER IS REQUIRED. 

MULLARD - STERN STEREO DESIGNS 
DUAL CHANNEL 
PRE -AMPLIFIER 

This model incorporates two 2 -valve 
Pre -Amplifiers (described above) com- 
bined into a Single Unit, enabling it 
to be used for both STEREOPHONIC 
or MONAURAL operatidn. It is de- 
signed primarily to operate with our 

range of MULLARD MAIN AMPLIFIERS but will also operate 
equally well with any make of Amplifiers requiring an input of 
250 m, volts. PRICE: COMPLETE £1210.0 KIT OF PARTS 

ASSEMBLED 
AND £15.0.0 

FULLY DESCRIPTIVE LEAFLETS with Complete price details 
available end of September. 

COMPLETE 

MULLARD 5 -10 
AMPLIFIER 

The popular and very success- 
ful complete "5 -10" incorpor- 
ating Control Unit providing 
up to 10 watts high quality 
reproduction. Input channels 

for high output pick -ups and all modern Radio Tuning Units, 
only Specified Components and new Mi'I.I.ARD VALVES 
are supplied. including PARMEKO MAINS TRANS- 
FORMER and choice of the latest PARMEKO or PAR- 
TRIDGE ULTRA -Linear Output Transformers. Adequate 
power available to drive Radio Tuner. 
PRICE COMPLETE KIT (Parmeko Transformer) £11.10.0 
Alternatively we supply ASSEMBLED - and 
TESTED £13.10.0 
HIRE PURCHASE (Assembled Amp. only) 
DEPOSIT : (2.14.0 12 MONTHS : 19/10 
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER 
81.6.0 extra. 

COMPLETE 
MULLARD 3.3 

DUAL "3 -3" 
MAIN AMPLIFIER 

Comprises two "3-3" MAIN 
AMPLIFIERS (described above) 
on one chassis and is designed to 
o rate with our DUAL CHAN- 
NEL PREAMPLIFIER for both 
STEREOPHONIC or MONAU- 
RAL operation. 
FRItE: 

COMPLETE KIT OF £10.0.0 

AVAILABLE 
END OF 
SEPTEMBER 

alternatively De- 
TESTED 

AND £11.15.0 pn's't 
Terms 

ti I 
months at 17' -. Its output power is 6 watts (3 watts channel) 
and together with our PRE -AMPLIFIER provides a very acceptable 
STEREO installation. 

COMPLETE 
STEREO AMPLIFIER 

A thoroughly recommended design 
that very effectively meets the many 
requests for a low -priced but good 
quality DUAL CHANNEL 
STEREOPHONIC AMPLIFIER. 
PRICE 

: KIT 
COP £8.10.0 

alternatively ASSEMBLED AND £1110.0 TESTED 
Two MULLARD ECL82 Triode Pentode Valves are incorporated in 
the design : they form a "CLASS A" single -ended output stage in each 
channel. The input sensitivity is 300 mivolte, therefore when used 
with most STEREO Crystal Pick -Ups, or Radio Tuning Units, an 
output oft watts per channel is achieved, or similarly when switched 
to MONAURAL Pick -Up position a combined output of 4 watts is 
produced. 

THE IDEAL 
AMPLIFIER 

FOR A SMALL 
HIGH 

QUALITY 
INSTALLATION 

COMPLETE KIT OF £7.10.0 PARTS 
Alternatively supplied ' ASSEM- 
BLED and FULLY £8.19.6 TESTED 
(plus 6.'6 coverage and insurance) 
H.P. Terms: Deposit £2.0.0 and 8 
Months of (1.0.0. Developed from the 

very popular 3 -valve 3 -watt design. Complete to 
MULLARD'S SPECIFICATION including Mullard 

valves and a PARMEICO OUTPUT TRANSFORMER. Send S.A.E. 
for leaflet or 136 for ASSEMBLY MANUAL. 

Please enclose S.A.E. if ILLUSTRATED and 
DESCRIPTIVE LEAFLETS are required ... alter- 
natively the COMPLETE ASSEMBLY MANUALS 
containing component Price Lists and practical 
Drawings, etc.. are available at 1'6 each. 

Only new HIGII GRADE Specified Components 
and MULLARD VALVES are supplied. 

STERN RADIO LTD. 
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7Tidclity" 
TAPE RECORDERS 

BEFORE YOU BUY -HEAR THESE RECORDERS 
THEY ARE COMPARABLE TO THE MUCH 
HIGHER PRICED MODELS 
MODEL CR3 /5. Incorporates the New 
COLLAR " STUDIO " TWIN TRACK 3 -Speed Deck £41.0.0 D 
H.P. Terms; Deposit £8.4.0 and 12 months of £3.0.2. 
MODEL CR3 /T. Incorporates the very popular 3 -Speed 
COLLARD Mk. IV " TRANSCRIPTOR " Deck 249.10.0 
which has both upper and lower tape tracks 
H.P. Terms ; Deposit £0.18.0 and 12 months of 63.12.7. 
MODEL TR3 /Mk. VI. Incorporates the New 9.10.0 TRUVOX Mk. VI TWIN TRACK 2 -Speed Tape Deck 
H.P. Terms : Deposit £9.18.0 and 12 months of 23.12 7. 

453 

Each Model incorporates the 
highly successful HF TR3 Ampli- 
fier (described opposite) thus 
ensuring truly " Hi -Fi " record 
and playback facilities. 

All prices quoted provide for the 
COMPLETE RECORDER includ- 
ing CRYSTAL MICROPHONE 
and 1,200 ft. Spool of Tape. 

" MODERNISE YOUR OLD RAD 
IT IS CHEAPER AND BETTER VALUE TO REPLACE YOUR OLD CH 

! I. RADIOGRAM CHASSIS ! ! 

ARMSTRONG " STEREO TWELVE " £37.16.0 
The most complete AM FM unit yet produced for Stereo, giving 0 watts 
high -fidelity push -pull output on each channel, 12 watts for monaural. 
ARMSTRONG " JUBILEE " £29.8.0 
An AM /FM chassis with nine valves and with push -pull output stage pro- 
viding 6 watts. 
ARMSTRONG AM /FM " STEREO 44 " £28.7.0 
Provision is made for Stereo and monaural playback from pick -up or tape. Outputs provided for Stereo or Monaural tape recordings 
DULCI " H4PP " £27.16.6 
An :eight -valve AM 'FM 4 waveband chassis giving 6 watts ultra linear output. 

AM /FM RADIO TUNING UNITS 
ARMSTRONG " S.T.3 " £27.6.0 
A self- powered high -fidelity tuner covering full VHF. medium, and long 
wavebands with automatic frequency control on VHF. 
DULCI " H4 /T " £23.15.8 
A 4 waveband self- powered high -fidelity tuner covering the VHF / /FM trans- 
missions plus the long, medium and short wavebands. 
NEW HIRE PL RASE TERNS are available on all above. Illus- 

THE DULCI DUAL IIANNEL STEREO 
PREAMPLIFIERS 

THE " STEREO EIGHT " PREAMPLIFIER £23.2.0 L THE "STEREO TWO " PREAMPLIFIER £9.9.0 
(Carr. and Ins. 5'- extra.) 

Crated leaflets available send S.A.E. 

A SPECIAL CASH ONLY OFFER ! ! 

This very attractive PORTABLE AMPLIFIER 
('ASE together with a good quality GRAM AMPLI- FIER and a matched P.M. SPEAKER. 
ALL for ONLY £8.7.6 (Plus 7'6 Carr. th Ins.) 
The Ampliâer consists of a 2 -stage design Incor- porating 3 modern B.V.A. valves and has separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommodate al- (%New most any make of Autochanger and is attrac- tively finished in Mushroom Grey Rexlne. 
WE ALSO SUPPLY SEPARATELY- 

There Is no better value for 
money Tape Recorder on the 
market -if you can't call and 
hear them, send S.A.E. for fully 
descriptive leaflets. 

IOGRAM " 
ASSIS AND GRAM UNIT 

!!RECORD PLAYERS ! ! 

THE LATEST MODELS ARE IN STOCK 
MANY AT REDUCED PRICES ! ! ! 

slGsD S.A.E. FOR ILLUSTRATED LEAFLET 
B.S.R. MONARCH UA8 
4 -speed mixer Autochanger 
with Crystal Pick -up 

£6.12.6 
The NEW ('OLLA RO 
MODEL RP594 9 -speed 
Single Record Player. 
Studio Cartridge £9.18.9 
The COLLARO " CONQUEST " 4 -speed Autochanger, Studio Pick -up £7.10.0 
The latest COLLARD " CONTINENTAL " 4 -speed MIXER Autochanger Studio " O " Pick -up £8.10.0 
The ('OLLAR() 4 -speed Single Record Player. Studio 
Pick -up E6.Á.0 THE NEW B.S . Model UA12 is In Stock. A 4 " SPEED " MIXER AUTOCHANGER £8.7.6 í'Al2 also available incorporating the N.S.R STEREO Piek -up, plays L.P. and 78 Records £10.10.0 
1LS.R. MODEL T('9 4 -speed Single Record Player. complete with separate Crystal Pick -up £4.4.0 Carriage and Insurance on each above 5- extra. 

HIGH- FIDELITY UNITS ARE ALSO IN 
STOCK ... as follows : 
GARRARD MODEL 301... 4HF . , . TA'Mk.II ... RC121,4 ... T.P.A.12 PICK -UP ... etc. 

Send S.A.E. For Leaflet. NEIL 111RE PURCHASE TERMS ARE AVAILABLE ON ALI. EQUIPMENT V 1LL'E £9.0.0 AND OVER. 

SPECIAL CASH ONLY BARGAIN 
A bulk purchase enables us to offer this very useful 

INTERCOM SET OR 
BABY ALARM for only £5.5.0 
(Plus 5;- carriage 8 Insurance.) 
Consists of MASTER UNIT (Illustrated) and one EX- 
TENSION. providing 2 -way 
TALK -LISTEN facility. Cem- 
plete in polished wood cakes. 
size of each only 70 x 41 x Sin. 
high. 

RectifE )2AMPLIFI ,te t42.6 (i AItl(YINO 15 1;3.17.6 
(c) P.M. SPEAKER 18/9 Carriage and Insurance 4 - extra. 

STERN'S MK. II " fidelity " 
F.M. TUNING UNIT 
'RIFE £14.5.0 .1,;d iñs,)('arr. 

HIRE PURCHASE : Deposit 62.17.0 and 12 
Monthly Payments of 61.0.11. 
Incorporates the latest MULLARD PERMEABILITY 'l't; N INC HEAR 
and the corresponding DULLARD VALVE LINE -UP. A really lrst -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 TORS ! YOU ('AN BUILD THIS TUNING )'NIT FOR ONLY 210.10.0 (Plus 5 - ('arr. dr Ins.) Please send S.A.E. for fully s descriptive leaflet. or the Assembly Manual is available for 1 6. 

109 & 115 FLEET ST., LONDON, E.C.4 
',telephone: FLEET STREET 5812/3/4 

HOME CONSTRUCTOR 
A R ANGE OF "EASY TO ASSEMBLE" 
PREFABRICATED 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 live really first -class reproduction and are 
well recommended. Models are also 
available to accommodate high -quality 

Amplifiers, Preamplifiers, Tuning Units, Record Players, 
etc. All models are very easily assembled, in fact.. only a 

s screwdriver Is required. Fully illustrated leaflets are available, including complete specifications of the various 
STENTORIAN LOUDSPEAKERS. PLEASE ENCLOSE 
S.A.E. IVITII ALL CORRESPONDENCE. 
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UXR-I 

USP-I 

S-33 

S-88 

UJR-I 

SSU-I 
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EASY TO BUY . (delivered to your door ... post free). FASCINATING 
AND SO SIMPLE TO BUILD (even for beginners). PROFESSIONAL IN PERFORM- 
ANCE AND APPEARANCE. .. MILLIONS of HEATHKIT "build -it- yourself" models 
are in regular use throughout the world because they are so good and such value 
for money. THEY'LL SAVE YOU POUNDS ! 

TRANSISTOR PORTABLE model UXR -1 £16.18.6 
This Dual -wave, 6 transistor portable radio, strikingly styled in hand- 
some solid leather case, is universally admired. The tone is rich and 
brilliant, and it performs well everywhere, including in a car. Easily 
built in 6 hours. 

R C BRIDGE model C -3U £7.19.6 
Measures Capacitance, 10 pf (0.00001 itF) to 1,000 ¡+F ; Power Factor ; 

Resistance, 100 St to 5 MR and indicates leakage. Automatic Discharge 
Safety -Switch. 

AUDIO SIGNAL GENERATOR model AG -9U £19.3.0 
10 c/s to 100 kc /s. Sine -Wave output 10 V f.s.d. down to 3 mV f.s.d. 
Less than 0.1% distortion (20 c/s to 20 kc /s). Decade frequency selection. 
Decibel ranges, -- 60 to -22. 1% precision resistors. 

HI -FI STEREO BOOSTER model USP -1 £5.19.6 
Enables low-output pick -ups (e.g., Decca ffss), tape heads, and micro- 
phones to load fully amplifiers of medium sensitivity. 

5in. OSCILLOSCOPE model 0 -12U £34.15.0 
This fine general -purpose 'scope has "Y" sensitivity of 10 mV /cm. and 
covers 3 c/s to over 5 Mc /s. Rise time is 0.08 /isecs or less. Timebase 
IQ c/s to 500 kc /s in 5 steps. Electronically stabilised. Voltage calibrator. 

HI -FI 6 W. STEREO AMPLIFIER model S -33 £11.8.0 
World's best value in low -price Stereo. 0.3% distortion at 2.5 W. /chnl. 
Ideal for average room. 

HI -FI 16 W. STEREO AMPLIFIER model S -88 £25.5.6 
World's finest 16 Watt Stereo amplifier regardless of price. 0.1% dist. 
at 6 W. /chnl. The attractively styled S -88 has many excellent 
featu res. 

VALVE VOLTMETER model V -7A £13.0.0 
World's most popular VVM. Measures volts, ohms and decibels. 
Sensitivity 7,333,333 ohms per Volt. 

HI -FI SPEAKER SYSTEM model SSU -1 £10.5.6 
Legs 11.7.0 extra. Ideal for Stereo in average living -room where cost 
must be low. Twin speakers. 

" HAM " TRANSMITTER model DX -40U £29.10.0 
40 Watts to aerial. 75 W. C.W., 60 W. pk. C.C. 'phone Provision 
for VFO. Designed by " Hams " for " Hams." 

TRANSISTOR RADIO model UJR -1 £2.16.6 
Ideal for youngsters. Novel circuit gets lots of stations. Additional 
amplifier stage, 16/6 extra. 

NEW MODELS (not illustrated). 
DX -1000 TRANSMITTER 178.10.0 
Electronic Switch, Model S -31.1 19.18.6 

Direct reading Capacitance Meter (CM -IU) - 114.10.0 

R.F. Probe, Model 339 -CU 11.5.0 

Complete Matched Stereo Outfit 142.10.0 

FREE DELIVERY U.K.- DEFERRED TERMS AVAIL- 

ABLE OVER £10. 

IF YOU ARE NOT ALREADY ON OUR MAILING LIST, WHY NOT 
SEND FOR OUR FREE CATALOGUE ... NOW ? 

C-3U 

AG-9U 

V-7A 

DX-40U 

Without obligation please send me FREE CATALOGUE 

Full details of model(s) ((Tick 

here) 

NAME 
DAYSTROM 

LTD. 

(BLOCK CAPITALS) DEPT. . 10, 
LAND GLOUCESTERPW, ENG 

A member of the Daystrom Group, manufacturers of 
THE LARGEST- SELLING ELECTRONIC KITS IN THE WORLD. 

ADDRESS 
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Editorial and Advertisement 
Offices : 

PRACTICAL WIRELESS 
George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2 
©George Newnes Ltd., 1959. 

Phone : Temple Bar 4363. 
Telegrams: Newnes, Rand, London. 
Registered at the G.P.O. for trans - 
mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year 

Inland - - - - 19s. per annum 
Abroad - - - - 17s. 6d. per annum 
Canada 16s. per annum 

Contents 
Editorial ... .. ... ... 
Round the World of Wireless ... 
A Direct -Coupled Amplifier ... 
Selecting Resistors ... ... 
A Twin Speaker Bass-Reflex 

A Pre -sec M.W. Booster Stage ... 
A Master Relay Unit ... ... 
On Your Wavelength ... ... 
Notes on M.W. Aerials .. ... 
An S -Meter for the R 1 155 ... 
A T.R.F. Communications Re- 

A Handy Signal Tracer ... ... 
Silicon Power Rectifiers ... ... 481 

Beginners' Test Meter ... 482\ with technical queries. We do hope, however, that all readers 
Transmitting Topics ... ... 486 who visit the Show will call upon us whether they desire advice 
Amateur Radio for Beginners ... 493 or not. We look forward to meeting them in person. 
Shortwave Section ... ... 497 In our next issue we shall publish a comprehensive, illustrated 
A Microphone Pre -amplifier ... 501 survey of trends and developments revealed at the Show for the 
News from the Clubs ... ... 505\ benefit of those readers unable to attend personally. 
Open to Discussion ... ... 509- \ The Editor will be pleased to consider \ OUR FREE QUERY SERVICE 
articles of a practical nature. Such \ ONCE again we find it necessary to articles should be written on one side \ 
of the paper only, and should contain \ rules of our Free Query Service. 
the name and address of the sender. \ should be carefully noted Whilst the Editor does not hold himself 
responsible for manuscripts, every (i) All queries must be accompanied by the query coupon from 
effort will be made to return them if a \ the current issue (to be found on page iii of the cover). stamped and addressed envelope is 
enclosed. All correspondence intended (ii) If a postal reply is required, a stamped and addressed 
for the Editor should be addressed : envelope must be enclosed with the query. The Editor PRACTICAL WIRELESS, 1 q Y 

\George Newnes, Ltd., Tower House, (iii) We cannot undertake to answer technical queries over 
Southampton Street, Strand, W.C.2. \ telephone. Owing to the rapid progress in the p 

\design of wireless apparatus and to 
our efforts to keep our readers in touch 
with the latest developments, we give 
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 any of these are therefore expressly 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." , 

Zi .i<ll Our next issue, dated November, will be published on October 7th 
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THE RADIO SHOW 

HE Radio Show, to be held at Earls Court as usual will 
open to the public on August 26th and close on September 
5th. The exhibition will be open from 11 a.m. to 10 p.m. 

As this issue goes to press, some weeks before the Show opens, 
there is no evidence of any outstanding developments in the 
radio industry. No doubt much of the interest this year will 
centre on high fidelity sound reproduction and especially on 
stereophonic disc records which are now more readily available 
than at the previous Show. The Audio Hall, which was introduced 
last year, will be larger, reflecting the growing interest in that 
branch of radio. 

As usual the BBC will have a large exhibit intended to portray 
their sound services, as well as their television service. There 
will also be stands manned by the Forces which will interest 
many younger readers. 

At this time of year many radio clubs and small groups of 
radio enthusiasts are organising their annual pilgrimage " to 
Earls Court and perhaps a word of advice may not be out of place. 
Remember that a day spent travelling and then walking for 
several hours around an exhibition such as the Radio Show, 
before a long journey home will considerably tire the members 
of the party. The organisers of the party should take this into 
account and not arrange too strenuous a programme otherwise 
the pleasure of visiting the Show will be marred by fatigue. 

Both PRACTICAL WIRELESS and our companion journal 
Practical Television will be on show at the Exhibition. Our Stand 
No. 105 is on the ground floor, where members of the editorial 
staffs of both journals will be in attendance to assist readers 

remind readers of the 
The following points 

the 

THE printing dispute which has prevented normal publication 
of this journal since the issue dated July, 1959, has been 

settled and we shall now be able to publish normally. 
We greatly regret the inconvenience which this dispute 

has caused to readers, but we are certain they will appreciate 
that this break in publication has been due to circumstances 
beyond our control. 
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Broadcast Receiving Licences 
THE following statement shows 

the approximate number of, ` 

Broadcast Receiving Licences in v. 
force at the end of June, 1959, in 
respect of wireless receiving stations 
situated within the various Postal -- / \a /" 
Regions of England, Wales, Scot- /fir ^? r:.,\ 

:K land and Northern Ireland. The , 
numbers include licences issued to" 
blind persons without payment. 

robot 
881,820 
882,442 
651,264 
757,887 
604.671 
527,151 
323,505 

Region 
London Postal ... 
Home Counties 
Midland 
North Eastern 
North Western ... 
South Western ... 
Wales and Border Counties 

Total England and Wales 
Scotland 
Northern Ireland ... 

4,628,740 
565,758 
157,797 

Grand Total ... 5,352,295 

New British Standard 
Fixed electrolytic capacitors 

(aluminium electrodes) (BS: 
2134). Part 2: 1959. List of 
standard capacitors. 
THIS new publication forms 

Part 2 of BS: 2134 " Fixed 
electrolytic capacitors (alumi- 
nium electrodes) " for use in tele- 
communication and allied elec- 
tronic equipment. It specifies 
patterns, sizes, values and ratings 
for a range of fixed electrolytic 
capacitors for use in telecom- 
munication and allied electronic 
equipment. 

Copies of this Standard ma 
be obtained from the British 
Standards Institution, Sales 
Branch, 2, Park Street, London, 
W.I. Price 5s. (Postage will be 

charged extra to non -subscribers.) 

Order for Telephone Cable 
Equipment 
AN order for 92 .submerged 

two -way repeaters and 1l 
submerged equalisers of British 
design for the trans -Atlantic 
section of the Commonwealth 
round -the -world telephone cable, 
at a cost of about £1,800,000. 
has been placed by Cable and 
Wireless Ltd. with Standard 
Telephones and Cables Ltd., of 
London. 

By "QUESTOR" 

They will be made at Standard 
Telephones' North Woolwich 
factory, and will be jointed into 
the cable (which is to be laid 
between Scotland and Newfound- 
land in the- summer of 1961). 

R.A.F. Communications Sys- 
tem on Maldive Islands 

THE Ministry of Supply, act- 
ing on behalf of the Air 

Ministry, has placed a contract 
with Marconi's Wireless Tele- 
graph Co. Ltd. for the planning, 
supply and installation of a high - 
power radio station at the R.A.F. 
Staging Post in the Maldive 
Islands, which comprise 17 
atolls situated some 200 miles 
off the south -west coast of 

India and 420 miles to the west 
of Ceylon. 

In all, 14 communications 
transmitters and nine receivers 
are to be provided together 
with the necessary drives. duplex 
receiving units, coaxial feeder 
exchanges, ancillary equipments, 
test loads and installation 
material. 

The transmitting station is 
being built on Hitaddu, one of 
the 7,000 -odd islands in the 
Maldives group, and the receiv- 
ing station is sited on the island 
of Gan, approximately six miles 
from Hitaddu. 

Radio Message via the Moon 
T..¡XPERIMENTS at Jodrell 
,, Bank on the reflection of 
radio waves from the moon have 
now been extended in an effort 
to establish a radio link via the 
-moon between the radio tele- 
scope at Jodrell Bank and the 
Air Force Research Centre at 
Massachusetts in the U.S.A. The 
first message via the moon was 
sent in morse code and read as 
follows: " Jodrell Bank to Air 
Force Research Centre. Cam- 
bridge. Massachusetts. We'll 
have no trouble with fishing 

',>,;_: 

A Marconi drive assembly of the type to be supplied fòr the Maldives 
radio station. 
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boats on this circuit." Subse- 
quently the intc;ligibility of 
voice transmissions was estab- 
lished. The transmitting and 
receiving equipment used with 
the telescope was manufactured 
by Pye Telecommunications Ltd. 

New Computer 
ATRANSISTORISED desk - 
size electronic digital com- 

puter, called Sirius. designed to 
fill the gap in the small general 
purpose computer field in 
Europe, is being manufactured 
by Ferranti Ltd. 

It will cost £15.000 and the 
first production models will be 
available this autumn. The 
manufacturing schedule will 
enable delivery to be made 
within three months of ordering. 

Sirius is believed to be the 
smallest and most economicall 
priced computer yet made in 
Europe. It weighs only 5 cwt.. 
measures approximately 7ft. 
30. 6in. X 4ft. high. including a 

standard office desk. and can be 
powered by plugg'ng into ordn- 
ary power sockets in any office 
or laboratory. 

R.I.C. Chairman 
MR. EDWARD E. ROSEN 
1V-1. (Ultra Electric Ltd.) has 
been elected chairman of the 
Radio Industry Council in suc- 
cession to Mr. G. Darnley -Smith 
(Bush Radio Ltd.) who has held 
the position for the past seven 
years and previously held the 
office in 1946 -7. Mr. Hector V. 
Slade (Garrard Engineering and 
Manufacturing Co. Ltd.) suc- 
ceeds Mr. Rosen as vice - 
chairman of the R.I.C. 

V.H.F. Transmitters 
THE BBC's television and 

V.H.F. sound transmitting 
statión at Douglas, Isle of Man. 
began radiating the Light 
and Third Programmes on 
V.H.F. on June 15. The North 
of England Home Service has 
been broadcast on V.H.F. from 
Douglas on 92.8Mc /s since Dec- 
ember 23, 1957. 

The Light Programme will be 
radiated on 88.4Mc/s and the 
Third Programme on 90.6Mc /s, 
each with a mean effective radi- 
ated power of 3.3kW (the same 
power as is used for the existing 
North of England Home Ser- 
vice). The transmissions will be 
horizontally polarised. 
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Anechoic Chamber 
S part of an intensive two- 

` year research programme 
into the causes of transformer 
noise. the Distribution Trans- 
former Department of Ferranti 
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New Film 
THE MULLARD Educational 

Service has announced the 
introduction of a new teaching 
111m entitled " Photo -Emission." 
It runs for 18 minutes. on 16mm. 

11w Poland Sirius, a new transistorised desk -size electronic digital 
computer. 

Ltd.. at West Gorton, Man- 
chester. have recently completed 
a new anechoic chamber. 

The research programme is 
being undertaken as a result of 
the Electricity Board /BEAMA 
Sub -Committee proposals that 
manufacturers should take mea- 
surements of noise emitted from 
transformers with a view to the 
eventual specification of maxi- 
mum sound levels for trans- 
formers ranging from 1,000kVA 
to 100.000kVA. 

Swedish Fair 
THIS year's St. Erik's Fair, 

Stockholm. will be held 
from September 2 to 13. British 
representation is organised by 
Trade Fairs and Promotions 
Ltd.. subsidiary company of 
George Newnes, who plan to 
promote Britain as a principal 
of the Fair. 

The popular consumer goods 
in the general area will include 
household machines, textiles, 
radio and TV, home furnishings, 
and probably, for the first time 
since 1952. motor cars. 

black -and -white sound film, and 
is backed up by comprehensive 
teaching notes. 

The film starts by describing 
the working and construction of 
a simple photo- emissive cell, 
and goes on to show some of the 
early experiments of Elster, 
Geitel and Millikan. A short 
survey of the many practical and 
laboratory applications of photo - 
emissive cells is given. 

" Photo -Emission " is available 
on hire from the Educational 
Foundation for Visual Aids, 
Film Library, Brooklands House, 
Weybridge, Surrey. 

Radio -telephones for A.E.A. 
THE HEALTH PHYSICS 
1 DEPARTMENT of the 
U.K. Atomic Energy Authority 
are having installed a compre- 
hensive radio -telephone system at 
eight of their establishments. 
The Health Physics team keeps 
a constant check of the level of 
radioactivity in the area sur- 
rounding the establishments. 
The equipment will enable the 
teams to report back their find- 
ings and receive instructions. 
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ZDPilsce----Cozzy2ded 

AMPLIFIER 
A SIMPLE TWIN -VALVE PLUS RECTIFIER 

CIRCUIT USING FEW COMPONENTS 

By J. S. Kendall 

THE direct -coupled amplifier has been a rather 
controversial circuit ever since the original 
in the early 1930s. There have been many 

circuits published by different writers. However, 
new valves bring new circuits: this circuit uses 
an ECL82. The circuit is very simple -and can 
be recommended to the newcomer to the con- 
struction of amplifiers. 

Valve 
The ECL82 is a triode and output pentode 

contained within the same envelope. The pentode 
has the feature that it requires anode and screen 
voltages of only 200 volts for an output power of 
3.5W and a distortion of 10 per cent. This latter 
figure can, of course, be reduced by the use of 
negative feedback. The triode section has an 
amplification factor of 70 with an impedance of 
28k. Thus the valve can be used in the conven- 
tional type of triode and pentode amplifier with 
only 200V on the H.T. line or with, say, 250V 
on the H.T. line in a direct -coupled amplifier. 

Components 
The mains transformer is of the type known as 

Input 
jock 

n- 

VP/ 

a service replacement. It is designed for service 
work and is therefore readily available at a reason- 
able price. The valveholders chosen were nylon 
loaded P.F. moulded types, but this is not essen- 
tial and the normal P.F. moulded types should be 
quite suitable. Paxolin types are mot recom- 
mended, as they break down too easily when used 
for the rectifier valve. The capacitors used in 
the original and recommended are tubular types. 
The constructor must be wary of the low- priced 
" surplus " capacitors that are too often available 
at a low price. They may be perfect, but on the 
other hand they may be old stock and break down 
-with the cost to the constructor of the rectifier 
valve and the mains transformer. 

The chassis used is a normal 18 s.w.g. alumi- 
nium type, but there is nothing to prevent the 
circuit from being built on one of steel of similar 
dimensions. The writer has found that the steel 

P2 
2.2K0 
Sq 

V- ECL82 

T°pf 
6VW 

VP/ -250K0 
Type. A 

Potentiometer 

27KQ 
7W 5t 

(See text regarding 
cathode connections of 

EZ80.) 

a a 

EZ80 

a a a a a 
a 0 

e = a a 
B_ 

Fix . 1. -The circuit diagram. 

T/ 

AC 
Mains 
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chassis is far less prone to allow parasitic oscilla- 
tions in the circuit mounted on it. 

Heater Supply 
The matter of the dial light is left to the con- 

structor, and if one is used, it should be con- 
nected to the heater line. There is also no reason 
why in this amplifier both the valves should not 
be joined to the same heater winding. but it is 
essential that one side of it. or the centre tap if 
provided be connected to the chassis and not just 
left " floating." A floating heater winder can cause 
endless trouble. If the same winding is used for 
the heaters of the two valves, the cathode of the 
EZ80 should not be connected to the heater or a 
shorted H.T. supply will result. 

The circuit of the amplifier is shown in Fig. 1, 
and its simplicity is striking. There is only one 
volume control, and three fixed resistors, four 
elcctrolytics (two of these are for smoothing) and 
one small fixed capacitor. As the circuit is of 
the directly coupled type, certain resistors are 
critical. For example, R2 should be of 5 per cent. 
tolerance but need not be a high stability type 
(British Grade One Standard). Rl is not 
particularly critical, but should be of 10 per cent. 
tolerance. Resistor R3 should be of 5 per cent. 
tolerance and wire -wound. 

COMPONENTS LIST 
RI -470k. 10 per cent., I w. 
R2 -2.2k. 5 per cent., ?' w. 
R3 -2.7k. 5 per cent., 7 or 10 w. 
C1 -50pF 6 v.w. 
C2 -16,F 150 v.w. 
C3 -4 -32 + 32ì4F 350 v.w. 
C5- 0.01pF 350 v.w. 
Ll -H.T. smoothing choke. 
TI -Mains Transformer : 

Primary : 10- 0- 200/220'240 v. (or to suit mains 
supply). 

Secondaries : 300 -0 -300 v. 50mA. 
6.3 v. I A. 
6.3 v. 1 A. (optional, sec text). T2- Output trans ratio. 

VR1 -250k. pot. (Type A). 
1 chassis approx. 6in. x 8in. x 2¢in. 
Panel lamp and holder. 

i 3 -pin mains connector and plug (optional). 
Wire, bolts, nuts, solder, etc. 
Valves : ECL82 and EZ80. 

TABLE OF VOLTAGE READINGS 
; With the exception of the voltage at the cathode of 

the triode section, all readings were taken with a 
5,000 ohms per volt meter on the 500 volt range. 

; Cathode of rectifier valve, reservoir capacitor 
320 v. 

Smoothing capacitor, output valve screen 310 s. 
Anode of output pentode 300 v. 
Anode of triode 70 v. 
Cathode of pentode 90 v. 

¿ Cathode of triode 0.6 v. (10 v. range) 
The best two guide readings are the cathode of the i 

; rectifier valve, and the cathode of the output triode. 
i If this latter is low suspect R2, or that Cl is 

reversed, or if it is very low, that R1 is open- circuit. 
If the voltage is high, then suspect that R2 is high 
or open- circuit, low emission triode or that Rl is : 
low in value. 

63Ì( s 

3 
Transformer 
ToI of Cafouf 

C2 

ECL82 

27/62 
7W 5% 

4Ó 
KO 

I 
22K0 

Slider of HT," 
Volume Contro/ 

Fig. 2. -Valve base wiring. 

Wiring 
As previously stated, the layout of the circuit is 

not critical, but a guide to the valve base wiring 
will be obtained from Fig. 2. The base is as 
viewed from the underside. The resistor and capa- 
citor from pin two should not be wired against 
each other as the heat from the resistor will cause 
the insulation of the capacitor to melt. 

A SET ANALYSER 
(June issue, page 288) 

IN the circuit diagram of the Analyser the two 
D.P.C.O. switches were shown in block form, 

and this may have caused confusion in the minds of 
readers who are not familiar with such switch arrange- 
ments. The diagram below, on much the same lines 
as the one given previously, shows clearly the action 
of the two switches, and should remove any difficulties. 

Meter Terminals 
M.C. Current Volts Ne 

S8 S2 S4 

Unit '8' 
P2. 

Unit Á' 

Switch 
Position Closed Open 

Volts S/, S3 S2, S4 
Current S2, S4 SI, S3 

- 

Reverse SS, S7 S6, S8 
Norma/ S6, S8 SS, S7 
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Selecting Resistors 
MOST con- 

structors 
are well 

aware of the 
colour coding of 
components, 
especially resis- 
tors, but do they 
c o n s i d e r 
the fourth 
colour ? This is 
the colour that 
denotes the per- 
centage tolerance 
of the compon- 
ent. In these 
days of preferred 
values this fourth 
colour means a great deal, 
especially in the 
fields - of tele- 
vision and hi -fi. 
M a n u f a c- 
turers cannot. 
under conditions 
of mass produc- 
tion, be expected 
to produce the 
resistor as a 
precision com- 
ponent. If we 
require a preci- 
sion resistor we 
pay a great deal 
for the accuracy. 
The more accur- 
ate resistor is 
only needed in 
the case of test 
gear or similar 
equipment. Many 
of our advertisers 
cater for this 
field. 

This article is 
mainly concerned 
w i t h t h e 
cheaper carbon 
type resistor. 
These are norm- 
ally accurate 
enough for 
ordinary elec- 
tronic work and 
are selected 
during the 
manufacture and 
colour coded 
accordingly. The 

(Continued on 
page 480) 

THE PROBLEM OF TOLERANCE By J. Brown 

CHART OF POSSIBLE VARIATIONS IN RESISTORS FOR 3 TOLERANCES 

plus /minus plus minus plus minus 
I 2 3 Value 10 per cent. Tol. 20 per cent. Tol. 5 per cent. Toi. 

ohms ohms ohms ohms 
Brown Black Black 10 I0 -11 10 -12 - 
Brown Red Black 12 11 -13 - - 
Brown Green Black 15 14-16 12 -18 - 
Brown Grey Black 18 17 -19 - - 
Red Red Black 22 20 -24 18 -26 - 

Red Violet Black 27 25 -30 - 
Orange Orange Black 33 30-36 27 -39 
Orange White Black 39 36-42 - 
Yellow Violet Black 47 43 -51 38-56 
Green Blue Black 56 52 -61 - 
Blue Grey Black 68 62 -74 55 -81 
Grey Red Black 82 74 -90 - - 
Brown Black Brown 100 90 -110 80-120 95 -105 
Brown Red Brown 120 108 -132 - - 
Brown Green Brown 150 135 -165 120 -180 145 -155 
Brown Grey Brown 180 162 -198 - - 
Red Red Brown 220 198 -242 178 -264 209 -231 
Red Violet Brown 270 243 -297 - - 
Orange Orange Brown 330 297 -363 264 -396 315 -345 
Orange White Brown 390 351 -429 - - 
Yellow Violet Brown 470 423 -517 376 -564 447 -493 
Green Blue Brown 560 504 -616 - - 
Blue Grey Brown 680 612 -748 544- 820 646 -714 
Grey Red Brown 820 738 -902 
Brown Black Red Ik 900 -1.1k 800 -1.2k 950 -1050 
Brown Red Red 1.2k I.08k -1.32k - - 
Brown Green Red 1.5k 1.35k -1.65k 1.2k -1.8k 1.43 -1.57k 
Brown Grey Red 1.8k 1.62k -1.98k - - 
Red Red Red 2.2k 1.98k -2.42k 1.76k -2.64k 2.19k -2.31k 
Red Violet Red 2.7k 2.43k -2.97k - - 
Orange Orange Red 3.3k 2.97k -3.63k 2.6k -4.39k 3.14k -3.4k 
Orange White Red 3.9k 3.51k -4.29k - - 
Yellow Violet Red 4.7k 4.23k -5.17k 3.76k -5.64k 4.47k -4.93k 
Green Blue Red 5.6k 5.04k -6.16k 
Blue Grey Red 6.8k 6.12k -7.48k 5.44k -8.16k 6.46k -7.14k 
Grey Red Red 8.2k 7.38k -9.02k 
Brown Black Orange 10k 9k -11k 8k -12k. 9.5k -í0.5k 
Brown Red Orange 12k 10.8k -13.2k - - 
Brown Green Orange 15k 13.5k -16.5k 12k -18k 14.3k -15.7k 
Brown Grey Orange 18k 16.2k -19.8k - - 
Red Red Orange 22k 19.8k -24.2k I7.6k -26.4k 20.9k-23.1k 
Red Violet Orange 27k 24.3k -29.7k 
Orange Orange Orange 33k 29.7k -36.3k 26.4k -39.6k 31.4k -34.6k 
Orange White Orange 39k 35.1k -42.9k 
Yellow Violet Orange 47k 42.3k -51.7k 37.6k -56.4k 44.7k -49.3k 
Green Blue Orange 56k 50.4k -6L6k - 
Blue Grey Orange 68k 61.2k -74.8k 54.4k -81.6k 64.6k -71.4k 
Grey Red Orange 82k 73.8k -90.2k 
Brown Black Yellow 100k 90k -110k 80k -120k 95k -I05k 
Brown Red Yellow 120k 108k -132k - - 
Brown Green Yellow 150k 135k -I65k 120k -180k 142.5k- 157.5k 
Brown Grey Yellow 180k 162k -198k - - 
Red . Red Yellow 220k 198k -242k 176k -264k 209k -23ík 
Red Violet Yellow 270k 243k -297k 
Orange Orange Yellow 330k 297k -363k 264k -396k 314k -346k 
Orange White Yellow 390k 351k -429k - - 
Yellow Violet Yellow 470k 423k -517k 376k -564k 447k -493k 
Green Blue Yellow 560k 504k -616k 
Blue Grey Yellow 680k 612k -748k 544k -816k 646k -714k 
Grey Red Yellow 820k 738k -902k 
Brown Black Green IM .9M -1.1M 0.8M -1.2M 950k- 1,050k 
Brown Red Green 1.2M 1.08M -I.32M - - 
Brown Green Green 1.5M 1.35M -I.65M 1.2M -1.8M - 
Brown Grey Green 1.8M 1.62M -1.98M - - 
Red Red Green 2.2M 1.98M -2.42M 2.2M -2.64M - 
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FINAL DETAILS OF THE CONSTRUCTION WITH INFORMATION 
ON A SUITABLE CROSS -OVER NETWORK By L. F. G. Burrell 

(Continued from p. 410 July issue.) 

WHEN preparing the battens allow lin. for 
the depth of the rebated top " d." The 
overall dimensions for these battens 

should be the shortest of those taken at all four 
joints as the top has yet to be trued and 
squared. 

Square up the long batten lengths and with two 
face edges set the bevel square to 1l2í deg., and 
work from the narrow face edges or set the 
bevel square to 135 deg. working the whole bevel, 
Fig. 4. by marking the bevel on both ends, mark- 
ing down the length of the timber and planing 
one bevel first, using it to check the other. When 
these battens are ready, drill and countersink them 
at 90 deg. to the bevelled sides for screwing. 
The Battens 

The battens should now be screwed temporarily 
in place on to sides "c" left and right. A 
temporary batten. cut to the true internal width 
of the cabinet and pinned across the batten tops, 
will stop the screwed sides from flapping. 

In the same fashion as sides " c " left and right, 
truc up and fix in place the sides " b " left and 
right. This will be a slightly more complicated 

The cabinet in course of construction. 

operation than for the former, because of the lack 
of one square edge; but by constantly offering up 
and checking in position and by planing only a 
little at a time a neat joint should result. Follow 
the same procedure for cutting the back fixing 
battens as for the side fixing battens, and screw 
them in place on the last two sides. The back 
should now be prepared and screwed in place. 
Do not forget that it sits on top of the baseboard 
and is screwed from the outside with screws and 
screwcups to make it readily remóvable. 

Strip down the work so far and glue and screw 
in position. (Not the back -screw only.) Check 
and cramp where necessary to maintain square- 
ness and angles. 

The Top 
True up and rebate the top allowing a slight 

overlap of timber all round for cleaning up later. 
This rebate should be marked out from internal 
sizes as existing and should be exactly as the 
bottom but slight errors in marking out and plan- 
ing may have occurred. 

When the glue on the main carcase has set, the 
top edges of the cabinet may be trued up for 
fitting the top. Take care not to split the oak 
veneer by hasty or careless handling of the plane 
and have it sharp and set very fine. By placing 
the top upside down on the cabinet, the trueness 
of the edges can be checked and the squareness Of 
the top with the sides. When the top is a nice 
tight fit, the top fixing battens should be fixed in 
place, similar to the bottom ones. When dry 
clean up any irregularities on mitres or sides of 
battens and glue and screw in place. Sash cramps 
will assist in getting a tight joint at the top. A 
length of softwood with fixed blocks and a set 
of folding wedges will serve equally well. 

Leave cleaning off the top edges until all 
internal work is done as the projection will serve 
to protect the corners from damage. Prepare, 
glue, and screw the baffle board fixing battens in 
place next (not forgetting their slope) and the 
two small battens for the deflection board. The 
deflection board is next; cut it from lin. block 
board or lin. softwood -and glue and screw in 
place. At this stage, the projecting edge of the 
top may be carefully cleaned off Work from 
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front to back with a finely set, 
sharp smoothing plane to 
eliminate risk of damage to top 
veneer, follow by cleaning" front 
edges in the same way. 

The Front Framing 
The front framing and lining 

may be either made up from two 
pieces of timber or if material is 
available, cut from the solid. 
The former is easier and cheaper 
for the amateur and will there- 
fore be described. From 3 *in. 
X tin. and t }in. X ;in. oak cut 
off suitable lengths and true and 
square up. Glue up in pairs as 
in Fig. I (c) and allow to set. 
Clean any surplus glue from the 
rebate so formed and square up 
front edge. With bevel- square 
and try- square mark the mitres 
and cut off with tenon saw. 
Clean off the internal bevel and 
cut to the slope of the baffle 
board fixing battens. Smooth up the internal 
faces with glasspaper before gluing and screw- 
ing in place. Keep screws fin. away from the 
baffle board fixing battens. They will then be 
covered by the baffle board and not, spoil the 
finished appearance. 

/Sm.m. ply 

September/October, 1959 

Line of origino/ 
batten section 

é 

/%0.8 screws 

Fig. 4. Details of the levelled battens. 

Cramps should be used to make certain of tight 
joints in this last operation When dry, clean off 
the projecting sides of the framing and the front 
edges. 

Cleaning Up and Polishing 
Clean up the whole cabinet with No. l i and 

No 0 glasspaper using a cork block. A scraper 
used on any tears or coarse grain will give a 

superior finish. Any 
favoured method of 
finishing may be used: 
French polish, plastic 
resin polish or varnish. 

/4 

1 

Treble 
From L.S. 
output o transformer 

Bess 
LS. 

> o 

Fig. 5.- Circuit of the 
crossover network_ 

t 1'c .showing the botioni o/ the cabinet. 

The Baffle Board 
The speaker and port holes in the baffle board 

can be drilled and cut as was the hole in the 
base. Ensure it has enough play when held in 
place to allow one thickness of Tygan mesh on 
each edge. Before screwing the speakers and 
crossover in place, the face and edges of the holes 
must be stained black. Lay the Tygan mesh out 
on a flat surface, place the baffle board on top 
and stretch and tack the mesh in place. 

Cross -over Unit 
A simple and inexpensive cross -over unit can 

easily be built and assembled on a ply baseboard 
about the size of a postcard. Paper block capaci- 
tors are necessary, and many of the advertisers 
in this journal can supply these quite cheaply. 
Capacitors of the electrolytic type cannot be used. 

About four of these block condensers should 
be secured, say, two 4µF and two at 2µF. 

(Continued on page 476) 

Fig. 6. Practical 
construction of 

the network. 
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AN ADD -ON UNIT FOR IMPROVING 

RECEPTION By R. M. Terry 

THIS add -on unit is intended to give improved 
reception of one pre- selected station, as 
well as to allow the receiver to be used 

ir, the normal manner. Current may be drawn 
from the receiver itself in most cases. about 
l5mA at 200 to 250V and 02A at 6.3V being 
necessary. This slight extra load will usually be 
within the capacity of the receiver power pack. 
If circumstances make it impossible to take 
current from the receiver, then the unit can be 
provided with a separate transformer and small 
contact- cooled rectifier. so that external power 
supplies are not required. 

Switching 
The booster has a two -way switch. and this 

gives untuned operation in cne position. The 
unit then runs as an untuned R.F. stage. the 
receiver being used on any wavelength. in the 
normal manner. With the switch in the second 
position, a pre -tuned dust -cored coil is introduced. 
This considerably increases sensitivity and volume, 
andalso gives an improvement in selectivity. The 
larger signal also allows the A.V.C. system in 
the receiver to function more effectively. and 

1.- Circuit of the unit. 

453 

A.V.C. can also be applied to the booster. As a 
result the possibility of the station fading, or 
varying in strength, is much reduced. This is a 
great advantage with a station such as Radio 
Luxembourg. for which the booster is primarily 
designed. But it is worth noting that it can be 
used with some other pre- selected station, and 
this is useful in places where some wanted trans- 
mission. such as the Third Programme, or Light 
Programme, is not well received. 

Constructional Details 
The circuit is shown in Fig. 1, resistor values 

being for an EF89 or 6DA6. A chassis 3zin. X 
4;in. X tin. deep will accommodate the parts. and 
the underneath wiring plan is shown in Fig. 2. 
There is no wiring above the chassis. 

The tag board components can be soldered on 
first. Extra nuts should be used to space the 
tag board slightly from the chassis. The H.F. 
choke is screened. tags projecting through clear- 
ance holes as in Fig. 2. 

Wiring 
Most of the wiring will be seen from Fig. 2, 

the change over switch being shown in Fig. 3. 
Leads are best soldered to the switch tags before 
the coil is fitted in its clip. All wiring should 
be reasonably short and direct, and the point 
marked M.C. consists of a tag firmly bolted to 
the chassis. 

Power Supplies 
Four coloured flex leads are used for power 

supplies. black indicating H.T. negative, red H.T. 
positive, and yellow 6.3V for heater. To simplify 
connecting the unit, a plug can be attached to 
these leads, with a matching multi -way socket on 
the receiver. The base from a discarded valve, 
with holder, would serve. The A.V.C. lead is 
taken to the A.V.C. line of the receiver, which 
can usually be located quite easily at the first 
I.F. transformer, or aerial coils. This connection 
is not always essential, as will be explained. 
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Fig. 2.- Underchassis wiring plan. 

The aerial is taken. to the aerial socket on the 
unit, and the lead'ioarked " output " is plugged 
into the receiver aerial socket. This lead should 
be short and direct, and clear of the aerial, or 
it will become necessary to screen it in order to 
avoid oscillation. 

With the receiver switched on, the trimming 
point for the pre -selected station should easily be 
found. The unit may be switched to the untuned 
position, and the receiver tuned in first. Adjust- 
ment of the coil will modify frequency, in addi- 
tion to changing the trimmer setting, so that quite 
a large band can be covered with one trimmer 
However, the maximum trimmer capacity has to 
be chosen to suit the wavelength in view. For 
208 metres, and other stations low in the M.W. 
band. 50pF is satisfactory. For higher 'wave- 

BOOSTER COMPONENTS LIST 
2 -way, 3-pole switch. 
EF89 or 6DA6 and 9 -pin holder. 
M.W. coil. 
50 pF pre-set. 
Screened H.F. choke. 
Three 100 pF and four 0.05 uF fixed condensers. 
150 ohm, 4.7 k, 33 k., 2.2 M, and 27 k. resistors. 
25 k. potentiometer. 
2 knobs. 
10 -way tag board. 

s 4 }in. x 31in. x tin. chassis. 
Aerial socket, etc. 

POWER -PACK COMPONENTS LIST 
Mains transformer with 6.3 v. and 220 v. H.T. 

secondary. 
250 v., 30 mA. contact -cooled rectifier. 
2 k. resistor (1 w.). 
8 plus 16 µF, 350 v., or similar small smootldng 

condenser. 

3 

lengths, more capacity is necessary, and 500pF 
may be used for the 464 metre Third Programme. 
In all cases it is only necessary to peak the trim- 
mer (or core) carefully for the best volume. an 
insulated blade or knitting 'needle being used for 
adjustments. The gain control is set to give a 
suitable degree of amplification. It is desirable 
to keep the core as far as possible central in 
relation to the coil, in order to maintain the high 
" Q " of the coil. 

To 25KB 

Fig. 3.- Connections to the switch. 

Aerial and A.V.C. 
If an A.V.C. connection is not made to the 

receiver the 2.2M resistor should be returned 
to the booster chassis. Using A.V.C. with the 
booster gives better control of fading, and also 
allows powerful local stations to be kept under 
control. 

Whether or not the A.V.C. connection is essen- 
tial depends on the receiver and aerial. A.V.C. 
action in the receiver is improved when the 
booster is added, even if A.V.C. is not taken to 
the booster itself, because there is a stronger 
signal to work the receiver A.V.C. circuit. But if 
fading is still troublesome, or overloading arises 
with the local station, then the A.V.C. connecti, n 
should be made. 
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Power Pack 
Isolation from the mains is very desirable. so a 

converter transformer with H.T. secondary is 
used. mounted on top of the chassis near the 
back. This can be seen in one illustration. Fig. 4 
shows the additional components required. suffi- 

cient space remaining behind the tag board for 
these. The contact -cooled rectifier is bolted to 
the .back of the chassis. and any burr should be 
clegd from the holes to obtain good thermal 

To H.T. Secondary- -.- 
465 

Contact 
cooled 

Rectifier 

2Kf1 

To H.T,+ To Receiver 
chassis 

Fig. 4.- Wiring for an internal power supply. 

To 
MC 

contact. The transformer secondary is taken to 
chassis and rectifier negative. The 6.3V heater 
winding is taken to the valve heater, one side of 
the circuit also being connected to the chassis., 
The transformer primary is taken to the A.C. 
mains supply, and if these connections can be 
made at the receiver transformer or .switch, then 
the receiver mains switch will automatically con -, 

trol the booster as well, so that another switch is 
not needed. 

When H.T. is derived from a separate circuit. 
as in Fig. 4, the 4.7k anode decoupling resistor 
and associated .05µF condenser may be omitted. 

Radio Amateurs' Examinations 
CIR; We have been most interested recently 

to receive from a number of students applica- 
tions for details of the Radio Amateurs' Examina- 
tion and past question papers, arising from the 
publication in your journal of the interesting 
notes by Mr. Pearson. It is evident that your 
journal has quite a wide circulation in view of 
the number of applications which have reached 
us a direct result of the publication of your 
article. 

There are, however. two small points to which 
I feel I ought to draw your attention, although 
probably the Radio Services Branch of the 
G.P.O. will have already contacted you in respect 
of the first. This relates to the exemptions from 
the Radio Amateur's Examination which pre- 
viously operated in favour of those who had been 
serving with the armed forces. These, however. 
were withdrawn last year and all candidates must 
now take the theoretical examination. 

The other small point is that students making 
enquiry of us are sending in sums of money 
varying from 2/6 to 3/ -. and in most cases a 
refund is involved since the pamphlet containing 
syllabuses costs only 9d. and the papers for the 
last three years 1/6. so that the total charge is 2/3. 
I wonder. therefore, if }ou might feel it useful 
to make an appropriate announcement in your 
next issue, since we naturally wish to avoid the 
delay which occurs when money has to be re- 
funded through our accounts section. 

I would like to take this opportunity of express- 

ing my appreciation of the way in which Mr, 
Pearson has put down the facts for the beginner, 
and I am quite certain that these articles will 
serve to stimulate suitable interest on the part of 
those who have in the past been reluctant to 
attempt the attainment of a Transmitting Licence. 
-S. G. CARLOW (City and Guilds of London 
Institute). 

ÇIR.- Readers of Mr. J. D. Pearson's article 
" Becoming an ' Amateur' ' (pages 405 -6, 

July. 1959, issue) may be misled by the sections 
dealing with " Exemption from the R.A.E." and 
the " Radio Amateur's Certificate." These not 
only mention exemption from the examination, 
but also from the Post Office Morse Test. 
Further, the article stated that the morse test 
must be taken again if the licence is not taken 
out within two years of the issue of the Radio 
Amateur's Certificate. 

As this information is based on out -of -date 
conditions which were discontinued in May, 195g, 
readers may be interested to know the present 
position for obtaining Amateur (Sound) Licences. 

Applicants must have passed both the Radio 
Amateurs' Examination and the Post Office Morse 
Test in order to qualify for a licence. If a licence 
is Applied for more than one year after the date 
on which the applicant passed the Morse Test. 
this test must be taken again. -T. A. O'BRIEN 
(Public Relations Officer G.P.O.). 
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6B.A. nuts, and the 120pF condensers left in 
position. If, however, the programme appears at 
one end of the traverse of the cores then the 
capacitance should be reduced in value. 

The procedure is repeated on the remaining 
channel to select the regional Home service 
required. In the London region, capacitors of 
about 180pF are required. For other regions I 

some experimenting must be attempted: higher 
values will be required if the wavelength of the 
desired programme is longer than that of the 
London region. 

Before finally locking the dust cores in position 
the unit should be left to run for about half an 
hour to become thoroughly " warmed -up." 

THE DESIGN AND WIRING OF THE 

DISTRIBUTION SYSTEM 

(Continued from page 392 of the July issue) 

. By Hugh Guy 

AS was stated in the previous instalment, to 
facilitate testing, one receiver station is 
required and can comprise a three position, 

single pole switch. The general arrangement is 
shown in Fig. 10. 

Connect about 10ft. of wire to the aerial socket 
and switch on the set. A metered check of the 
H.T. voltage is advisable to ensure that there are 
no H.T. shorts and a reading of about 250V will 
indicate satisfactory operation. 

Of the three channels available, select the record 
programme, and with a pick -up connected to the 
appropriate input socket, test the operation of this 
channel with a record. If this channel is to be 
used with a tape recorder then obviously the tape 
pre -amplifier output should be used. 

In either case the output may appear distorted. 
This will almost certainly be due to overdriving 
the input. A fixed value of series resistance 
should be included in the input circuit -R19 in 
Fig. 1 (a) -to provide a reduction of input drive. 

Now switch to the channel 
which will provide the Light 
Programme. Temporarily fix 
condensers of value 120pF, one 
each across the secondaries of 
the aerial and H.F. coils. Tune 
the H.F. coil by varying the 
dúst -core until the Light Pro- 
gramme signal appears at its 
maximum strength, then repeat 
the process with an aerial coil. 
If the programme appears with 
both cores adjusted to about 
mid point of their traverse the 
cores may be locked using 

Distribution Systems 
The method of laying out the distribution 

system needs careful attention from considera- 
tions of circuit arrangement as certain configura- 
tions can introduce serious crosstalk problems. 

Crosstalk arises if signal current from one 
channel is permitted to flow along either condue 
tor of another channel. This second channel will 
then have two signal currents present, one biasirg 
the other. 

The- problems of crosstalk become infinitely 
more serious in the case of receiving stations 
driving loudspeaker outputs and on relatively long 
distribution systems balanced and matched lines 
are a necessary feature. 

Dealing first with the headphone type of receiv- 
ing station, however, the main requirement is that 
one pair of wires is required for each programme. 
It is not possible to use a single wire as a common 
earth return to all three programmes for any given 
receiving station for reasons stated above. In 
working out the distribution system, therefore, 
three pairs of wires must be laid from the master 
radio relay unit right the way through to the most 
remote part of the installation. Branch lines of 
three pairs of conductors are then tapped on to 
the main distribution line for each receiving 
station, and the arrangement is depicted in Fig. 11 

in block form. This system is not balanced, of 
course, and neither is it matched, but the degree 
of crosstalk occurring in such an installation is 

generally tolerably low. 

The Receiving Stations 
Each receiving station has two controls -one 

for selecting any of the three programmes, and 
the other to control the volume of the selected 
programme. Fig. 13 illustrates the way the two 

li 

e\ 4 ho /es /16 dio 
No. 32 drill and top 4B.4. 

3" 
ï232 

Material...... %x.16 Mi /d Steel strip 

Fig. 8.- Details of the chassis strut. 
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Material...... /6S.WG. (0.064) Aluminium 
or Mild Steel 

48A. Clear. 
C'sk. 

4514 Clear C'sk 

4(3 dio hole 

/4 %~ 

3%a 
N 44 44/ 

ho /es 

684. C /eor 
No.31 dril/ 

484. C/ear 
C'sk. 

lo" 

rsl ory- 
"Tape 

TA, mina/ block on Re /ay 
Unit 

Fig. 10.- Setting up a receiving 
station for test purposes. 

controls are wired and shows 
that a 3 -way 2 -pole rotary 
switch and a 10k volume control 
are required. The latter should 
preferably be wire wound for 
a long trouble -free life. 

The headset impedance should 
lie between 500 and 2,000 ohms. 
and deaf -aid type earpieces, 
available cheaply on the surplus 
market, are ideal for this 
purpose. Fixed to two plastic 
or metal tubes specially shaped 
for the purpose. such earpieces 
can readily be converted to a 
stethoscope -like headset. 

Profil 

Profi. 2 

Prog 3 

6k" 4 

Fig. 9.- Details of the front panel. 

In use in a 10- receiving station installation 
changes in level are unavoidable as the loading 
on any one programme varies, but this has never 
proved intolerable in use. 

In the loudspeaker- driven case a little more 
attention to the problems of matching is required 
and while the distribution system is exactly the 
same as that shown in Fig. 11, a terminating trans- 
former is required in each receiving station which 
is always matched to the optimum load impedance 
(7.000U) of the power output stage through the 
output matching transformer. Use " flat- mains- 

Receiving 
Station I 

Receiving 
Station 2 

1 II 
1 

H 
To 

other 
Receiving 
Stations 

Fie. 11.-Block tGg¢ra»e n/ connections- for cG%triGution sr.tetn. 
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Fig. 12.- Underchassis layout 
diagram. 

twin" p.v.c. wire in the distri- 
bution system as this has a 
characteristic impedance any- 
where between 200 and 400 
ohms. To minimise losses in 
the transmission cable the power 
output transformer is matched 
t o the combined parallel 
impedance of all the receiving 
stations, each of which is 
designed to work from a source 
with an impedance of about 300 
ohms. 

Output Transformer 
The turns ratio required on 

Earth 
Prog.l Line 

Prog./ Line 

Neutral 

Profi 2 Line 

Neutral 

Line 

Prog 3 Neutral 

tchü 
n 

o (4) l 

L.S. 
Ma 
Trasfì 

3-gong 
3 -way 
Station 
elector 

switch 

3000 30012 3O00á 
Impedance .° 

rr°====_____=___-=11 
i) 5000 
1!HeOds t Fig. 14 (Above). Matched, unbalanced, receiving 

station. 

the output transformer is therefore dependent or 
the number of receiving stations installed. if 
the number of stations is N, then a., shown in 
Fig. 3, the turns ratio must be 4.äv/N. For 
eaarrpi.-., if nine receiving stations comprised ti. 

(Concluded on page 474) 

Fig. 13 (Below ieft).- Selector switch and volume 
control connections in mismatched) receiving 

station using headset. 

Prog 2 Line 

Earth II 

Prog. 3 Line 
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NOME RADIO OF MITCHAM 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Shop Hours : 9 a.m. -6.30 p.m. Wednesday 9 am-I p.m. 

We are main disir.butors tor: 

BRIBOND PRINTED CIRCUIT 
Mullard '3-3' and '510' amp fie s 

(Trade enquiries invited) 

COMPLETE 
" JUNIOR STEREO " 

HI -FI SYSTEM 

JASON FMT2 TUNER 
Crystal clear Hi -Fi reception at all 
times. Modern Slide Rule scale, 
easy tuning, neat case. Full data 
book 2/9, post paid. Complete li: with power unit 69.8.0 PHILIPS AG2009 

4 Speed transcription record unit. Solid 
accurately machined turntable with speed 
control. Hi -Fi crystal pick -up for standard 
and L.P. records, many novel features. 
Leaflet on request. PRICE 10 gns. (stereo 
head 30/- extra). 

Mullard printed circuit 3 -3 ' stereo amplifier. Easy to 
build and perfect results every time. Full constructional 
data and price list 1/6. Complete kit 616,0.0. 

W.B. Stentorian 10in. HFI012 high fidelity speakers. Response 30 to 
14,000 cycles. Universal speech coil. Die cast chassis. Price 64.15.0 
each. 

BATTERY SHORT 
WAVERS 

We now stock parts for 
the RCS short wave and 
personal battery port- 
able sets. 
MODEL SWI. 1 -valve 
short wave set with coil 
for 20 to 40 metres. 
Can be increased to 2 or 

3 valves and additional coils available to cover from 
10 to 400 metres. Parts for I -valve set cost 35/ -. Parts 
for 2 -valve set cost 42/6. Add 1/6 post. 
MODEL PP2. -2 -valve personal portable with rod 
aerial. Medium wave. All dry battery operation. 
'arts cost 41/ -, post 1/6. 
Dnta sheets and price lists on either of these sets 
2 -, post paid. 

COMMERCIAL TV PRE -AMPS 
Gives amazing improvement to 
your Commercial TV picture and 
sound. Suitable all makes of TV 
and all channels. No internal 
connections required. Full con- 
structional data 1/3. Complete kit 
of parts 62.14.0. Ready built and 
tested 63.14.0. All prices post paid. 

VALVES 
Surplus Guaranteed 

Pen25 2/6. EL32 2/6. SI3OP 2/6. EBC33 3/6. 
807 6/6. 6K7G 6/6. 6V6G 7/6. 5Ú4G 8/6. 

5V4G 8/6. 
Add 6d. postage ta order. 

AND NOW 7 HE ' MINI -3' THE TRECOSCOPE HIGH 
PERFORMANCE OSCILLO- 

SCOPE 

An entirely new circuit designed 
by Repanco using only three 
transistors and two diodes in a 
pocket portable with 21in. loud- 
speaker and internal aerials for 
local station reception. Easy to 
build' and no difficult alignment 
required. Envelope with full con- 
structional data and price list 1/6. 
Complete kit of parts 66.19.6, 
post I -. 

II 

`350vo 

ONLY I /- each or 6 for 5/ -. 
Please add 6d. post to order. 

CONDENSERS 
SPECIAL OFFER of new 16 
mfd. 350 v. condensers. Size 
tin. x lin. 

A first class instrument using a 
Sin. cathode ray tube and is 
suitable for radio and television 
engineers, students, experi- 
menters, home constructors, and 
industry. Built to highest 
standards using all new parts, no 
ex -govt. or surplus of any sort. 
Send s.a.e. for full specification 
data. Overseas enquiries in- 
vited, FOB or CIF rates 
quoted on request. PRICE 
ONLY 617.17.0, plus 5,'- carr. 

Meet us at the Radio Hobbies 
Exhibition in London, 25th 
28th November, 1959. 

EMPRESS STEREOPHONIC RADIOGRAM CHASSIS 

Model SS8 full stereophonic 
chassis with Long, Medium, and 
FM /VHF. Bass, treble, volume. 
and balance controls. Switch for 
mono or stereo. A.C. mains 
200 -250 volts. Size 15in. x 6)in. x 
7/in. Leaflet on request. 
PRICE 26 gns., part carriage 2'6. 

EMPRESS STEREOPHONIC AMPLIFIER 
Amazing value for a full twin - 
channel stereo amplifier 3 watts 
each channel. Tone, volume, and 
balance controls. Switch for 
mono or stereo. Size 12ín. x 
Sin. x 5 /in. A.C. mains 200 -250 
volts. Leaflet on request. 
PRICE ONLY 68.0.0, 2/6 pack- 
ing and post. 
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ÁX Q HOME CONSTRUCTOR 
M 

) Xj CHASSIS SERVICE 
Our chassis are made with new i6 s.w.g. heavy duty bright aluminium. Front Panels in 
19 s.w.g. Steel with attractive Hammered Gold finish and clearly marked with neat control' 
positions all finishes and construction are made to enable constructors to match one unit 
with another. 
MULLARD CHASSIS 
" 5 -xo " Amplifier Chassis, Base, Screen and 

... .. ... ... 11 6 
" 5 -to " Slim Line Chassis, without control 

positions, complete with Base and Screws 19 6 
Complete Metalwork for the " 5 -10 " T.C.C. 

Printed Circuit .. ... x5 o 
Type " A " Pre -amplifier Chassis and Front Panel 

(imprinted) ... ... ... ... ... 8 6 
Type " B" Pre -amplifier Chassis and Front Panel 

(unprinted) ... x2 6 
z Valve Pre -amplifier Chassis complete with 

printed Hammered Gold finished Front Panel 
and Screws .. .. 16 6 

3 Valve Pre -amplifier Chassis, complete with 
printed Hammered Gold finished Front Panel 
and Screws ... t9 6 

3 Valve " 3 Watt " Hi -Fi Amplifier Chassis ... so 6 
zo Watt " Amplifier Chassis, Base, Trans- 
former Covers, Transformer Adaption Plate and 
Screws 

" 20 Watt " Pre -amplifier Chassis 
Mollard Tape Recorder Type " A " Amplifier 

Chassis 
Mollard Tape Recorder Type " B " Amplifier 

Mallard Tape Recorder Type " C " and New 
Type " C " Amplifier Chassis .. 32 6 

Mollard Tape Recorder Power Pack Chassis ... t7 
" 7 Watt " Stereophonic Amplifier Chassis, 

Printed Front Panel and Screws ... 24 6 
3 Valve Stereophonic Amplifier Chassis and 

Printed Front Panel .. za a 
Stereophonic Pre -amplifier Chassis, Printed 

Front Panel and Screws ... ... 24 6 
Mallard " 7 Watt " DC /AC Amplifier Chassis 

with Paxolin and Bracket ... ... ... .. ao o 
NOTE.- Transformer holes are not drilled in the above 
Chassis excepting for the " 20 Watt " Amplifier. 

6 

MULLARD FRONT PANELS 
Type " C" Tape Pre -amplifier with EMSt 

Escutcheon Cut -out, if fin_ x 40in. 
" 5 -xo " Amplifier, 15in. x Sin. ... ... ... 7 6 
Type " A " Pre -amplifier, 41in. x 21in.... ... z 6 

68 6 Type " B " Pre -amplifier, xo.',m. x 21in. 3 6 

25 o WF4388 Push -pull Bias and Erase Tape Deck 
Oscillator Coil for the Mullard Type " C " 

31 6 Tape Pre -amplifier... .. .. ... . 29 6 
Treble Lift Inductor for the Mullard Type " C " 

3t 6 Tape Pre-amplifier ... ... ... ... 22 6 

GENERAL CATALOGUE covering full range of components; send 1/4d. in stamps or P.O. 
PLEASE SEND S.A.E. WITH ALL OTHER ENQUIRIES. 

D ENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

Build your own HI-FI! 
At last! A specially 
selected and 
designed HI -FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You save because you 
assemble everything 
yourself following 
our step by step in- 
structions. You pain 
because you learn 
about the equipment 
as you build and are 
able to service and 
maintain It after- 
wards. Best of all - 
you'll have fun building It and be thrilled with the finished instru- 
ment which will bring you an entirely new experience in the enjoy- 
ment 

for full details. without any obligation. on. Easy terms available. 

includes: Luxury Cabinets Top Quality Amplifier 
suitable for stereo or non -stereo reproduction VHF /FM Radio 
Units nee, wei Player Tape Recorder Hi -Fi Speaker system. 

$ROCKURE - POST TODAY 

Radiostructor ( Dept. H34), 46 Market Place. Reading. Berks. 

Please send Brochure without obligation to: 

Name .....__.--.._............_ ............... ......_.._...._........_.__. 
BLOCK 
CAPS 

Mdress..._.. PLEASE 

...._....... --- ............. ...... ..... ... ............._............................._..... 

709 We do not ernplop reprP.sentattve8 

RADIOSTRUCTOR 

f4DCOLP\ 
¡Regd. Trade Mark) 

SOLDERING EQUIPMENT 

THE INSTRUMENTS CREATED 
FOR THE DISCRIMINATING 

USER. 

British & Foreign Pats., Regd. 
Designs, etc. 

ILLUSTRATED 
Protective Shield 

(Cat. No 68) 
Instrument Bit 

?Cat. Nc. 70) 

The ideal combina- 
tion for transistor 
and other intricate 

work. 

Apply direct for catalogues 

ADCOLA PRODUCTS LTD.. 
GAUDEN RD., 

CLAPHAM HIGH ST 

LONDON, S.W.4. 
Telephones 

BRITAIN'S LEADING RADIO TRAINING ORGANISATION MACaulay 4272 and 3101 

i 
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BY THERMION 

Current and Potential 
T WAS discussing the other day with a member i of the technical stall of Practical Tele- 

vision the way in which the meanings of 
the abbreviations A.C. and D.C. have changed. 
When they were first used. they had the clear -cut 
meanings of " alternating current " and " direct 
current." Today, however, we both agreed that 
they seem to have taken on identities of their 
own. and the letters are used freely as adjectives. 
For instance, the statement " I took a reading 
with the meter, and it was 20 volts D.C. or A.C." 
is somewhat illogical to say the least, for if A.C. 
and D.C. are considered as abbreviations, the 
statement becomes " 20 volts, alternating or direct 
curlent." As any radio enthusiast knows, voltage. 
or-- rather potential difference, is not the same 
thing as current, yet how often do we hear similar 
statements voiced? We all know what they mean. 
or at least most of the time we do, but since they 
are really inexact (some would say absurd), should 
we not try to use more correct and meaningful 
expressions? The height of absurdity is reached 
in such statements as " the D.C. current was 
20 amps." On the other hand, one cannot say 
" the D. current was 20 amps.," which is, perhaps. 
open to misinterpretation. If we say " the current 
was 20 amps. D.C.." the absurdity still exists. 
Now. D.C. and A.C. seem to have become separate 
entities, D.C. meaning anything connected with a 
current which is steadily flowing in one fixed 
direction, and A.C. meaning anything connected 
with the other kind. (To add to the confusion, 
D.C. is also used to mean direct -coupled.) 

Colloquialisms 
"TO try to make correct statements all the 

time might only make matters worse. We 
do know what we mean by A.C. and D.C., 
whereas any new term or unconventional expres- 
sion might create confusion. Of course, it does 
not much matter in speech -loose statements are 
the essence of colloquial speech, whether techni- 
cal or not but in writing or in print. in the pages 
of this magazine for instance. it is another story. 
Absurdities are perpetuated when they appear in 
print, and always seem far. far worse than the 
spoken word. This may be because we are used 
to the printed word being authoritative, and 
correct. It is therefore rather a disillusionment 
to find ambiguous or absurd statements printed as, 
say, mart of an explanation. A more correct state- 

ment. though, may be so verbose and unusual 
that it stands out more than the one it replaces.. 

" -ages " 
ANOTHER term which is loosely employed in 

many technical circles is " voltage." Quite 
eminent technical men mat; be heard to say " the 
voltage was 30 volts." This should, of course. be 
" the voltage was 30." The term voltage should 
not really be employed, however. In early radio 
theoretical work, electricity is frequently com- 
pared with water. The number of amps. flowing 
in an electrical circuit is compared with the 
number of gallons flowing in unit time in a 
hydraulic ( ?) circuit. Resistance is compared with 
a constriction, or change to smaller bore. and 
potential difference with the " head " of water. 

Suppose a water tank at the top of a hill is 
connected to a turbine at the bottom. The tank 
is 500ft. vertically above the turbine; thus the 
head of water is 500ft. No one would say that 
the " head -age " or " foot -age " of the water was 
500(ft.), so it is surely wrong to say " the supply 
voltage was 300." The correct statement would be 
" the potential difference, or P.D., across the 
supply was 300 volts." Volts are the units in 
which potential difference is measured, just as feet 
are one set of units in which head can be mea- 
sured. You could measure head in other units. 
such as yards, metres, etc., and potential difference 
can similarly be measured in units other than 
volts. I suppose that if volts had been named 
" emus," we should then talk about an " emu - 
tage " of 30, etc.! 

Again, this looseness of expression does not 
much matter in speech -it is an aid to conciseness 
of expression, but I think you will agree, that in 
print at any rate, it is always best, particularly in 
technical writing, to be as correct as possible, even 
risking the accusation of being pedantic, long- 
winded, or worst of all, old -fashioned and out -of- 
date. We have been arguing repeatedly over these 
points for a week or two now; write and give us 
your opinions, even if you think it a waste of time 
to discuss points which are perfectly clear to you. 

P.D. and E.M.F. 
Talking of P.D. reminds me that there is a great 

deal of confusion, especially among students of 
radio and electronics, between P.D. and E.M.F. 

There should be none: if definitions are 
examined, the distinction is clear. First comes 
the E.M.F.; you cannot have a current unless you 
push it around. Then comes the current and 
finally. because of the current, the P.D. Just as 
(to complete the water analogy) in order to 
produce a pressure difference across a horizontal 
tube containing water, the water must be flowing. 
If you go to the source of Ohm's Law, you will find 
that the P.D. appearing across a conductor is 
proportional to the corresponding current flowing. 
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Notes on Medium Wave Aerials 
INEFFICIENT AERIALS ARE FREQUENTLY USED FOR DOMESTIC RECEIVERS AND 

DEGRADE PROGRAMME QUALITY By R. Morgan 

THERE are very few people who would i attempt to run their cars on paraffin but a 
surprisingly large number operate their 

medium -wave broadcast receivers on an aerial -if 
such it can be called- consisting of a few feet of 
wire attached to a picture rail or even hanging 
down at the back of the set. The comparison is 
a just one: the car engine will not yield its 
maximum performance unless it has the right 
grade of fuel, and the radio set will not give best 
results unless provided with a good input signal. 

Aerial Length 
There are certain exceptional circumstances in 

which a very short vertical aerial may be prefer- 
able to a large one. This may be so, for example, 
when the receiver is situated only a few miles 
from a high -powered transmitter. Here. a large 
aerial may cause the receiver to be overloaded. 
Moreover, if the receiver is very simple, contain- 
ing only a single tuned circuit, it is possible that 
the additional damping of a large aerial may 
cause such a deterioration in the selectivity of the 
receiver that this effect more than outweighs the 
increased signal. These circumstances are, how- 
ever. comparatively rare and it is safe to say that 
insufficient attention is generally paid to the 
provision of suitable medium -wave aerials. 
Strangely enough this observation does not apply 
to television aerials. On the whole these are very 
good: in fact there are examples of outdoor H's 
being used where indoor aerials would probably 
be adequate. 
Aerial Design 

The primary object of the aerial is to provide 
the receiver with an input signal and the aerial 
should clearly be designed to be as efficient a 
collector as possible. For medium -wave recep- 
tion this implies that the aerial should be as large 
as possible. However, there is another point to 
be watched: in addition to providing a signal the 
aerial also damps the tuned circuit to which it 

is connected. If the receiver is a superhet this 
damping has a negligible effect on the perform- 
ance of the receiver because the gain and selec- 
tivity of a superhet depend almost entirely on the 
I.F. amplifier which is unaffected by the proper- 
ties of the aerial. In general T.R.F. receivers 
have two or three tuned circuits and an appre- 
ciable fraction of the overall selectivity of the 
receiver is contributed by the tuned circuit to 
which the aerial is connected. Thus the selectivity 
of the receiver is, to some extent, dependent on 
the properties of the aerial and an improvement 
in selectivity may be obtained by modification of 
the aerial or by substituting one aerial for 
another. This is particularly marked in a very 
simple receiver incorporating only a single tuned 
circuit. 
Polarisation 

We shall now consider the design of medium - 
wave aerials in more detail. Most medium -wave 

transmitters radiate from vertical aerials. Oft 3cri, 

in fact, the radiator is a vertical steel mast. Such 
an aerial radiates vertically- polarised waves and 
to obtain maximum pickup from these waves, a 
vertical receiving aerial is necessary. The long 
horizontal wires so often used for aerials are not, 
in general, very good collectors. In fact it is 
true to say that the major part of the pick -up in 
such an aerial occurs in the vertical downlead 
from the horizontal wire to the receiver -and this 
lead is sometimes screened to minimise interfer- 
ference pick -up! 

Fading 
Moreover, surprising as it may seem, horizontal 

aerials can give more after -dark fading of signals 
from distant stations than vertical aerials. 
Although the signals radiated from medium - 
wave transmitters are, in general. vertically -. 

':;Layer 

Earth 
Fig. 1.- Reflection from the ionosphere. 

polarised when they are reflected from the 
ionosphere, some rotation occurs and reflected 
signals contain varying amounts of horizontally= 
polarised waves. A vertical receiving aerial does 
not respond to these reflected waves but receives 
the vertically -polarised ground wave, which is 
steady. A horizontally- polarised aerial discrimi- 
nates against the steady vertical component and 
favours the varying horizontally -polarised wave. 
Thus, to keep fading at a minimum. a vertical 
aerial is desirable. 

Location 
For best results the aerial should be outdoors 

and the ideal position is undoubtedly on a 
chimney top, where the aerial is well away from 
domestic sources of interference. Unfortunately 
it is not always possible to obtain such a favour- 
able site. Good results can, however, be obtained 
from a vertical rod aerial mounted outside the 
house or flat on a window ledge, but there should 
not be a long horizontal lead to the receiver. 
Such a lead will not only increase fading but will 
also increase the capacitance to earth of the aerial 
which inevitably means increased damping and 
inferior selectivity if the receiver is a T.R.F. 
For the same reason -to keep capacitance low-- - 
the vertical rod aerial should be kept away from 
the building.` It may even be advantagcouç to 

(Concluded on page 498) 
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/I) FOR THE 1? I i55 
THIS CIRCUIT IS BASED ON THE- WHEATSTONE BRIDGE NETWORK 

T HE basic Wheatstone bridge circuit used on 
. D.C. with a meter as an indicator is shown 

in Fig. 1. If the potentials of points X 
and Y are equal. no P.D. exists across the meter 
and therefore no current flows through it. and 
in this condition the bridge is said to be 
" balanced." The condition of balance exists only 
when the equation R1 /R2 = R3 /R4 is satisfied. 
and it will be obvious that an alteration in the 
value of any one of the resistors forming the 

Fig. 
/ i; 

1 (Left). -Basic Wheatstone bridge circuit. 
2 (Right). -A pentode I.F. amplifier as one 

arm of the bridge. 

arms of the bridge will cause an unbalance. A 
current then flows through the meter and a deflec- 
tion is obtained. 

Using A.V.C. Voltage 
The Wheatstone bridge circuit may be employed 

to give an indication of the strength of a 
carrier by utilising the A.V.C. action. An 
increase in carrier strength results in an 
increase in negative A.V.C. voltage, which is 
applied to the grids of the controlled valves to 
reduce the gain. The negative A.V.C. voltage 
is produced by the A.V.C. diode which is fed 
with the I.F. signal from one of the I.F. trans- 
formers. It will be clear therefore that no 
oiospect exists of using the A.V.C. voltage 
directly as a measure of signal strength, for 
not only would the A.V.C. circuit be unable to 
provide enough current to operate a meter, but 

. the connection of a meter would completely 
upset the A.V.C. action. 

If. however, some means were available of 
isolating the A.V.C. circuit from the effects of 
connecting an indicator, and simultaneously pro- 
viding some amplification. it would become 
feasible to use a moving coil meter as an indicator 
of signal strength. 

The Circuit 
In a vari -µ pentode. the mutual conductance of 

both anode and screen is varied by varying the 
grid bias. An increase in negative bias results 

By J. A. Ewen 

in a drop in anode and screen currents. This is 
equivalent to an increase in resistance between 
cathode and anode, and cathode and screen 
respectively. 

If the basic circuit of Fig. 1 is arranged to 
include the cathode -screen path of a vari -µ 
pentode I.F. amplifier as one arm of the bridge, 
the circuit becomes as shown in Fig. 2. An 
increase in signal strength causes a higher A.V.C. 
bias to be applied to the grid of the pentode 
which, as a result, shows increased resistance 
between cathode and screen. This causes the 
bridge to become unbalanced, and the meter gives 
a reading proportional to the strength of the 
incoming signal. The resistor R4 has been made 
variable in order that the bridge may be 
balanced, i.e.. the meter may be set to zero at 
zero input signal. 

The Installation 
This circuit is easily installed in the R1155 and 

is sensitive and easy to adjust. The stage chosen 
for the modifications is V3 (looking at the chassis 
from the front. V3 is the valve nearest the rear 
left -hand corner and to the right of the chassis 
bracing bar). The unmodified and modified 
circuits are shown in Figs. 3 and 4 respectively. 
The additional components required are. two 
2.00052 J,W resistors. one 1.00051 w/w pot., one 
56ktt 1W resistor, one 500µA meter. one 5.6k 
ZW resistor, one on /off toggle switch. In the 
writer's receiver, the meter was installed in 
the position formerly occupied by the tuning 
indicator. The S -meter zeroing potentiometer was 

Fig. 3. -The unmodified circuit of V3. 
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fitted in the position vacated by the "meter 
deflection" switch, and the S -meter on /off toggle 
switch was positioned below and to the right of 
the meter. A 50µA meter was used. This is 

an ex- Government unit, scaled 0 -15 volts. 

Setting -up 
In the writer's receiver, the H.T. line voltage 

is 210 volts. If a different H.T. voltage is in 
use. it may prove impossible to zero the meter. 
In this event, the following procedure should 

P12 
27KO 

.21(0 

IOOKQ 

4 V 
^e 

C2Z 

"f T 

2Kí1 4 

S-Meter 
On/Off 
\ { 
0 l± V3 

iKf2 
- 

2 4 1(12 

22K0 

;:56K0 

':56K0 ti 

Fig. 4. -V3 circuit with the modification shown 
dotted. 

be adopted: switch A.V.C. on, S -meter on, and 
short the aerial terminal to chassis. Set the 
S -meter zeroing potentiometer to mid -travel. 
Remove the 56k and 5.6k resistors and substitute 
a 100k potentiometer. Switch the R1155 on, and 
manipulate the 100k potentiometer until the 
meter reads zero. Remove the potentiometer from 
the circuit and measure the resistance used to 
achieve balance. Substitute an equivalent 1W. 
fixed resistor. The circuit is now ready for use. 
The meter should be zeroed on each band before 
use, with the aerial terminal grounded. 

The S -point 
The main use of an S -meter is as a means of 

giving accurate comparative signal- strength 
reports. Most transmitting amateurs would agree 
with this. They are more interested in being able 
to obtain accurate information about the effect 
of adjustments made to the transmitter. The 
circuit described gives a very sensitive response 
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to changes in carrier level, and in the writer's 
case, the scale graduatimts 1 to 9 seem, to be 
acceptable as indicating Si to S9. Anything 
above 9 is referred to as " S9+." 

A MASTER RELAY UNIT 
(Continued from page 468) 

installation then the ratio of primary to secondary' 
turns would be 14.4 : 1. 

At the receiving station each line must always 
be terminated by a load of 300 ohms, and. Fig. 14 

shows how a 3 -pole, 3 -way switch must be wired 
to achieve this. It will be seen that when a pro- 
gramme is not loaded into the loudspeaker match- 
ing transformer, one or other of the remaining 
two switch wafers connects it to a fixed resistor 
of 300 ohms. 

Details of the tapping on the matching trans- 
former are given separately in Fig. 15, where four 
different volume levels are obtainable while still 
maintaining a matched impedance. A universal 
output transformer may be used here; the taps 
required are indicated in the figure. 

Alternatively it may be necessary to rewind the 
secondary of an existing output transformer to 
obtain the required design. if this is attempted 
then the original turns ratio must be known. Let 
us assume, for example, that this is 100:1. Then 
remove the secondary turns on the transformer 
after stripping out the laminations, noting the 
total number of turns. Suppose that this number 
were 30. Immediately it would be obvious that 
the primary consists of 3,000 turns and that to 
achieve the four turns -ratios for the transformer 
of Fig. 15, the secondary would have to be re- 
wound with a total of 30 X 28 or 840 turns of 

Transformer 7iirna Reties 
Pri. Sec. 
/00:28: -Sec. AE 
/00:20: -Sec. BE 
10o: /4: -See. CE 
100: 10: -Sec DE 

Sec. A 210 Mitt 

L.S. .- 
Matching 
Transfmr 

4 position 
Volume Control 

Fig. 15. -Deta Is of 3000 matching transformer 
of Fig. 14. 

wire. Furthermore this winding, comprising the 
secondary AE, would have to be tapped at 600. 
420 and 300 turns to give the three points B. C 
and D on the winding. 

Obviously the wire would have to be of smaller 
gauge to fit on the winding unless there were 
ample " window space " on the transformer. 

All this extra work is required, of course, to 
avoid the very great losses that would occur in 
the line if one were to attempt to match directly 
into the parallel impedance presented by a system 
of 3S1 loudspeakers. 
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A T.R.F. Co»wuulthalioIt4 Receiver 
A SELECTIVE AND SENSITIVE DESIGN WHICH USES PLUG -IN COILS TO 
ACHIEVE WIDE COVERAGE By R. H. Wright 

THIS receiver has been designed to give good 
selectivity, adequate volume and a very 
low noise level. 

Reference to the circuit diagram (Fig. 1) will 
show that it has one tuned R.F. amplifier stage 
1-1). followed by a grid -leak detector with 
reaction (L4 /C9)- careful use of this reaction 

- control not only permits the reception of C.W. 
signals but also increases the 
sensitivity and selectivity of the 
recéiver. The audio output from 
the detector is resistance -capacity 
coupled (R6, C11, VR2) to the 
A.F. amplifier, V3. Output is 
quite adequate to operate a loud- 
speaker but, if preferred. high 
resistance phones may be used, 
decoupled through C14. the prim- 
ary of the loudspeaker trans- 
former, TI, forming the anode 
load of V3. 

Choice of Valves 
he original receiver, EF50 

R.F. pentode valves were used 
throughout; the detector. being V2. 
operated as a triode (anode, sup- 
pressor and screen -pins 2. 3 and 
4 lacing joined together). Minia- 

but the one shown was found to give the 
smoothest control. For the high frequency 
bands, C9 -the reaction control -should have a 
slow motion drive. For accurate tuning, a good 
slow motion drive should also be fitted to the 
tuning capacitor C4 /C5. band- spread on short 
waves then being unnecessary. An EF50 may 
seem an unusual choice for an audio amplifier, 

VMI.- 
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ture valves such as EF9I's could, however be 
used Various types of reaction circuits were vied 

COMPONENTS LIST 
Capacitors : 

C1 -0.001 !IF. 
C2, C6 -0.01 ,F. 
C3 -0.003 pF 
C4, C5- 0.0003/IF, variable. (Alternatively a 

two -gang 0.0005 «F variable capacitor may be 
used with 0.001í'F, in series with each section.) 

' C7. C12, C14 -0.1 pF, 350v.w. 
C8, CI0- 0.0001 ,F. 

; C9- 0.0003 pF variable or 0.0005 pF variable 
with 0.001 pF, in series. 

C11- 0.05pF. 
C I 3-25 pF, 25v.w., electrolytic. 
C 15 -1 pF, 350v.w. 

Resistors : 

(Half watt unless otherwise stated.) 
R1 -10k. 
1Z2 -100k. 

1 R3, R9 -330 ohms, 1W. 
Rot R8 -4.7k. 
R5- -2.2M. 
R6 -47k. 

i R7 -22k. 
VRI -220k. potentiometer. 

: VR2 -5,000k. 
HFC -H.F. choke. 

: T1- Loudspeaker transformer, multi -ratio type. 
V I, V2, V3 -EF50 or EF91 valves. (See text.) 
2 International octal valveholders for the coils, 
3 valveholders according to type of valves used. 

Fig. 1. -The circuit diagram. 

but this valve operates quite satisfactorily with 
no apparent distortion. Two gain controls are 
provided. VR1 controlling the gain of the R.F. 
amplifier and VR2 controlling the A.F. gain. VRI 
is not by any means a luxury: it is very neces- 
sary if overloading of the detector on strong 
signals is to be avoided. With some EF50 valves 
in the detector position, it may be necessary to 
include CIO (100pF) between the detector anode 
and earth in order to obtain smooth reaction 
control. Experiment will determine whether or 
not this capacitor is necessary. 

Frequency Coverage 
In order to have continuous frequency coverage 

from 175kc /s to 31.5Mc /s (1.700 -9.5 metres) 
Denco Maxi -Q octal base plug -in coils have been 
used, blue range coils for the R.F. amplifier (LI) 
and green range coils for the coupling, detector 
tuning and reaction (L2. L3. L4). one of each 
type coil being required for each range covered. 
The ranges covered by each pair of coils are 
shown below : 

Range Frequency (Mc /s) Wavelength (metres) 
l .175 -.525 1.700 -570 
2 .515 -1.545 580 -194 
3 1.67 -5.3 180-57 
4 5 -15 60-20 
5 10.5 -31.5 28 -9.5 
It will be noted that there is a small gap in the 
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range between the bottom end of Range 2 coils 
and the beginning of the Range 3 coils. How- 
ever, since the coils have variable iron cores, 
slight adjustment of these cores will ,enable this 
gap to be closed. There is, of course, no reason 
why chassis mounting coils could not be used 
but plug -in coils were used in order to eliminate 
the losses. etc., that would accompany the 
switching for the chassis mounting coils. 

Layout 
The layout of the main components does not 

seem critical so long as the two coils are kept 

PF Gain A FGoin 
Mounted under chassis 

Fig. 2.- Chassis layout. 

separated and the wiring of VI kept reasonably 
clear of that to V2. Fig. 2 shows the present 
above -chassis layout of the main components. 
The chassis, measuring 14in. X Tin. X 2 #in. 
gives ample room for the inclusion of a suitable 
power unit. The power requirements of the 
receiver are L.T. 6.3V, 0.9 A and H.T. 250V at 30 
to 35 mA and can be obtained from a power unit 
such as that shown in Fig. 3. 

When first put into service on each range, 
tune C4 /C5 to a station somewhere about the 
middle of each range and adjust the core of LI 
for maximum signal strength and secure the 
cores of the two coils in position by means of 
the locknuts provided. For the reception of C.W. 
signals, C9 should be advanced slowly until the 

Fig. 3.- The circuit of the power pack. 
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POWER UNIT COMPONENT LIST 
Tl -Mains transformer ; Sec. volts : 250 -0 -250 

(60 mA), 6.3 (2 A). 
VI- Rectifier type 6X5 or 6X5G. 
LI- Smoothing choke, 20 Henry, 60 mA. 
Cl, C2-8 electrolytic capacitors. 
Sw -On-off toggle switch. 
I International octal valveholder for rectifier 

valve. 

detector valve circuit oscillates, as indicated by a 
faint " plop," but for the reception of telephony 
or broadcast signals the reaction should be 
adjusted slightly below the point of oscillation. 
After a little practice correct adjustment of the 
reaction control becomes quite easy . 

The figures associated with each inductance in 
Fig. 1 show the pin numbers on the underside. 
of an international octal base to which the 
respective connections should be made. 

A TWIN SPEAKER BASS REFLEX 
CABINET 

(Continued from page 462) 

These can be connected so that different capacities 
of 2, 4, 6, 8 and 12AF may be tried across the 
bass speaker. The working voltage of these con- 
densers is not critical. 

The required inductance is made from a ;lb. 
reel of 22 s.w.g. enamelled copper wire. This is 

hank -wound and taped, with Ifin. inner diameter. 
This hank -winding often presents a difficulty to 
the inexperienced and a spool or bobbin may be 
preferred. 

The core of the bobbin should be ;in. thick and 
I fin. in diameter and the cheeks are of paxolin 
or cardboard 2fin. in diameter. These are glued 
firmly together and a hole drilled through the 
centre for the fixing screw. The wire may be 
anchored by small holes in the cheeks. Fig. 6 

shows the construction and Fig. 5 the theoretical 
circuit of the cross -over unit. 

The Values 
With 15 ohms loudspeakers and a cross -over at 

about 1,000 c/s a capacitor of 6µF is used (4p F 
and 2µF connected in parallel). This will be 
found suitable for speakers from 9 to 15 ohms 
impedance. To lower the cross -over point, 
increase the capacity to 9 or 10µF. Where 
speakers of 2 to 6 ohms impedance are used it will 
be necessary to double the capacity and a wire of 
heavier gauge used for the inductance to reduce 
the resistance, say, 18 s.w.g. 

NEWNES RADIO ENGINEER'S 
VEST POCKET BOOK 

By F. J. CAMM 
Eleventh Edition 

N -, or by post 6/4 
Obta-nable from booksellers, or by post from 
George Newnes, Ltd. (Book Dept.), Tower House, 

Southampton Street, Strand, W.C.2. 
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8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Bin. 

LOUDSPEAKER 
A.C. mains 100/250 v. Size 101ín. 
x Olin. x 2 }ín. 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 fqr 
Bass and Treble lift. For use 
with Std. or L.P. records, musi- cal instruments such as Guitars. etc. ,1.19.6 Plus 

P. & P. 7'6. 
Or 35,- deposit Plus P. & P. 7'6, and 3 monthly payments of 25' -. 

6 -WATT PUSH -PULL AMPLIFIER 
A.C. Mains 200/250 v.. incorporating 4 valves and metal rectifier, 
2 inputs, high and low, and controls for same. Separate controls for Bass and Treble lift. Size of chassis llin. x 411n. x 2 }in. 

59/6 P &'P. 

PORTABLE AMPLIFIER 
Size 11ln. long, 5tn. high. 21in. deep. Will suit any 
type of crystal pick-up. Output approx. 2 watts. Incorporating ECC83 double triode. Cossor 142BT output pentode and contact - 
coolyd rectifier. Fully isolated mains transformer for 230.'250 
A.C. mains. Base, treble and volume controls. 

49/6 P. & 1P 3'6. 
lin. SPEAKER with O.P. 
l'R ANSFO RMER, purchased 
with the above, 181. plus P. 
& P. 1,6. 

AC/DC POCKET MULTI -METER KIT 
Comprising tin. moving coil meter. scale calibrated in AC /DC volts. 
ohms and milliamps. Voltage range 
AC /DC 050, 0-103 0- 250, 0 -500. 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 P & P. V6 
Built tand 

8 extra. 
tested 

Point to point wiring diagram 1/ -, free with kit. 

MAINS TRANSFORMERS 
Aií with tapped primaries. 200 -250 volts. 0 -160. 180. 200 v.. 60 ma.. 
s.3 v. 2 amps. 10'8. 320-0-320 v. 75 ma.. 6.3 v., 2.5 amp., 5 v., 2 amp 
10'8. 350 -0 -353 v. 250 ma., 63 v. 7 amp., 5 v. 2 amp 19/6. Postage 
and packing on the above 3 -. 

SIGNAL GENERATORS 
Cash £6.19.8 or 25 - deposit and 
O monthly payments of 211. 

Post and Packing 5/- extra. 
Coverage 100 Ke/s -100 Me /s 
on fundamentals and 100 Me /s 
to 200 Me s on harmonics. 
Metal case loin. x blin. x 
S}in., grey hammer finish. 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200 /250 v. Internal 
Modulation of 400 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. 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 -94 Mc /s. 
Metal case 10in. x 611n. x 
411n. Size of scale, 611n. x 
311n. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 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. Gre' hammer finished case and white panel.Aeouracy plus or minus 2 

4 -WAVE BAND COIL 
Complete with tuning condenser. 
Separate sections for Short Wave. 
Coverage 10-21 m., 21 -45 m., 44 -103 m. 
and 193 -545 m. I.F. 470 Kc. BRAND 
NEW, by famous manufacturer 
Completely assembled on sub-chassis. 
With circuit diagram. 

19/6 P. & P! 3/6. 

UNIT 

B.S.R. 
MONARCH 

U A8 
4- speed, plays 10 records 12in., 10in. 
or 71n. at 33, 45 or 78 r.p.m. Inter- 
mixes 7in., 101n. and 12ín. records of 
the same speed. Has manual play 
position : colour brown. Dimensions: 
1211n. x 101in. Space required above 
baseboard 41in., below baseboard 
21in. Fitted with Full -Fi turnover 
crystal head. 

3rv.19.6 Plus 5/- 
& Pa kn gge 

F.M. 
TUNER UNIT 

Permeability tuned, by famous 
German Manufacturer. Cover- 
age 88 -100 Mc /s, Complete with 
ECC85. Size 4" x 2' .e 2'. 

25/.. Plus P. & P. 1/6. 

IMITATION 
LOG FIRE EFFECT 
Size 14 inches >: 11 in: 

19/6 Plus P. & P. 2,6. 

13 CHANNEL 
TUNER 

34 to 38 Me s. Complete with 
PCF80 and PCC84. These have 
been removed from chassis. 23/- Complete with knob.. 

P. & P. 3/6 extra. 
as above. 16 -19 Mc; s., complete 
with knobs less valves. 13 - Plus P. & P. 2:6. 

CONSTRUCTORS' 
PORTABLE 

PARCEL 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23 HIGH STREET, ACTON, LONDO'I, W.3. 

All enquiries S.A.E. Goods not dispatched outside U.K. 

Comprising case, chassis, top 
plate, scale, 51n. P.M. speaker 
with O.P. trans., twin gang, 
2 470 Ka s. I.F.s, trimmers. 
four valve holders, wave - 
change switch and volume 
control 39/6 Plus 

3/6 Postage 
& 
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ENSURE SUCCESS WITH R.C.S. 
Explore the world , SENSATIONAL RESULTS WITH 2TRANSIETORS 
on short -wave radio 

(10-100 m) "TRANSETTE " 
FOR 35 /- ONLY 

Construction price includes valve 
and one coil covering 40 -100 m. 

Can be converted to 2v. or 3v. 
Receives speech and music 
clearly from all over the world. 

Send 2/- for diagram and price 
list. 

TRANSISTOR POCKET RADIO 
Two -stage circuit using variloopstick coil. 

Ideal for the beginner. 

Can be built in 30 minutes. 

Works for months off 7d. battery. 

Fits into palm of your hand. 

CRYSTAL RECEIVER 
The ideal low -cost ONLY I Covers M/W Band 
transistor pocket All components radio 10/6 the 30 including case 

beginner. 
for. 

Send 2/- for data and for 
list of components Ideal for the beginner 

* No aerial or earth. * Dial tuning with mini .0005. * Drilled chassis, colour coded, 
components, simple layout 
for beginners. * Special small case fits shirt 
pocket. * Soldering iron and pliers 
are only tools needed. 

Finest results ever obtained with 2 transistors and diode 
layout. The ideal radio to carry with you everywhere. 
PARTS PRICE LIST & EASY LAYOUT PLANS, 2/ -. 
Total building cost, including transis- 62/6 tors, wire, even solder, etc., but exclud- IJ 
ing headphone. 

BUILD THIS AMAZING RADIO 
POWERFUL ! PERSONAL ! PORTABLE! * Sturdy metal case. * No holes to drill. 

*Detachable rod aerial. 
FOR / 

ONLY * All batteries self contained. * Can be built in I hour. * Covers medium waves. * Loud clear tone. * Selective tuning. * All parts are sold separately. 
This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach, the bedroom, the office -in 
fact, anywhere. 
Send 2/- for wiring diagram and 
component price list. 

Trade Enquiries R C S PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. Maó ÿdar Welcomed 

ZOOd at 
MOTE 
TAPE DECK 

Incorporating many new 
features and a greater 

frequency response. 

Now restyled in two tones of grey -you must see the new, 
attractive Motek K.io. 
*Enlarged drive wheel on the rev. counter ensures accurate 

tape positioning. 
*Non -slip push buttons. 
*Frequency response better than 4o C, S-12,000 c¡s a 

7.5" per sec. with extremely low hum pick -up. 
Please send for brochure More and more manufacturers 

of K.to are installing Motek Tape 
Patents pending. Decks in their recorders. 

Wedmore Street, London. N.59. i.'- .1 Ri i, -,ay 3114 

MODERN TECH NIQUE-5 
Wedmore Street London N 19 Tel ARChwny 3114 

BUILD 
YOUR 
OWN 

MA IT TRANSISTORISED 

CAR RADIO! 
EASY TO BUILD ON PRINTED CIRCUIT. 

5 -VALVE SUPERHET WITH TRANSISTOR. 

STANDARD 7 x 2" tor 12 VOLT BATTERY. 
l irst tested Do-it-Yourself Car Radio, acclaimed be the 
Press. Uses low voltage valves and printed circuit. 
Negligible " fade," no buzz', only 5.5 amp. consumption. 
Complete with full instructions, diagrams, etc. Ser- 
vicing and free advice on request. Also Jason Car 
Radios. Send 3,6 for Car Radio booklet. 
Can be built for £13.10.0 plus S/- post. /ins. and pack. 

Cash with order or BUY -AS- YOU -BUILD details and 
leaflet. 

Dept. N., MAYRA ELECTRONICS LTD. 
118 Brighton Rd., Purley, Surrey. Tel.: BYW 1263. 
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A Handy 
Signal Tracer 

A SMALL UNIT WHICH IS BATTERY 
POWERED AND USES TRANSISTORS IN 
A TWO -STAGE CIRCUIT By L. Baker 

THIS signal tracer is compact, and its power 
requirements are small. The number of 
components has been cut to a minimum 

consistent with good results, a two -transistor 
resistance -capacity -coupled amplifier being used. 
Since miniature parts may be hard to obtain it 
was decided to make use of standard parts for 
the instrument. 

For use on R.F. circuits a crystal diode is 
utilised and is incorporated in the case of the 
instrument. The output of the amplifier is fed 
to ordinary, 2,00011, headphones. The case is of 
plywood and the sides only should first be made 
urn and glued to the front panel cut to suit the sides 
as shown in the diagram. This panel should be 
cnikto exact size, the components spaced out as 
shown and holes drilled to suit the components. 
When this is completed the panel should be glued 
in place with a good quality adhesive and left to 
dry' thoroughly. A small dial can be made of 
cardboard and glued to the front panel. 

Cortttruction 
Mount the battery clip to the wooden side of 

the case, holding it in place with a countersunk 
nut ;and bolt. Mount on the front panel the input 
jacks, the 50k volume control, the switch and 
output sockets as shown. If a small 50k volume 
control is available with switch so much the 
better. This switch can be used for switching off 
the battery and the toggle type switch may be 
omitted. Mount also the 4 -way tag strips on the 
front panel. 
v. Wire, first, a busbar of stiff copper wire from 
tn,.. positive side of the battery to the earth tag 

CREIn 
/ 

C/ 
005 
NF 

D/ 

0A7/ 

AF/n 

(1v±2 
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View of the from pawl. 

of both jacks and to the volume control, and to 
one tag on each strip (Fig. 2). Next solder 
a piece of wire on the negative side of the battery 
and to the switch. From the " on " side of the 
switch run a wire to the output sockets and to 
each tagboard as shown, making the negative 
voltage available on both tag strips. This con- 
siderably simplifies the wiring and makes for 
neatness. 

Condensers and Resistors 
Next, connect the condensers using sleeving 

over the bare wire ends. It is essential that these 
be wired with the correct polarity. The resistors 
are wired direct to the tagboards. If the exact 
values are not to hand other resistors connected in 
parallel or series may be used. It is, of course, 
essential that all soldered joints are good and 
that the parts are held reasonably firm. 

Lastly, the crystal diode and the transistors are 
installed and positioned as shown. Great care 
must be taken when connecting these components 
to avoid damage which can be caused by heat. 
It is advisable to slip short lengths of sleeving 
over the leads of the transistors and diode prior 
to soldering, leaving room to grip the wire leads 
with long -nosed pliers while actually applying the 

heat. These will conduct away 
the heat and prevent damage. 
No attempt should be made to 
make the wiring neat by cut- 
ting the leads of the transistors 
and diode. The soldering 
iron should be well cleaned 
and tinned and it is best to 
allow it to reach full heat and 
then unplug it from the mains 
socket using only the retained 
heat to solder the transistors. 

+ Sufficient heat to make the 
solder flow is all that is 
required. 

Phones 
I 

o Si 
P4 

ów. 

TR? 
0071 

B/ 
4V 

Fig. 1. -The circuit diagram. 

Cable for R.F. Probe 
On account of the crystal 

diode being installed inside the 
instrument case at the rear of 
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the R.F. input jack it is advisable to use only a 
short length (say. 18in.) of coaxial cable to the tip 
of the R.F. probe. Approximately 2ft. of cable ;s 

used for this, the outer insulation being stripped 
off to expose the braiding for a length of about 
6in. A small hole is made in the braiding 6in. 
from the end, and the inner conductor is pulled 
back through this hole leaving 6in. of empty 
braid. The alligator earth clip is soldered to this 
braid. An ordinary test probe of the " hollow " 
type is used for the remainder of the R.F. probe 
assembly. The inñer conductor of the cable is 
passed through the hollow body of the probe 
until the exposed part of the braiding just dis- 
appears inside the hollow body. The inner con- 
ductor is then soldered to the normal tip of the 
probe in the ordinary way, the surplus being cut 
off and discarded. The other end of the cable is 
connected to the plug which fits the R.F. input 
socket on the front panel. The A.F. probe is 
made in a similar manner, the only difference 
being that the instrument end of this cable termi- 
hates in an ordinary jack -plug. 

It is advisable to make a back -plate of stout 
cardboard for the instrument. It can be held in 
place with small wood screws. If desired. the 
sides of the instrument can be bound with passe 
partout or some other similar tape so that a small 
amount laps over the edges of the front panel. 
This gives a very pleasing and professional 
appearance. 

Using the Tracer 
Having made sure that all wiring is correct 

and in order, the battery should be installed. The 
instrument should be switched on and the volume 
control advanced to maximum. On touching the 
R.F. and A.F. inputs with the finger a loud hum- 
ming or whistle should be heard in the earphones. 
If a signal generator is available it should be 
possible to pick up the modulated tone from the 

/ 1 % j 
/ 

/ 

O \ 
Phones ke 

O 

To 

l ' 3/ / 
-_ 

IØ10c71 

6t 

Jt 

/ 
S 

1111111 

=I 
J2Togstrip ® 

ci 
f / . /Jl A 

Fig. 2.-Layout of the parts. 

generator by connecting the R.F. probe to its 
output with the output control of the generator 
set for minimum output signal. 

The tracer may be used on circuits in any radio 
receiver and it is possible to trace the signal and 
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observe its amplification right through the set 
It will be found that it is sometimes not necessary 
to touch the point under test with the probe as 
such a strong signal is present. In this case a 

small piece of sleeving pushed over the probe tip 
will allow sufficient pick -up for all normal tests. 

The numbered dial on the instrument front is 
useful for comparative gain measurements: T n 

I 

ïg. 3. -The front panel of the signal tracer. 

follows that if. say. the signal input to a valve 
amplifying circuit is audible in the grid circuit 
with the dial set at 4 and if when checking the 
anode circuit the signal is such that the dial has 
to be reset to 2 to give the sanie amount of 
olume, amplification is taking place. 

SELECTING RESISTORS 
(Continued from page 460) 

fourth colour denotes the tolerance as already 
stated and resistors are available with plus 
or minus the following tolerances: 1, 2, 5, 
10 and 20 per cent. Each tolerance has its 
own colour so that the constructor can be sure 
of the tolerance and determine whether the. 
replacement is accurate in its particular circuit. 
The following colours denote the tolerance: 

i per cent.: brown (these are seldom met). 
2 per cent.: red (these are seldom met). 
5 per cent.: gold. 
10 per cent.: silver. 
20 per cent.: no fourth colour. 
Those unfamiliar with the resistor colour code 

should consult the article in the July issue entitled. 
A Beginners' Test -meter 
The amateur often has to replace resistors when 

servicing his own or the domestic electronic 
equipment and confusion may arise as to whether 
a resistor of a certain tolerance can be replaced 
by one of a different tolerance. The solution to 
this problem is to replace with exactly the same 
colour coding, both for value and for tolerance. 

The chart on page 460 gives details of the 
modern preferred values of resistor with the 
approximate limits of the various tolerances. This 
should be of assistance to beginners and experi- 
enced constructors alike. 
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SLIC0Ñ PO'IVEFk PECTirita R 
EFFICIENT DEVICES WITH MANY USES 

THE operation of silicon rectifiers is more or 
less the same as germanium and selenium 
types, all being made from materials in the 

semi- conductor class. Nevertheless. the latest 
developments of silicon rectifiers have many 

4.C. 

Si /icon 
rectifier 

To 
Load 

Fig. 1.- Half -ware circuit. 

advantages especially over those of the selenium 
type. First and foremost. silicon rectifiers can be 
operated at much higher temperatures than the 
other two. 

Temperature Ratings 
Silicon rectifiers can be operated continuously, 

at full ratings at temperatures in the order of 
200 deg. F., the reason being that the voltage 
drop across these devices is much lower and 
therefore there is less power to dissipate. 

Another important advantage is that the silicon 
type does not lose its conductivity characteristic 

Fig. 3.-Centre-tap circuit. 

with age whereas the selenium rectifier does. It 
will. therefore, be appreciated, that the shelf life 
Of the silicon rectifier is to be preferred. This 
greatly improved ageing characteristic as well as 
the higher current capacity and the lower voltage 
drop will undoubtedly assist the constructor. 

Construction 
Silicon power rectifiers will be used in the very 

near future by amateurs. Many designs are avail- 
able : these are physically smaller than similar 
types in the selenium range. Furthermore, their 
design with screwed ends will enable the con- 
structor to build his own stacks, or secure them 
as single units direct to the chassis. In the latter 
case, the chassis can be used as a heat sink. 

These devices are obtainable with heat dissi- 
pa,ing fins as well as in a large variety of stacks, 

By E. G. Bulley 

and are designed so that they can be used with 
natural convection or forced air cooling. 

Stacking 
Silicon rectifiers are . or can be stacked in 

parallel or series formation; this naturally depends 
upon the application and rating required. The 
former type of stacking is to provide the increase 
of current requirements but, even so, it is advis- 
able to avoid using a parallel operated stack to 
obtain the current rating if a single unit will 
provide the rating required. 

Fig. 2.- Bridge circuit. 

The important parameters of silicon rectifiers 
are based upon the ambient temperature condi- 
tions. one such parameter is the maximum allow- 
able D.C. output current which varies with this 
temperature. Furthermore, the maximum surge 
current when the equipment is first switched on 
must also be considered an important characteris- 
tic. Another important parameter is that which 

(Continued on page 502) 

Fig. 4.-Three-phase haft -ware circuit. 
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No. 2 -THE COLOUR C:01)1'. 

SCOPE 9F THE METL1 

Body red, tip or end green, dot or 
ring fellow. 

If your resistors use this system 
make quite sure you understand it and 
if in doubt seek advice before Lt.;,i Y 

1 the resistors. 

System II Explained 
Resistors coded with this system may 

be distinguished by the fact that the 
colours are all massed towards one end 
and that the body of the resistor is of 
a different colour, usually white. The 
coloured band of metallic type show- - 

ing tolerance is away from one end. 
usually just past the middle of the 
resistor. 

The numbers are read. starting from the 
end of the resistor and working towards the 
metallic tolerance colour or the blank end of the 
resistor if it is a 20 per cent. type. 

Thus a l0k!t resistor using this code is read as 
follows: First digit is one (brown), second digit 
is nought (black), the number of noughts required 
to make the number is three (orange). Thus ewe 
are three consecutive rings on the resistor, brown. 

TN last month's article. a simple 10V. D.C. 
meter was constructed. Before we proceed 
to alter the meter to a multi -range voltmeter, 

we shall deal with the colour code for resistors 
which was mentioned briefly last month. We 
repeat Fig. 4 (right) for the convenience of the 
reader. 

There are. unfortunately. two systems of mark. 
ing the resistors. one cannot foretell which system 
will be used when you purchase them; there is 
one blessing in the fact that both systems use 
the same colours for the same numbers. 

System I Explained 
Resistors coded with this system are distin- 

guished by the fact that they have a band or spot 
in the centre and the colour of the body extends 
more or less over the whole resistor. The metallic 
band showing tolerance is at one end of the 
resistor. If the main body of the resistor is not 
coloured then it does not use this system. 

The first digit is shown by the colour of the 
body (brown), the next by the colour at the end 
or tip of the resistor (black) and the number of 
noughts by the dot or centre ring (orange). Fig. 4 
(a) and (c) will make this clear. 

Suppose we are reading a 10,000 ohm resistor 
as for the 10V. meter described. We note that 

one " is brown, and the next digit is " nought " 
which is black. and that three more " noughts " 
are required to complete the number. These three 
noughts are represented by orange. 

A 1 M12 resistor would show: 
Body brown, tip or end black, dot or ring 

green. 
A 250kt1 resistor would show: 

rp 
2nd digit 

Dot or Ring 
Number of J s 

Body Tolerance 
Gol, Silvor 
or same 
as body 

/st digit' 

Order of trading.... Body. ..Tip ._Dot 
(a) System I 

/st digit Znd digit Number of Vs To /er &r,cr 

Gap, not used 

Order of reading teft to Right 
(b) System II 

Brown Orange Black Gold 

(e) A IOKÛ Resistor (s %) 

ÍU,O,/2QR 
Brown 1 

® Bk ` 
0 

Fig. 4.- Reading the resistor colow code. 
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_,_.,__, ,=10. __ *NM- _,1)X I ! r i , r aaa/- raV - r r t - - i 
4/21111i C=: 111 lawn : : 
R RESISTORS 1S EXPLA.INED AND THE 
EXTENDED By E. V. King 

black. orange arid then the gold or other tolerance 
marking. 

A 1 MSt 5 per cent. would thus show: 
Brown, black. green plus gold for 5 per cent. 

tolerance. 
A 250k12 5 per cent. resistor would show four 

rings thus: 
Red, green and yellow plus the gold tolerance 

of 5 per cent. 
If you are still in doubt about your resistors, 

ask someone to help you. Do 'not on any account 
guess a value. not only would the meter be 
inaccurate. but there is a good chance of burning 
it out or bending the needle. 

The Range Switch 
Now that you understand the values of your 

resistors you must examine the switch. The 

COLOUR CODE CHART 
Black : 0 Green : 5 
Brown : 1 Blue : 6 ï 
Red : 2 Violet : 7 
Orange . 3 Grey . 8 
Yellow : 4 White : 9 

Silver : 10 per cent. tolerance. 
Gold : 5 per cent. tolerance. 

author purchased some two -bank 11 -way switches. 
If not purchased as surplus this switch can be 
quite expensive, so scan the advertisements of 
visit the surplus stores. If it is dirty, try to 
clean it without using any liquid cleaner. If 
you do have to use switch cleaner, then smear a 
little lanoline (not Vaseline) or special switch 
lubricant in the contacts, or over th., course of 
years they will become worn and give bad read- 
ings, or rn the case of the current ranges could 
cause a meter burn -out. 

If the distance between the wafers is more thar 
hill. it is a good idea to take off one wafer, 
remove the screws and distance pieces and replace 
exactly the same way round, using distance pieces 
cut to Ein. and new screws ( *in. Whit. from the 
ironmonger will do). 

Refer to Fig. 5 and study your own switch. 
Let us look at one bank first. Fit a knob on the 
spindle and turn it round so that as you look at 
the back of the switch the rotor moves clockwise 
until it comes against its stop. The central con- 
tacting ring will now be connected to one contact. 

The multi -range D.C. voltmeter. 

This contact is called 1. the next 2 and so on. 
Thz contact No. 12 is the one which is always 
rubbing on to the central. travelling, ring. Thus. 
in the first position tag 12 is connected to tag 1. 
and in the second to tag 2 and so on. 

Other Switches 
Underneath. the other bank of the switch has 

exactly similar contacts doing exactly the same 
thing. If your switch is of a different type do 
not fit it until you are sure how it works and 
which tags are the equivalent to " 12 " on the type 
drawn. If you are in doubt test out the switch 
using a torch bulb and battery. 

A 12 -way, two -pole ( two -bank) switch 
would suit, the spare contac being left unused or 
joined to number 1 or 11. A switch which joins 
more than two tags together at one time is not 
suitable, so if looking through the spares box be 
careful in your choice. 

In order that your wiring plan may match op 
with the photographs and diagrams published you 

7 6 Rivet Soldering tag 

Rotating ring 
turned against end stop 

/0 

// 

Contact not 
touching ring 

Rotation 

Contact touching 
ring, therefore 
tag f is joined to 

tag i? 
/2 

ain sliding contact Mut on bolt holding wafers 
Fig. 5.- -The contacts on the switch wafers. 

011111.Mumniv e ... .. ...NEW /41114 ,..,,11114,.111!111111,,NENI1,..1011M,111111.NIEN,M.:.:.14100 HmwHm.N 
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o 
Top bank of 
switch is 

removed for 
clarity 

o 
Switch shown 

turned 
fu //y clockwise 
looking on bock 

Fig. 6.- Circuit of the multi -range D.C. voltmeter. 

must now mount the switch (Figs. 2 and 6) so that 
the contacts are in the same relative position as 

in the author's prototypes. The switch contact 
which rubs the central ring (number 12 in Fig. 5) 

is placed downwards towards the base or termi- 
nals of the multimeter. Fig. 6 makes this position 
quite clear. Mount the switch very firmly. using 
a spring washer on the outside. Some switches 
have a small metallic lug which will grip the 

hardboard and prevent them from turning. If 
you use an aluminium panel you will have to 

drill a small hole to take this lug. 

The Multi -range Voltmeter 
You should now have the meter, SI. S2. S3. the 

terminals and the wiring arranged for the simple 
10V. meter. 

Remove the 10kS1 resistor from SI and the 

meter. then. referring to Figs. 6 and 7, wire up as 

follows: - 
I. Turp the switch so that the rotor moves 

fully clockwise when viewed from the rear. The 

central ring now contacts on to pin No. 1 and 
we are using the bottom 'bank of the switch. 
(the bank nearest to the panel). The top bank. 
the one nearest to you. is not yet used. 

Shorten your resistors so that they have about 
;in. to ;in, leads at each end. Tin the leads. 
scraping them if they are old. Use multi -cored 
solder. On no account use any acid flux or your 
meter will definitely not work. 

2. Solder R1 ( 1M1!. gold band) to tag one. 
3. Solder R2 (500k1!. gold band) to tag 2. 

4. Solder R3 (250kS!. gold band) to tag 3. 

5. Solder R4 (100k1í. gold band) to tag 4. 

6. Solder R5 (10kS!. gold band) to tag 5. 

7. Take a bare tinned copper wire and solder 
it to the negative tag of the meter. Now bend 
it in a semi -circle to contact each resistor in 
turn. 

September /October, 1959 

8. Put a neat round solder blob to conntt 
this wire to R6. 

9. Put a similar solder blob to join each 
resistor to this loop of wire. 

10. Join SI with a black wire to pin 12 of the 
same bank of the range switch. 

11. Check that your resistors are definitely of 
the right value and are wired to the correct tags. 

Testing the Meter 
The meter is now finished so far as the D.C. 

volts ranges are concerned. The beginner may 
have made some error so it is wise to be careful 
and proceed as follows: 

Put SI and S2 on the 1,000V. range (using 
the 'Mil resistor), and, using one cell of a torch 
battery (1 +V.), clip the positive lead to the 
brass cap (positive) and quickly and gently flick 
the other clip on to (and off again) the bottom 
of the zinc casing. The meter needle should 
move only very slightly if at all. If, on flicking 
the lead, the meter moves over to, say, half way, 
there is definitely an error in the resistors or 
wiring and you must find it before using the 
meter. 

Now repeat the procedure on the other ranges 
in turn. On the 100V. range the needle will 
move a little, but only about 1 /10th of a 

division. On the 10V. range the needle should. 
of course, show a value of about 1 1V. if you 
leave the leads in contact with the battery. 

Having satisfied yourself that, on doing this 
test, the needle does not move very much except 
on the 10V. range. the meter may be given a 

further test. 
If you have one, take a 60V. H.T. battery. 

Turn the meter to the 1.000V. range. Connect 
up. flicking first to make sure the needle is not 
likely to go right over. The needle should show 
the correct reading. that is just over half of 
0.1mA on the meter scale. Now try the other 

Rrur r,in 1/ jr,, r rrr!rI i-rurt;'<' l).(. r,rjlrr'ele/. 
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1 ̂ i4 Moving Coil meter 

Ronges 
DC 
10V 

100V 

250V 

500V 

1000V 

PRACTICAL WIRELESS 

RS 
6 
o 

Contacts 6 -/I 
not used 

this month 

S/ 

/2 
S2 

Terminals f 
-0 

Fig. 7.- Wiring of the multi-range D.C. voltmeter. 

ranges in turn, flicking first to be sure the needle 
will not kick right over; the 10V. range, of 
course, must not be connected to 60V. The 
100V. range should give a reading of about 
0.6mA (i.e., 60V.) according to the state of the 
battery 

If one of the ranges appears faulty in this 
testing then the resistor in circuit is most likely 
to be of the wrong value. If you have been 
careful over the details given, your meter will 
work well and accurately, within the limits 
specified, as soon as it has been completed. 
How to Use the Voltmeter 
Rules to follow 

I. Always leave the 
terminal. 

2. Always switch off the 
before changing ranges. 

3. Never anticipate a 

RA could be o choke, coil or 
transformer 

oe 

c9 

_/o 

red lead on the positive 

meter after use, and 

low voltage. Always 
.continence on the 
1,000V. range and work 
downwards every time 
you take a reading. 
(Naturally a 100V. bat- 
tery cannot exceed 
100V., but the above 
procedure would only 
waste a few seconds 
and the beginner 
should keep to it.) 

4. In the ordinary 
way the negative croco- 
dile clip is fixed to the 
chassis, or in the case 
of battery receivers to 
the negative terminal of 
the battery. Make sure 
the lead will not foul 
any parts. 

5. A good test prod which will guard against producing 

Fig. 9. -Test points in 
a typical pentode valve 

circuit. 
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short- circuits. etc., can be made by clipping the 
positive clip to the stem of an insulated 
screwdriver (Fig. 8). You may get added 
safety by sliding some insulated sleeving 
over the stem, leaving in. of metal at the top 
for the clip and at the bottom for testing. You 
may adopt the procedure of switching off the 
receiver under test and clipping the positive lead 
directly to the part to be tested. This is more 
certain and less tricky, but takes longer. It is, 
however, a good procedure for the beginner. 

Tests on a Receiver 
So far the meter works only on D.C. volts. 

but quite a good number of helpful tests can 
be made on a faulty receiver. 

Refer to Fig. 9. A typical pentode valve is 
shown, it could be an output type or an H.F. 
amplifier. Test first between H.T. line (I) and 
earth. You would expect a voltage of between 
150 and 450V. Test between valve anode .(2) 
and earth. You would expect a slightly lower 
reading, or in some cases a much lower reading. 
A test between screen grid and earth (3) should 
give a value of below H.T. voltage if Rs is fitted. 

Insulated 
Screwdriver Plastic sleeving 

may be p /aced 
over shaft 
leaving end 
free for 

Red had to Meter 
Fig. 8. -An improvised test prod. 

If not, it should be the same as the H.T. voltage. 
The bias on the grid is checked not on the grid 
but between cathode and earth (4). It should be 
somewhere between 1 and 30V. Where your tests 
do not agree with those expected, suspect the 
associated circuit or parts. 

Although the scope of the meter may appear to 
be somewhat limited, the beginner should find 
many applications for it. The rules given above 
concerning the procedure when using the meter 
are very important and should be followed very 
carefully in order to prevent damage to the 
instrument. 

(To be continued) 
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i(mRrAirtil Ciro 
V.H.F. PROPAGATION By O. J. RusseBl, B.Sc.(Hons.), G381-1J 

H.F. propagation has apparently a consider- 
able interest for many readers. It should 
be rèalised that this question is consider- 

ably more complex than the usual aspects of D.X. 
propagation on the lower frequencies. 

Considerable work was done on V.H.F. fre- 
quencies as far back as thirty and more years ago 
and it was assumed that propagation on the 
V.H.F.'s was largely confined to " optical " range. 

Fig. 1. -Owing to the curvature of the earth, in. the 
absence of an atmosphere, the optical range is 

determined by geometrical considerations. 

However, it was realised that " optical " propaga- 
tion was not all the story. 

(Optical range 
To illustrate the concept of " optical " range. 

Fig. 1 shows how the range of very short waves. 
including light waves. may be calculated geo- 
metrically. the " radio " horizon in fact being the 
same as the " optical " horizon. On this basis. 
the " radio " horizon R of an aerial H ft. high 
is R = 1.21A/ (H) miles. Thus even with an aerial 
100ft. high, the optical " horizon is only some 
twelve miles away. However, this is not the effec- 
tive range of communication. The receiving aerial, 

Ht Pt Rr Hr 

Fig. 2. For given aerial heights for transmitter and 
receiver, the optical range for communication is the 

sum of their two optical ranges. 

provided it can just " see " the transmitting aerial, 
and is raised above the ground, may be well 
beyond the limit formed by the " optical " 
horizon of the transmitter. In other words the 
" optical " horizon would be the transmitter range 
to a receiving aerial situated at ground level. 
Fig. 2 illustrates that when both receiver and 
transmitter operate with elevated aerials, the 
resultant optical range is the sum of the optical 
ranges of the two aerials. If Ht is the height of 
the transmitting aerial and Hr the height of the 
receiving aerial, the optical range (Rm) is given 
by Rm = Rt + Rr = 1.21i/Ht + 1.21 A/Hr or 
Rm = 1.21 (y/Ht ± / /Hr). 

Refraction Effects 
Even this does not look very promising for 

V.H.F. QSO's, as two amateurs with aerials 
100ft high, would apparently have an overall' 

range of some 24 miles. Needless to say on the 
amateur allocations above 50Mc /s, communica- 

_ tions are regularly carried on to very much greater. 
ranges. The question arises as to why this should 
be. The first factor extending range, is the fact'. 
that the atmosphere causes slight bending of the. 
waves (refraction). This means that waves which' 
would otherwise travel off into space are bent 
sufficiently to reach the earth (Fig. 3). 

R i ctVal 

Fig. 3. -Owing to the presence of an atmosphere, 
radio waves are slightly refracted, so that a wave 
which would otherwise pass into space may be 

returned to earth. This effect slightly extends the 
optical range on V.H.F. 

To allow for atmospheric bending, the constant 
in the equation for optical range may be modified 
slightly, so that in the presence of the normal 
undisturbed atmosphere. the effective optical 
range may be taken as Ropt = 1.33Á/H. Thus 
owing to refraction in the normal or undisturbed 
atmosphere, there is about a 10 per cent. increase 
in the " optical " range over the strictly geo- 
metrical range. 

Signal Strength 
There is one point connected with V.H.F. propa- 

gation that is not generally realised. One would - 
expect within the optical range of a V.H.F. 
station that one would receive signals equal to 
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FOR VALVES - TUBES AND COMPONENTS 

16/7 
U404 11/4 
U801 29/10 
UABC80 

10/- 
UAF42 9/6 
UBC4I 9/- 
UBF80 9/6 
UCC84 14/7 
UCC85 10/6 
UCF80 16/7 
UCH42 10/6 
UCH81 10/- 
UCL82 16/7 
UCL83 12/6 
UF41 9/- 
UF85 9/- 
UFB9 9/- 
UL41 10/- 
UL44 26/6 
UL46 26/6 
11184 9/- 
UU6 19/11 
UU8 26/6 
UYIN 12/6 
UY41 8/6 
UY85 7/- 
VPI3C 3/6 
VP23 6/6 
VP41 8/6 
VR105/30 

If/- 
VRI I6 4/- 
V R 150/30 

VU120A 3j6 
VU39 
(MUI2/14) 

6j9 
VU III 2/6 
W76 7/6 
W77 8/6 
X78 16/- 
Y63 9/- 

6/- 
12/6 
II/66SG7 7/ 
12/6 6SH7 6/- 
12/6 6S17 8/6 
12/6 6SK7 6/- 
10/6 6SL7GT 8/- 
6/6 6SN7GT 7/6 
3/6 6SQ7 9/3 

10/6 6U4GT 12/- 
8/- 6U5/6G5 

10/6 17/3 
7/6 6U5G 8/6 
6/6 6U7G 8/6 
6/- 6V6G 6/6 
5/- 6V6GT 7/9 
8/- 6X4 7/6 

9/6 6XSG 7/- 
7/6 6X5GT 7/- 
8/6 6/3012 12/6 
3/- 786 10/6 

9/6 7B7 8/6 
7/- 788 6/- 

11/6 7C5 8/- 
8/- 7C6 8/- 
8/- 7D6 13/6 
9/- 7H7 9/- 

10/- 7Q7 
12/- 757 
19/- 7Y4 
6/6 802 
5/6 9D2 

ACEPEN 6/6 EZ8I 7/- 
ATP4 3/6 EZ90 7/6 
AZI 12/- FW4/500 
AZ3I 12/6 10/- 
B36 15/- GZ32 I2/- 

CBL31 23/3 HL23DD 8/6 
CCH35 23/3 HN309 24/7 
CL4 12/6 KF35 8/6 
CL33 19/3 KK32 21/11 
CY3I 16/7 KLL32 8/6 
DAF96 8/9 KT2 5/- 
DF96 8/9 KT24 S/- 
DH63 9/- KT33C 8/6 
DK96 8/9 KT36 29/10 
DL96 8/9 KT55 11/6 
DM70 7/6 KT61 13/6 
EA50 1/6 KT63 7/6 
EABC80 9/- KT66 17/6 
EAF42 10/6 KTW61 6/6 
E834 2/- KTZ41 5/6 
EB4I 8/6 MH4I 7/9 
EBC33 6/9 MSP4/5 10/6 
EBC4I 9/6 MSP4/7 10/6 
EBF80 9/9 N37 19/11 
EBF89 9/6 N78 19/11 
ECC81 8/- N339 29/10 
ECC82 7/6 OZ4 5/6 
ECC83 9/- P61 3/6 
ECC84 10/- PCC84 
ECC85 9/6 PCF80 
ECF80 12/- PCF82 
ECF82 13/- PCL82 
ECH2I 23/3 PCL83 
ECH42 9/6 PL38 
ECH81 9/- PL36 
ECL80 10/- PL81 
ECL82 12/6 PL82 
EF22 8/6 PL83 
EF36 5/- PX25 
EF37A IS/- P180 
EF39 5/9 PY8I 
EF40 14/6 PY82 7/- 
EF41 9/9 PY83 8/6 
EF42 II/- PZ30 19/11 
EF50 4/- PEN4VA 
EF5OSYL 7/- 
EF54 6f- 
EF55 10/- 
EF80 8/- 
EF85 7/6 
EF86 13/- 
EF89 8/9 
EF91 5/9 
EF9I(BVA) 

9/- 
5/6 

I4/- 
26/6 
10/6 
10/6 U10 10/6 
7/- U14 8/6 
9/- U22 8/- 

14/- 
26/6 
14/- 
8/- 

9/6 
12/6 
12/- 
14/6 
17/6 
15 /- 
12/6 
8/6 

11/6 
12/6 
7/6 
8/6 

EL32 
EL33 
EL38 
EL41 
EL42 
EL81 
E184 
EM34 
EM80 
EM81 
EY51 
EY86 
EZ40 
E Z80 

IA5GT 
IA7GT 
IC2 
IC5GT 
IDS 
106 
IH5GT 
114 

IS/- ILDS 
PEN25 6f- IN5 
PEN46 7/- 1 R 
PEN220A 154 

4,- 155 
PENA4 I5/-' 1T4 
QP21 7/6 3A8GT 
SP41 3/-,3D6 
SP61 3/-13Q4 
SP4/5 I0/6 3Q5GT 
SP4/7 10/6 3S4 
T41 23/3 3V4 
TDD13C7/6 D4I 
TP25 26/6 SR4GY 

5U4G 
5V4 
5Y3G 
SY3GT 
5Z4G 
5Z4M 
6A7 

8/-I6A8G 
1 I /6 6AC7 
12/-I6AG5 

9/6 
I0/- 
I0/6 
IO/- 
10/- 
7/6 
7/- 

U25 
U37 
U45 
U50 
1)76 
U191 
U339 

6AK5 6/6 10F3 26/6 
6AL5 6/6 I2A6 6/6 
6AM5 12/6 12AH8 10/- 
6AM6 6/9 12AT6 10/6 
6AQ5 7/9I2AT7 7/6 
6AT6 8/612AU6 8/- 
6AU6 10/612AU7 8/- 
688G 4/- 12AX7 8/- 
68A6 7/6 12BA6 9/- 
68E6 8/- 128E6 9/- 
6BH6 9/- 12C8 9/- 
6816 9/- 12J5GT 3/- 
68R7 .12/6 12J7GT 10/6 
6BW6 9/- I2K7GT 7/6 
6BW7 8/6 I2K8GT 
6C4 6/- 13/6 
6C5GT 6/6 I2Q7GT 7/6 
6C6 5/- 125G7 7/6 
6D6 5/- 12SH7 6/- 
6CH6 10/6 125)7 6/- 
6F6G 7/6 12SK7 6/- 
6F6M 7/6 12SL7 8/- 
6F1 I4/- 12SN7GT 
6F13 14/- 17/6 
6F15 14/- 12SQ7 8/6 
6H6 2/61457 17/- 
6H6GT 2/6 15D2 7/9 
6J5GT S/- 19AQ5 9/9 
66J6M 6/6 19BG6G23/3 

6J7G 6/6 20P1 26/6 
617M 9/- 25A6G 10/6 
6K7G 4/- 25L6GT 10/- 
6K7M 6/9 25Z4 9/6 
6K8G 7/6 25Z5 8/- 
6K6GT 7/- 25Z6 10/- 
6K7GT S/9 30C1 21/1I 
6K8GT 10/- 30F5 10/6 
6L6G 8/- 30FLI 10/6 
6L6M 9/6 3011 19/11 
6L7G 7/6 30P4 20/7 
6118 11/6 30P12 12/6 
6N7GT 7/6 301,16 9/6 
6Q7G 7/6 30PL I 12/6 
6Q7GT 9/6 35L6GT 10/- 
6SA7GT 8/- 25Y5 9/9 

35W4 8/6 
35Z4GT 8/- 
42 8/- 
35Z3 16/7 
35Z5GT 9/- 
5005 11/6 
50CD6G 

29/10 
50L6GT 8/6 
75 11/6 
77 7/6 
80 8/6 
1428T 3/6 
1858T 33/2 
210DDT 4/6 
210VPT 3/6 
83 10/- 
301 10/6 
302 10/6 
304 10/6 
305 10/6 
306 10/6 
807 6/6 
954 2/- 
955 4/- 

11/6 
5/6 
5/6 
5%6 

9/- 
956 

9/6 5763 
8/6 9002 
2/9 9004 
3/6 9006 

- BY RETURN POST SERVICE 

TRANSISTORS 
Surplus : ea. 
RED SPOT (Audio /Ex- 

perimental Applica- 
tion) ... ... ... 

WHITE SPOT, R.F. up 
to 2.5 Mc /s ... ... 12/6 

Standard : 

MAZDA XA104 R.F. 
up to 6 Mc /s... ... 18/- 

MAZDA XA103 R.F. up 
to 4 Mc /s . IS /- 

MAZDA X8104 Audio 
up to 1 Mc /s... ... 10% 

MULLARD OC 16Power 
3 watt ... 54/- 

MOLLARD 0C44 26/- 
MOLLARD 0C45 R.F. 

up to 6 Mc /s... ... 23/- 
MOLLARD 0070 ... 14/- 
MOLLARD OC71 ... 14/- 
MULLARD 0072 ... 17/- 
EX- GOVERNMENT 
HEADPHONES, ETC. 
High Resistance Headphones, 
type CHR, 13/6 pair, available 
either cream or black. 
Low Resistance Headphones, 
impedance 120 ohms, type 
CLR, 7/6 pair. 
American Throat Micro- 
phones, type T30, 3/- set. 

7/6 

METAL RECTIFIERS 
S.T.C. : 

RMI 5/6 RM2 6/9 
RM3 7/6 RM4 16/- 
RMS 19/6 K3/50 7/6 
K3/60 8/- K8 /100 12/6 
Westinghouse : 

14A86 17/6 14A97 17/6 
I4A100 19/6 LW7 21/- 

14RA- 1 -2 -8 -2 17/6 
I4RA- 1 -2-8 -3 21/- 
18RA-I-I-16-I 6/6 

ACOS MICROPHONES 
Acos Mic 39 -I. Crystal Stick 
Microphone for use as a 
hand, desk or floor stand 
unit for high quality record- 
ing, broadcasting and public 
address work. LIST PRICE 
150.0.0. OUR PRICE 39/6. 
With Stand, 47/6. Postage 
I/6. 

Acos Mic Type 33 -1. Crystal 
hand or cable microphone. 
Flat response 30-7,000 c.p.s. 
Omni -directional. Suitable 
for tape recording, etc. 
Dark brown plastic case. 
Brand new in maker's car- 
tons. List 50/ -. OUR 
PRICE 29/6. Postage 1/6. 

RECTIFIERS FOR 
EATTERY 

CHARGERS 
12 v. I amp. 4/3 
12 v. 2 amp. 7/- 
12 v. 3 amp. 10 /- 
12 v. 4 amp. 12/6 
12 v. 5 amp. 14/6 
12 v. 6 amp. 15/9 

LOUDSPEAKER UNITS * All brand new. * Note Special Prices. * All Permanent Magnet 
3 S2 Impedance. ea. 

5" Units by Plessey, 
Goodmans, Lectrona 17/6 

6J" Units by Plessey ... 18/6 
8" Units by Goodmans 19/6 
10" Units by Elac, 

Plessey .. ... 25/6 
b" x 4" Units by Plessey 19/6 
7" x 4" Units by Good- 

mans ... . 19/6 
7" x 5" Units by Good- 

mans ... .. . 19/6 
8" x 5" Units by Good- 

mans ... .. ... 25/6 
10" x 6" Units by Plessey 25/6 
8" Loudspeaker Unit 3 ohms 
Impedance with a Matching 
Output Transformer suitable 
for 6V6 Brand New, but 
soiled, offered at a Special 
Price 11/6 each, postage 2/ -. 
6¢" Mains Energised Loud- 
speaker with Matching Out- 
put Transformer, Field Coil, 
600 ohms. 17/6 each. 
8" Mains Energised Loud- 
speaker with Matching 0/P 
Transformer, Field Coil, 60052 
2I/- each. 

h-w- 11-ß-1H 
103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

AUTOMATIC 
CHANGER UNITS 
B.S.R. UA8. 4 -speed Mixer 
Automatic changer, manual 
and auto -control, complete 
with latest B.S.R. " ful -fi " 
pick -up. Carriage and pack- 
ing, 3/6. OUR PRICE [6.19.6. 
The new B.S.R. Model UA12, 
4 -speed Mixer Automatic 
record changer, fitted with 
latest type turnover cart- 
ridge. OUR PRICE [8.17.6. 
Carriage 3/6. 
The latest Collaro Conquest, 
4 -speed auto- changer, in 
cream with Studio " O " 
insert. Brand new, fully 
guaranteed, [7.19.6, plus 
packing and post 3/6. 
Collaro, 4 -speed single player 
unit with automatic stop. 
cream, turnover crystal cart- 
ridge, brand new and guaran- 
teed, 66.19.6. 

CATALOGUE 
Our 1960 catalogue is now 
available, please send (/- 
stamps for your copy. Trade 
Catalogue also available. 
Please attach your Business 
Letter Heading. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows: Orders 
value 10/- add 11- ; 20/- add 1/6 ; 

40/- add 2/- ; LS add 3/- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3/ -. 
For full terms of business see 
inside cover of our catalogue. 
Personal shoppers 9 a.m. to 
5 p.m. Mon. to Friday. Saturday 
10 a.m. to 1 p.m. 
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MULTI -RANGE 
TEST SET- SERIES 100 

MEASURING INSTRUMENTS iPULLIN LTD. 
Olectrin Works, Winchester St., Acton, London, W.3. 
Please send illustrated leaflet of the Series 100 Test 
jet with details of new easy payments scheme 

NAME 

ADDRESS 

E959 
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aistsefoollt 
NEW 
AMPLIFIER and 
CONTROL UNIT 
Illustrated is a COMPLETE STEREO 
AMPLIFIER (£29.10.0) consisting of one 
Control Unit and two A6 Amplifiers. 
Each Unit plugs directly into the back of 
another- simple but ingenious. The Control 
Unit with one Amplifier plugged into it 
(fl9.12.6) can be used as a straightforward 
MONAURAL AMPLIFIER allowing 
subsequent conversion for STEREO at 
any time in the future by simply plugging 
in a further A6 Amplifier. 

WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, 
HOLLOWAY, LONDON, N.7. Tel. : North 3213 

ow. 

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 demon- 
stration and professional advice on your installation. Open 
9 -6 weekdays and 9 -5 Saturdays. 

NAME 

ADDRESS 
PAA 

A6 AMPLIFIER £9.17.6 
6 watts Push Pull High Fidelity Output. Fre- 

quency Response 15- 35,000 c.p.s. ± 2 dB. Dis- 
tortion. Less than 0.5%. 14 dit Negativr 
Feedback. Loudspeaker Output 3, 7¡ and 15 
ohms. I3in. x 31in. x Sin, high. 

PCU21 CONTROL UNIT £9.15.0 
Stereo and Monaural Inputs for Pick -up, Radio 

and Tape Playback. Stereo and Monaural 
Outputs for Tape Recording. Separate Wide 
Range Tone Controls. Infinite Balance Control. 

13ip. x 4.',in. x 21in. high. 

10'i,, save up fir test set ? 
-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 4716 secures. Balance payable over 6 or 12 

months. Cash price £12.7.6. 

Extended Terms 
Deposit 47/6 and 6 monthly payments of £t.15.0 

or 
Deposit 47/6 and 12 monthly payments of 17/11 

*21 SELF -CONTAINED RANGES * 
10 -1,000 d.c. volts. 10 -1,000 a.c. volts. 100 Microamps to SOD 

Milliamps d.c. 100 Microamps a.c. 0 to 1 Megohm. 0 to 10,003 

ohms. 

All voltage measurements 
a.c. end d.c. are at 10,000 
ohms per volt. 

GD 23 

X.:. 

POST COUPON FOR FULL DETAILS 
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the " free space " value. Even on a perfectly 
smooth earth this is not so. As Fig. 4 shows, 
there is very good reflection from the surface of 
the earth. Unfortunately, this reflected signal is 
reversed in phase on reflection, so that with low 
aerials as shown in Fig. 4, the direct and reflected 
waves tend to cancel out. Hence it is desirable 
to use aerials as high as practicable, so that as 

T R 

Fig. 4. -The reflected and direct rays within the 
optical range interfere with each other, so that field 
strengths recorded may be very much lower than 
the " free space" values. As the reflected wave is 
phase reversed on reflection, it tends to cancel out 
the direct wave. The vector diagram above the main 
diagram shows that the resultant field is small. 

shown in Fig. 5 an appreciable .difference is 
obtained between the two paths. Hence the 
cancellation of the two signals is less perfect and 
the received signal is stronger. In practice, the 
terrain is not perfectly smooth, and reflections 
occur from the earth and from buildings, giving 
large fluctuations in received signal as the reflec- 
tions add or subtract from the direct signal. This 
is important on V.H.F. television and radio, where 
siting of the receiving aerial is often quite critical. 

REF RES/ 

REF, 

Ó 

T R 

Fig. 5.- Increasing aerial elevation increases the 
phase difference between the direct and the reflected 
rays, thus giving a higher resultant field strength. 
The rector diagram shows that the resultant field 
is now increased compared with the diagram shown 

in Fig. 4. 

Dependence on Frequency 
Note that unlike the extension of horizon by 

atmospheric refraction by the undisturbed 
atmosphere, these reflection effects depend very 
much on the frequency in use. As the wave- 
length is reduced, a smaller change in path length 
is equivalent to a large phase change. Thus blind 
spots tend to become more numerous on the higher 
frequencies. 

There is another factor which is dependent on 
wavelength. and which contributes appreciably in 
extending V.H.F. propagation range beyond the 
optical horizon. This is diffraction. The radio 
shadow cast by an obstacle is not precisely sharp. 
but owing to the wave nature of the radiation. 

T R 

Frg. 6.- Diffraction effects may enable an appreciable 
amount of signal to be received by a receiving display 
deeply screened by a mountain range or similar 

sharp obstacle. 

diffraction into the shadow occurs. Where the 
obstacle is the curvature of the earth, diffraction 
results in an extension of range beyond the optical 
horizon. This phenomenon may be used to obtain 
" obstacle gain " from some natural obstacle such 
as a range of mountains. 1f V.H.F. energy is 
directed towards the edge of a range of mountains 
shadowing the receiving aerial, diffraction may 
enable sufficient energy to reach the receiver for 
good communication to be effected (Fig. 6). The 
extension of range that is given by diffraction 
effects falls off with increasing frequency. so that 
at microwave frequencies it is negligible. 

Super -refraction 
This does not exhaust the mechanisms by means 

of which V.H.F. waves may be propagated to 
distances greatly in excess of the optical horizon. 
One such mechanism is the phenomenon of 
" super -refraction." As we have seen. refraction 
in the normal atmosphere slightly extends the 
optical range of a V.H.F. transmitter. Under 
" super- refraction " conditions so- called " anomal- 
ous propagation " occurs which may give a great 
extension of range. 

Without an elaborate explanation, anomalous 
propagation may be caused by a layer of warm 
moist air overlying colder air at the surface of 
the earth. Dry misty weather with a high 
barometer are suitable meteorological conditions. 
Long range reception of TV signals is one result 
of this condition, and at times there has been 
interference to BBC transmissions from Contin- 
ental TV stations sharing the same channel. 
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Ducting 
The bending effect occurring by super -refraction 

may be regarded as if the V.H.F. waves were 
reflected from the refracting layer. An analogous 
effect which is more important on the higher 
frequencies is " ducting." In this phenomenon. 
the layer of super refracting air acts as a wave - 
guide, and a V.H.F. wave may be " trapped " in 
such a duct and carried round the curvature of 
the earth for a considerable distance before 
escaping again and reaching a distant receiver 
(Fig. 7). As this phenomenon is strictly analogous 
to a waveguide, it is more noticeable at the higher 
frequencies. 

T 
Fig. 7. -A super -refracting duct may convey a trapped 
wave by internal reflection to great distances, thus 
giving anomalous propagation to far beyond the 

optical limit. 

Large, stable. ducts necessary for lower fre- 
quency propagation by ducting are not formed 
as often as the smaller ducts which will readily 
cause long distance propagation of higher fre- 
quency waves. Thus ducting is a fairly rare 
phenomenon for, say, two metres, while at 75cm 
and higher frequencies it is relatively more 
common, and has, for example, caused radar _ 

systems to give phenomenal range performances 
occasionally. 

It should be noted that optical mirages are 
closely allied to these V.H.F. wave occurrences. 
although a layer of heated air to give reflection 
of light waves usually occurs only in tropical 
countries. Similarly " ghost pools " looking like 
water which vanish when one approaches them 
are often noticed on roads on a hot summer 
day. 

Other Phenomena 
Aurora may cause occosional reflection of 

waves up to around 150 megacycles. Large 
meteorites may cause a trail of intense ionisation 
persisting for minutes sufficient to give reflection. 
Generally. however, meteorites are too small to 
give more than a transient reflection. Listening 
to a V H.F. or shortwave station well outside its 
normal range, so that only a weak signal is heard. 
the persistent listener will notice sudden transient 
peaks of strong signal every minute or so. At 
times several of these may run together giving 
burst of readable signal for several seconds and 
very occasionally longer. When an intense meteor 
shower occurs, it may be possible to get a read - 
able signal for appreciable periods. In fact, on 
ten and fifteen metres when the band is " dead," 
it is often possible to hear signals jumping up out 
of the noise due to this effect. 

WIRELESS September/October, 1959 

Scatter Propagation 
A further propagation method also enables lor.g 

distance V.H.F. propagation to be achieved. In 
fact, it is probably this mechanism which enables 
weak but readable amateur V.H.F. signals to be 
sent fairly reliably over distances of a hundred or 
more miles. This is the much publicised 
" scatter " propagation mode. Briefly, neither 
the atmosphere nor the ionosphere are homo- 
genous and cause a slight but perceptible scatter- 
ing of radio waves. By this means energy may 
be scattered back to a distant point (Fig. 8). This 
method is quite reliable. although high powers 
and high gain aerials are generally needed for 
good signals. Even with the power available to 
amateurs, it can be shown that readable signals 
sufficient for amateur contacts may be exchanged 
at distances exceeding a hundred miles. In fact. 
experience has shown that distant transmitters can 
be reliably contacted quite well on a 100 per cent. 
basis, even though signals may be weak over con- 
siderable distances regardless of conditions. This 
does involve good techniques in both transmitting 
and receiving equipment particularly in aerial 
efficiency. Naturally. under super- refracting or 
similar conditions the same path may give tre- 
mendous signals. but regardless of these factors 

Fig. 8.-In scatter propagation a tiny amount of 
energy is scattered back from the upper atmosphere 

and ionosphere. 

some sort of signal may be exchanged. Just how 
far this can be pushed with amateur power limita- 
tions remains to be seen. With commercial equip- 
ment running kilowatts, reliable communication to 
a thousand miles or so is feasible. 

(To be continued) 

BOOK RECEIVED 
MULLARD CIRCUITS FOR AUDIO AMPLI- 

FIERS. Published by Mullard Ltd. 136 pp. 
Price Ss. 6d. 
This addition to the Mullard range of technical 

literature for the home constructor covers twelve 
of their most popular circuits. The designs range 
from the well -known " 5 -10.' through 2- and 3- 
valve pre -amplifiers to two -channel amplifiers for 
stereophony. All necessary information is given 
in a clear and concise style. Not only the circuits 
are included, but also complete details of both 
chassis construction and layout. 

The book also includes in the first four chapters 
useful information dealing with mono and stereo 
amplifying systems. sources of distortion in 
recorded sound, high quality amplifying systems 
and construction and assembly. It is available 
from most radio dealers or from certain_ :f the 
larger booksellers. 
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WONDERFUL OFFER OF A.M. -F.M. CHASSIS AT C3.6.8. (P. & P. 10 / -) 
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 5 .1" high. New manufacture. 
Dial 141' x 4' in gold, red and deep brown. 
Pick -up, Extension Speaker, Ae., E. and Dipole socket,. 
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, ELM, ECC85. 
Speaker & Cabinet to fit, polished, with back. 67/6. 
10" x 6" ELLIPTICAL SPEAKER, 20 / -. Tone Control fitted. 
TERMS :- (Chassis) 14.16.8 down + 10/- carr. and 6 Mouthy 

Payments of 30/ -, or with Cabinet & Speaker 15.9.2 down + 10/- carr. and 7 Monthly Payments of 35/ -. 

" READY TO USE " I.T.A. 
CONVERTER 

I.T.A. high gain converter. ALL 
CHANNELS-ALL AREAS - 
ALL SETS. Direct switching 
(I.T.A. to B.B.C.): internal power 
pack : valves PCF80 and PCC84 ; 

moulded cabinet 8¢" x 4' x 6". 
No alteration to your set ; fitted 
in IO mins. 12 months' guarantee. 
For Philips' sets using Twin Feeder 
Feeder." 

£5.5.0 ° 
Specify " Twin 

,r 9 GUINEAS 
(Reg. Post 2/6 extra) 

including Battery. 
Fully transistorized com- 
pletely built printed cir- 
cuit Radio, M.W. only. 
Originally nearly twice 
the price. Unbreakable 

plastic case, cream, red or blue. 6" x 31" x Ij ". Earlier 
buyers can have goods valuing 22/6 on application 
Quote invoice number. 

SIX TRANSISTOR SUPERHET KIT £8.17.6 
Med. and L.W.; Printed Circuit; Instruction Book. 
Internal aerial. Details as for 9 Gn. set above. All 
items supplied separately. Write for price list. 

BATTERY CHARGER KITS with mains leads, and 
clips. 6 v. and 12 v. in one case. (P. & P. 3/ -.) 
1 amp. 21/ -; 2 amp. 30/- (assembled 5;- ea. extra). 

AERIALS. F.M. Aerials single dipole room mtg., 17/6 ; 

ditto loft mtg., 20/- ; " H " with chimney lashings, 
65/ -. Co -axial low loss cable ad. yard or 20 yds. 12/6, 
all these items carriage paid. 

3 -VALVE AMPLIFIER 
(INCL. RECT.). Capable of 
giving 6 watts. 8' x 5' Speaker 
wired -in. Mains and output 
transformers. Valves ECC81, 
EL84 and Rect. 3 Controls, 
volume, bass and treble. On/Off 
switch. Fully guaranteed. 
Chassis size 64" x 3" x 24'. 

AUTOMATIC RECORD CHANGERS 
COLLARO 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. B.S.R. 
4 -speed Autochanger UA8 
only £6.12.6 (5/- carr.). 

17.110.0 (b /- /. & p.) 

GRAMOPHONE AMPLIFIER with 
5in. SPEAKER. On 
Fabric covered 
Baffle 121' x 5 
Mains and Output 
Transformers. Metal 

Rectifier. ECL82 Valve. Tone and Volume Controls. 
On /Ott switch. Plenty of Volume. Fully Guaranteed. 
Two Knobs supplied. Ready to play. ONLY 57,- 
(post 3/ -). Useful for Stereo. 

EVER READY " PIONEER " RADIO IN MAKER'S 
CARTON. Valves DK96, DF96, .I2AF96, DL96. 

Type I. 2.5'1Ñc,s to 7 Mc,s 
and 6.5 Mc's to 17 Mc /s (41 M. 
to 120 M. and 16 to 49 M.). 
Price 14.10.0. 
Type 2. 25 M. to 75 M. and 
200 M. to 550 M. Price 14.15.0. 
The kit in either case can be 
bought for 20/- less than above 
prices. Write for list of items ; 

any item supplied separately. 
Battery (8103), 18/6 extra. 

ONLY £4.10.0 
OF P. & p.) 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 ma. and 1.4 v. 125 ma., 42/6 (2/6 post). 
200 -250 v. A.C. Size 5/" x 31" x 2". Also for 250 nia. 
1.4 v. and 90 v. 15 ma. at same price. Specify which. 

LOUDSPEAKERS -Rota 10,000 line (2 -3 ohm), 34" 
square, 15/- (1/-1 ; 8" x 5' Celestion elliptical 20/- (I/6) ; 
64" cire. 14/6 (1/6) ; an 2 -3 ohm. (p. & p. in brackets). 

50 SILVERED MICA AND CERAMIC CON- 
DENSERS. 10/ -, post paid. 50 RESISTORS, 5 -. 

Send 6d. (stamps will do) for our illustrated catalogue 
of the above items and others. All New Goods. 
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.) 

67/- (3/- p. & p.). SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS. 
Large selection of complete Radiograms, ready built in cabinets, with 4 -speed Autochanger. Write for details, 
giving approximate size required. Price from £25 for A.M. only, or £30 for A.M. /F.M. 

G L A D S T O N E RADIO-SSA., HIGH STREET, CAMBERLEY, SURREY. Tel. 2633 
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AUTUMN ATTRACTIONS 
BATTERY PLAYER. 6 or 9 volt. 4 speed. 99/8. P. & P. 4,'6. 
VALVE BATTERY AMPLIFIER. 39'8. 1 v. L.T. 60 or 90 volt 
H.T. Suitable for above. P. & P. 3'6. 
3 TRANSISTOR AMPLIFIER. 79'8. Ideal for use with player 
above. 9 volt. P. & P. 36. 
SPEAKERS. 12 6. Round 61' Std.: matching. 2 -5 ohms. P. & P. 
2'6. 
ELLIPTI('AI. SPEA KEKS. 196. 2 sizes. 7' x 4' or 8' x 5'. 
P. & P. 2/6. 

8' P.M. SPEAKERS. 5,9. Limited quantity. Tested and Guar- 
anteed. Had a slight cone repair. Not affecting the quality. 
P. & P. 2'9. On 2. 3/6. 

iSXì((AXOX3XìIC 3XX(ì0< ?X)XXON àl0:0 :0: # XìS 

FOR THE RADIO ENTHUSIAST 

FO('1)5 MAGNETS. 9'9. Brand new 38 mm. 
Incorporating picture shift control. P. at P. 13. 
ELA(' FOCUS MAGNET. 12'9. New. 35'39 
mm. P. & P. 13. 
17 "I'.' . %IASHS. 79. White plastic. P. & P. 

\1\I. I'ONDENSF:RS. 28. New. 2 -gang. 
P. & P. 1'3. 

I \st I. t'l'ING TAPE. 1'8. Good quality. 
,:r x wide. in sealed metal tin. Post Di. 
'l'.t'. AERIALS. 7'9. Fitted with 9' co -ax. 
cable. For door. rod or loft. P. & P. 1 3. 
T.\'. AERIALS. 151. Indoor type. Folded 
dipole with 12' co -ax. fitted. P. & P. 1'3. 
('AR AERIAL.. 8'9. Cadmium plated. Whip antenna 50' long. Collapsing to 11'. One hole 
I Icing. Post 1 -. (Not telescopic.) 

MAINS POWER TRANSFORMER... .. . 12/0 
350 -0550 v. at 250 m.a.6.3 v.. at 4 amp.. 6.3 v. at 4 amp.. 4 v. at 3 amp. 
22 v. at .3 amp., 4 v. centre tapped at 1.5 amp. Primary 200 -20 't. 
50 cycles. P. & P. 3/9. Drop through type.... 
MAINS POWER TRANSFORMER ... .. 12/6 
350-0-350 v. at 250 ma. 6.3 v. at 5 amp., 4 V. at 4 amp., 4V, at .7 amp.. 
4 v. centre tapped at 1 amp. Primary 200 -250 v. 50 cycles. Drop 
through type. P. & P. 3/9. 
MAINS TRANSFORMER ............... 5 9 
300-0-300 v. 80 ma. 4 v. at'5 amp.. 4 v. at 2 amp. Drop through type. Half shrouded. Prim. 200'250. P. & P. 3'9. 
MAINS TRANSFORMER ... ... ... ... ... 5'9 
350-0 -350 v. 80 MA. 4 v. at 5 amp., 4 v. at 5 amp. Prim. 200;250 v Post 3/9. 
HEATER TRANSFORMER ... ... ... ... ... 119 
4 v. to 6 v. at 3 amp. Ideal auto trans. P. & 
O.P. TRANSFORMER ... ... ... 1!3 Std.: size 2-5 ohms. P. & P. 1' -. 20 for £1. Post 3'6. 
VOLUME CONTROLS . Dozen 2'6' Mixed parcel of Volume and Tone controls from working chassis. 
P. & P. 2 -. 

S /VISION STRIP. 2,9. 
S /het. Takes 6 -EF91, 6D2 
and 6F14. Post 2'6. Less 
valves. Plessey. S V. 49. 
P. & P. 2/6. 
TIME BASE. 2'9. Including 
line trans. scanning coils 
and focus unit. P. & P. 3'6. 
T.V. SLIDER CONTROLS. 
5' -. 5 on a panel. Complete 
with knobs. P. & P. 1' -. 

SPECIAL OFFER 
EXTENSION SPEAKER, 
19/9. Fitted in attractive 
cabinet with flex and switch. 
Make an ideal present, or keep the lady of the house 
hapnv. In... Farr.. 11, 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

An en';rely new course of 
study based upon up -to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking 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 snore details, .1111 in the 
coupon below. Your studies cost 
litde, the book you need is in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept.HI04TV Sheffield), 
Please send me details of the new 

TELEVISION SERVICING COURSE 

L... .__...... -_.... _....._._..... .. ._ ....._ ........... .. ...... AGE ..................._.- J 

CO -AX. ('ABLE. 6d. yd. Good quality. Cut to 
any length. Post on 20 yds. l'8. 45 "- per 100 
yds. Post 3/6. 
('OIL PACK SETS. 3/9. Including pair 965 
I.Fs. 2 -gang tond.. 3 w band. P. & P. 2 3. 

PRESS Bl "l'roN COIL PACK. 101. 3 w hand. 
F.M. and gram. Post 111. 

STURDY ('ASI:S (Ides' 
Record ('ase) 12/8. Covered 
in burgundy and grey wash- 
able rexine. Size 8in. 
7lin. x 31in. deep. Strong 
clasp, hinges and carry 
handle. Ideal for Portaba 
Radio Chassis or Translsto 

Set. Can be adapted as a Record Carrying 
Case to hold eighteen lin. long -playing records 
Post and packing 2'6. 

219, ILFORD LANE, ILFORD, ESSEX 
Stamp for Catalogue, FREE. 

A NEW BARGAIN OFFER 01,' GENUINE. GUAR ANTI: ED 
Olt ITISII 'l'it ANSIS'l'ORS ,. Wllli'E SPOT 

/ham 6 RED SPIT \// 
COMPLETE WITH ONE. TWO AND THREE TRAN,IS- 
TOR CIRCUITS. DONT DELAY -THESE PRICES CAN'T 
LAST . . 
GREEN /YELLOW, 7.6 RED /YELLOW, 15' -. ED(SWAN. -Set of 7 Transistors, one XA102, two X:1161. 
one X11102. one XB103, two XC101. Limited quantti.. 
80'- SET. XB104, 10' -: XA104, 18/ -: XA103, 15/ -. Ml'LLARD. -AIL at the NEW PRICES. 0('18. `4'- 0('44.'- - 0C'45. ?3 - : 0('70. 14'- : 0071. 14'- : 0('72. r: - ete., ete. Full range available'. 
Translator Holders. 1/3. ARDENTE sub- miniature, 1,9. 

CRYSTAL DIODES STILL ONLY 1'- EACH, 
FERRITE ROD.-Again available. Superior quality. l in. (Barn. bin. long. 2/9 : Sin. long. 21. COILS.- Repanco DRR /2, 4/- : DRX 1. 2 6 : Teletron HAX, 
All complete with circuits. 
TUNING CONDENSERS.-500 pf (.0005 mfd.). Variable, solid 
dielectric, 4/- each ; 300 pf (.0003 mfd.), 3/9 each. 
TRANSISTOR CIRCUITS. -The NEW MINI THREE three - transistor set. Will fit in your pocket, no aerial needed, 1/3. Mini -7 Mark II, 1/8 : Major -7 (7in. x 41n. speaker), 1/6 Three Dee (three transistor). liti.: REP-car radio, 2 watt output. 
2.'- : MAXI "Q" (6 transistor), 8d. 
BEGINNER'S 1 -VALVE BATTERY SET. lid. 
RESISTORS.-All values, 10 %. 1 watt, each 8d. 
CONDENSERS. -Miniature, .001 mfd., 002 mfd.,100 v., 8d. ; 
.01/100 v., 10d. ; .1 mfd./100 v., 1/2 : .005 mfd. /350 v., lid.: T.C.C. 
.005 mid., 1/2 : Ceramic disc. 1,000 pf., 3.000 pf., 10 k (.01), 9d. Standard size : .01/1,000 v.. 8d. ; .1'350 v., 9d. ; 3/500 v., 10d. ; 
51350 v., 1/11. 

ELECTROLYTIC (Can Type).-32-32/450x. 6/6 ;'5050/400 v., 7/- 
00- 200/275 v., 8/9 1 

60- 2601275 v., 819 ; 64- 120/350 v 9/6 : 60- 100/275 v.. 
'7/- : 24- 24/350 v., 4/8. Triple section : 100 -100 -200/275 v., 18/- ; 
60.5050/350 v.. 9/10. Wire ended : 16 mfd.'450 v., 2/4 : 16- 16/450 v., 
4/- : 8 -8/450 v.. 2/9 : 8- 16'450 v.. 21 ; 50 mfd.50 v., 1/8 : .25 mfd. 
25 v., 1/9. 

Miniature : 25 mfd. 25 v., 2 6: 50 mfd. 12 v., 213. Sub- minia- 
ture : 25 mfd., 8 mfd., 16 mid.. 5 mfd., 4 mfd., 2 mfd., 3/6 : 100 
mfd., 2/9 ; .1 mfd. T.C.C.. 

TERMS :Cash with Order. or 
C.O.D. (Orders over £2 only). 
ALL OUR PRICES ARE 

POST PAID. 
OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

44 Oakfield Road, 
Stockport, Cheshire. 

YOU ('AN SAVE 1.'- in every 
£1. Send l'8 for our 56 -page 
Catalogue and receive your 
order number for the Amazing 
Credit Coupon Scheme. Free 
Lists. Bargain Offers, Latest 
News, etc., etc. ORDER NOW. 
Don't Delay. 
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AMATEUR RADIO FOR BEGINNERS -2 
IJF the interested reader has taken the steps out- , lined in the previous article he should by 

now be settling down to serious study of 
radio theory. Most of the textbooks recom- 
mended by the City and Guilds can be obtained 
on loan from the reader's local public library, or 
can be purchased. The latter course is more con- 
venient, but also more expensive. 

Textbooks 
The writer used one textbook only whilst study- 

ing theory. Most books on the subject assume 
a certain standard of knowledge on the part of 
the reader, and an unfortunate choice of textbook 
by the student often results in early discourage- 
ment. 

The reader who has taken this magazine for 
some two or three years will have by him an 
invaluable series of articles. suitable for begin- 
ners, dealing with radio fundamentals. They 
Contain illustrations of simple, practical experi- 
ments which will do much to assist students, in a 
Manner which the written word will never usurp. 

The rig of Mr. N. E. A. Rush (G3HBZ). 

This series of articles was subsequently published 
in book form under the title " A Beginner's Guide 
to Radio." and is available from the Book 
Department. George Newnes Ltd., Tower Flouse, 
Southampton Street. London, W.C.2. It costs 
7s. 6d.. or 8s. 3d. post free. 

With suitable books in his possession, the 
beginner should ensure that he has access to 
all the theory necessary to get him through the 
R.A.E. A close study of the past R.A.E. exam 
papers will reveal that the questions are basically 
the same year after year: they are re- phrased, of 
course, and the figures altered where necessary, 
but inevitably they are similar questions for 
the simple reason that the syllabus is the same. 

By J. D. Pearson, G3KOC 

Short -wave Listening 
There are many home radio constructors who, 

having built their first one- or two -valve receiver. 
have stumbled accidentally into amateur radio 
whilst tuning the "short '' wave- bands. Others 
have built or bought receivers for the sole purpose 
of listening in to amateur transmissions. their 
initial interest having been aroused by a chance 
meeting with a radio enthusiast. or perhaps by a 
casual glance through a magazine such as this. 

If the listener's interest and enthusiasm is not 
damped entirely after prolonged endeavours to 
understand the apparent gibberish spoken on the 
amateur bands. then he may consider. himself to 
be what is known in the amateur radio IN as 
a short wave listener. or SWL. A period as an 
SWL is the finest possible training for anyone 
intending to take out a licence, although there are 
many very experienced SWL's who have no 
intention of becoming licenced. 

Amateur Bands 
There are many was in which the beginner 

can make his listening periods more interesting. 
gaining proficiency in the art at the same time. 
Obviously the first requisite. assuming that one 
already has a receiver. is a complete list of the 
frequency bands on which amateur transmission 
can be heard. These are given on Page 494. 

fhe beginner may, be confused by the fre- 
quency /wavelength relationship. As it is essential 
that he be able to express himself in terms of 
either, both for the R.A.E. and the correct opera - 
tion of a short-wave receiver. the subject is dealt 
with here in as simple a manner as possible. 

Wavelength and Frequency 
Radio waves travel at the same speed as light 

waves, which is approximately 186.000 miles. or 
300 million metres. per second. The velocity 
varies with the medium through which a wave 
passes, but the above approximation holds good 
for our purposes. The relation between wave- 
length and frequency is expressed in the formula 

Wavelength= Velocity 
or by substitution of Frequency 

W=300/f. f is the frequency in megacycles per 
second. Should the wavelength of a particular 
frequency in kilocycles be required the formula 
can be written 

300,000 
NV= 

flin kc /s). 
A kilocycle is one thousand cycles. 

A simple example should suffice to illustrate 
the formula, e.g., "Express as wavelength a fre- 

quency of 30Mc /s." As W = 
fl 

300 300 
then 

Mc /s) 30 
30144c /s corresponds to a wavelength of 10 metres. 
A point worth noting here is that in formulae 
of the type just given wavelength is often denoted 
by the Greek letter Lambda thus: 
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Most communication receivers of the type used 
by amateurs are calibrated in terms of frequency. 

Peculiarities of the Bands 
Each of the amateur bands is at its best at a 

certain time of the day or night, or at a certain 
time of the year. For instance, on 28Mc /s, or 
IO metres -whichever way one cares to refer to 
it --the variation in conditions takes place gradu- 
ally over a number of years. But on 1.8Mc /s or 
160 metres. the variation occurs daily. During 
daylight hours this band is used largely for short 
distance phone contacts up to 30 miles or so. but 
after dark communication with Europe is possible. 
and with the U.S.A. given 
really excellent conditions and 
an extremely efficient aerial. 
However, " working " into 
America is accomplished with 
much less effort on the higher 
frequency bands! 

The intelligent SWL will 
learn from experience at what 
particular time of the day and 
or which particular band he is 
most likely to hear from a 

given country. An apparently 
" dead " band is not necessarily 
due to poor conditions but 
may be simply an indication of 
lack of activity. This is the case with "160 
almost every weekday between the hours of 
8.0 a.m. and 5.0 p.m. 
Identification of Stations 

Most S.W.L.'s like to know the geographical 
location of the stations they hear. Each country 
has its own internationally assigned call letter or 
letters. These are usually followed by a figure 
which in turn is followed by one. two, or three 
letters. There are various books published in 
this country and in the U.S.A. to assist in the 
identification of call signs. 

Another aid to the keen SWL is a " DX Zone 
Map," and to the licenced amateur who likes to 
work all the continents, it is almost essential. 
This type of map is based on a " Great Circle " 
proiection of the globe and enables one to deter- 
mine the precise compass bearing of any particu- 
lar station heard, providing its location is known. 
Conversely, it assists the licenced operator to 
align his aerial on the correct compass bearing 
of the country he wishes to contact. Maps pub- 
lished in this country usually have London as the 

THE AMATEUR BANDS 
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focal point; the error involved for places any- 
where else in the British Isles can be disregarded. 

The " Q" Code 
This consists of three -letter code blocks. each 

three -letter group beginning with the letter "Q." 
It was originally evolved for use by commercial 
telegraphy operators in order to expedite traffic. 
handling. which purpose it still serves admirably. 
Each individual three- letter group can be used 
as a statement or as a query. depending on 
whether the group is followed by the mark of 
interrogation. 

An illustration of the usefulness of the " Q " 

COMMON " Q " CODE GROUPS 

QRA- Location 
QRG- Frequency 
QRJ -Weak sigs 
QRK -Good sigs 
QRL -Busy 
QRM -Radio 

interference 
QRN- Atmos- 

pheric interference 

QRO -High power 
QRP -Low power 
QRQ -Send fast 
QRS -Send slow 
QRT -Close down 
QRU- Nothing 

further 
QRX -Wait 
QSB- Fading 

QSL- Verification 
QSO- Communication 
QSP -Pass on (message) 
QSV- Series of V's 
QSX- Listen for 
QSY- Change frequency 
QSZ- Double sending 
QTH -Town (or city) 
QTR -Exact time 

Table 1/.- Amateur " Q" Code groups in some cases individual 
meanings will be slightly different from commercial meanings. 

Code may be gained from the following example. 
The letters QRZ signify " You are being called 
by. . . 

' 
When followed by an interrogation 

mark the meaning is " Who is calling me ?" To 
the telegraphy operator. the first instance entails 
sending ll individual morse characters instead 
of the 54 required to send the statement in full! 

Frequencies Known as 
in Mc /s 

or as 

1.8 -2.0 ... Top Band "160" 
3.5 -3.8 ... Eighty " 80" 
7.0 -7.15 ... Seven 

14.0 -14.35 ... Fourteen " 14 " 
2I.0 -21.45 ... Twenty -one " 21 " 
28.0 -30.0 ... Twenty -eight " 28 " 

144.0 -146.0 ... Two " 2 metres " 

Table 1. -The most -used amateur bands. (There are five 
more between 420 and I0,000Mc /s, operation on which 

entails specialised equipment and techniques.' 

Verbal Shorthand 
There are a great many " Q " Code groups. 

but radio amateurs use perhaps only a dozen or 
so. Most of these are used when working phone 
also. which is a partial explanation of the begin- 
ner's mystification when tuning the amateur bands 
for the first time! Many licenced operators them- 
selves have been among the severest critics of this 
practice, although the writer advocates its use. 

Band conditions being what they are to -day, the 
longer one takes about saying something the 
greater the risk of most of it going unheard by 
the other station, owing to interference. 

A list of " Q " Code groups in current use by 
amateurs is given in Table II. 

The "QSL" Card 
The practice of exchanging printed confirmation 

of a QSO (contact) is as old as amateur radio 
itself. Apart from the data relating to the actual 
QSO (time. date, frequency. etc.), most QSL 
cards contain details regarding equipment in use 
and. of course, the sender's call sign and QTH 
(address). In the article. we shall discuss the 
preparation of useful SWL reports and how to 
write for QSL cards. 

I We have received two letters arising out of state- 
ments made in the previous article, and these are 1 

printed in full on page 465 for readers' information. 

(To be continued) 
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s s s and NOW Size only din: x Sain. x 

MAINS 
UNIT KIT 
Available 
shortly 

Only 45/ -. 

THE TOURIST PORTABLE 
4 valve, 2 waveband (Med. and LW.) Lightweight Battery Radio. 

Wt. 3) lbs., incl. 8.114 Battery, 11- extra 
Complete Receiver Component Kit ... ... 57/6 P. & P. 1/6 
Set 4 miniature valves (96 series) ... ... 35 /- P. & P. 9d. 
Sin. Speaker & 0/Put Trans. ... ... ... 21/- P. & P. 1/6 
Cabinet, Dial & Knobs, etc. .. 22/6 P. & P. 2/- 

Parts List and Instruction Booklet, 1/6. (Free with Kit.) 
Latest circuitry, delayed AVC & A.F. Neg, feedback. 

Sensitive Ferrite Rod Internal Aerial. Contemporary style l'weight 
Cabinet. Operates from 8.114 Battery, 69 v. i I) v. (8/- extra) Complete Kit 

Terrific performance - Remarkable size - Staggering value past free £6.ÍU.6 
t 1111111111111111111111N1111111111111111111111NII IIIIIIIIIIII I I I I I111UIIIe111111111111111111111111111111111111111111111111111111111111111111111111111111 

C.R.T. Heater 
Isolation Transformers 

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

All isolation Transformers now supplied 
alternative no boost plus 2)°,6, and plus : 
lmost tape, st no extra charge. 

5V. 2A type 12/6 (P. & P. I 

6.3V. .fiA 12(6 .. 
10.5V. .3A 12/6 
13V. .3A 12/6 

Other voltages oiniiab7 rw arts rosi 
Small aise lad tag terminated for easy fitting. 

RE- GUNNED TV TUBES 
New Reduced Budget Prices 

New Heater, Cathode and Gun Assembly 
fitted to all tubes. Reconditioned virtually 
as new. Now 12 months' guarantee to 
highest standards -as used by our own 
Service Dept. 

12in. [6. 14in. !7. 17in. E8.10.0. 
Most Mullani & Mazda types ex- stock. Carr. & 

a. 10 / -. 
10/_ Part Exchange allowance on your old tube. 

COAX 80 OHM CABLE 
Stand hin. diem. 

Lw Loss Semi -air Spared A1: II AXIAL 
polythene ins. SPECIAL REDUCED PRICES 
30 pls., 12/6. 40 yds., 22/6. 60 yds., 82,6. 
P. & P. 1/6. P. & P. 2 /-. P. & P. 3/ -. 

All other lengths 8d. per vd. 
Coax Plugs, 1 / -. Sockets, 11 , Coupler., 118. 
Cable End Sockets. 1B. Outlet Boses, 44. 

VOLUME CONTROLS 
10,1100 ohms --2 Megohme. .bll long spindles. 
Margarine Midget type. li in. diameter. Otter. 
I year. Log. or 1.it,. It;,t in. l.e.+ se.. 

Neg., 1 Mee.. - 

CONDENSERS. - Silver Mica. All pref. values, 
pl. to 1,000 pf., 64. each. Ditto ceramics 9d. each. 

Tnbulars 450 v. T.C.C., etc., .001 mld. -.01 and .1-850 
., 9d. each. .02 -1100 v., 1/- each. .25 Bunk. 113. 

.5 T.C.C., 19. .001 6kv., 5 /6..00120kv., 9/6. 
RESISTORS- -FULL RANCE 10 ohms -10 
tegohtns 2(I'!, d w.. 8d. ; 1 w-., 5d.: 1 w., 64. : 

.. 9d. 10% Hi- Stab., 1 w., 5d. ; i w., 7d. 
3ó 

o 

l w. 9d. 
l HI -STAB, } w., 16 (10 -1(10 china, 2,' -). 
PRE -SET W W POTS. T V Type. 

ohms -SOX ohms, SI -. 
50K -2 Meg. (Carbon Track). 8/ - 
SPEA'SR8 FRET. -EatuwMd Bronze anodised 
metal R o Sin., 2/3 ; 12 x Sin., 3/- ; /t a Lan., 4/6 

-, 
; 

12 s iLin., 6/- 24 x 12io., 9 / etc. 
TVOAN FRET (Contemporary pattern) 12 x 12in., 

i 12 x lain., 81- ; L x :S4m., 4/ -, etc. 
SPEAKERS P.M. 3 ohm 21ln- Flac. 16 /8.. 31in. 
Goodmosa, 18/6. Sin. R. & A., 17/8. bin. Celeation, 
1918. 7 x 4in. Goodmana, 18/8. Sin. Role. 26/ -. Sin. 
Special Cone G'mane, 21 /8. Min. R. & A., 
(Sin. Ylesaey. 80; -. 

I BAND 3T V CONVERTER- lBO3Más -2o5Meta 
Suitable for London, Midland, North. Scottish, 
Welsh and I.o.W. ITA Transmissions. 
Mk. 2 Model. as illustrated. Latest o':.- 
unl I /Eau valve', giving improved - 

standard circuits. Built -in Power eupl,1 r I aaw,- 
only filin. x Sin. III. 4m. Simple o', : .IT- made 

external-plug -in rrnmeel ions. wired, aligned and tested ready ter 
nse. State Chanel ramp iced. Guar. Bargain Offer l r. snlro 
arc full retmtd, surly 28.19.6. Parr. a Pa,-k.. 29i. 11.4-.1.111,11.41,.1 
Addition -Band 1-Brivet o itch and BBC -n it ale,,, 

fitted and wired internal with converter. 8:- extra. 

NEW VALVES JEW REDUCED 
I 

TRANSISTOR' ONE -WATT' AMPLIFIER 
BOXED PRIM 6 v. Battery Operated 
7ß5,1T4 7/61/F96 91- EPBn 94 FCFR2 10/6 
185 7/6 151196 9 - EF86 1841P('LR3 12/6 
384, 31'4 81- DL915 9,- I3P01 I4 PL81 181 
5F,4 6/6 351.6 9'6 EL41 10/6 PL82 76 
6117 5'6 EABC86 91 EL/34 9I6 1,88 111 
6103 84 EBC41 9/6 EM85 20/6 PYRO 76 
60/7 8/0 ECO83 91 EY51. 10/6 PYel 9'6 
68197 8/6 El1284 10/6 EYR6 1016 PYR2 7 6 
6V6 78 ECFBtI 1116 EZ80 74 PYR3 101 
6X4 7/6 ECF82 '114 E'L81 7161125 126 
7C3 9/- EC HRl 104 MU14 0411191 12.4 
7Y4 64 ECLRO 19/0 PI 9.914 10/611Cp4.' 104 
DAFO6 9,- ECL82 71/6 P(TSU 1041-F91 10 - 

Send for List. 
SPECIAL PRICE PER SET 
1R5, 1T4. 155, 3s4, or 3V4 ... 
D1196, IIF96, 11AF46.D1,96 
6115, 61(7, (ìQ7, 61'6, 324 or 6X5 ... 

27,6 
85!- 
8b1_ 

MULLARD "3.3" AMPLIFIER 
Quality built to ilu(lard'.c specifer/tita,, with 
special sectionalised 0/P Trans. 
Cotoplete kit with front panel only 86.29.6, 
p. & p. 316. 

JASON FM TUNER UNITS 
(87 -105 Mc /s) 

Denigser- approved kite of parts for these 0ua1i1y 
and highly popular tuners available as follows. 
STANDARD MODEL FMT1) ---se Pm-viola/1Y ex- 
tensively advert leed. 

COMPLETE KIT. 5 gus., poet. free. 
Set. of 4 epee. valves, 30,1 -, poet free. 

LATEST MODEL (FMTS)- attsaatively presented 
shell muting wilt in euclnled Metal Cabinet with 
Built -in Power Supply. 

COMPLETE KlT. £7, p. & p. 
Set of ii spec. valves, 391. 

NEW JASON COMPREHENSIVE F.M. HANDBOOK 
2'8 post free. 

48 hr. Alignment Service, 7;6, p. & p. S. 

PERU° POCKET TRANSISTOR " 6 " 
ITIo extensively advertised( 

Med. & L.W. TRANSISTOR PORTABLE. 
Modern sensitive s,rperhet 'treuil -6 Trarts- 
aistnrs and 1 Xtal Diode. Lightweight and 
compact, Indy 31in. o :Il1u x 1 1in. Weight 
14 UM. Complete kit incl. cabinet and 21in. 
speaker, 59.19.6. P. & P. 2/6. 

Latest Push -Pull, 4 Tr u -istor rinn;t gisilot roll 
1 watt Output into stands-Pi 3 tittle speaker. 
(Bed eensitivity and improved Inst. ,«.tans. 
Neg. feedback. Via. Tone and Velunn combat.. 
tlhaaeie Rise 6101. es afin x I lin. ('nr,eut , Il1- 
sulnption 10 a,A quieosest -3311 rob al I watt 
2 natohed C.iX' I1ET13 Transistor s 48. pr. 

GEC 41E1'S Teaueiet.ore 21, i.,. 
Driver Trans. 8! 
Outrun Trans. Ito :i ohms, 1041 
Co..plte If it el' l'arts ins. ,- :rw it, dr., !e. s /..,rt,,. 

ONLY 99/6 P. & P. s , 

('Lunt aid i,strerr /tao aeabl l'0 p01ä.; , 

STAAR 43 r.p.m. SINGLE RECORD PLAYER 
ti v. Battery Operated. Lt. weight Alai Pick -,6, 
with Twin sapphire Styli lone ,pare). Osto, M..p. 
Mounting 71111. x tint. Attractive e'outisa,w,nl 
styling, ideal companion I -nit to afar, TP,,,siMs.r 
Amplifier. 
RFAUMMIlNIIt /i' IlAROAIN 

ONLY 92/I P. & F 
Suitable 4'xbinet Sl in, x :din. x 31 in. to toms- ale./ 
,nits and 7ie,. s 4in. Speaker. Available sberllr 

ELECTEOLYTICS ALL TYPES NEW STOCK 
Tubular Wire Ends : 32/350 v. B.M.C. 5 8 

Can Types, Min 
25 ' I_ r 19 S'ñlt) V. Dnh. 8 
:Al .. 4 . 2- S'.. -10450 V. Nnnts 5 8 
RI4:a1 r 'l'.n .1 !. 1 2 8 as 3311 v. B.E I'. 4 6 
Il /eí'4.35 v. T A 5 :e'1-?- 32/275 N. 14613Is 4 
181456 v. 00.11.1'. 8'6 1inn.i.11a1 /350v.B. l/.i '.11 6 
16 111/456 v. T.('.1'. 5 '6 66- 250/275..111/.5'.12 e 
82/30I v. B.t/.I'. 4 - JIM -h3101 /275,. 
50 i 59,350 v.11.E!'. 6-6 B.E.C. 12 6 

MAINS TRANSFORMER WINDING CAPACITY 
AVAILABLE FOR PROTOTYPES & SMALL 

- 

7 VALVE AM /FM 
RADIOGRAM CHASSIS 

DA ini.4.0' 'IEEE R. 
.Ii).'('Fa('Tl'JRER'S net. /iI'L4 s 

Latest type ElY'S5 aeries of vsivea with 8 woti 
EL,l4 Output. Med., Long and V.B.F. Waveband- 
with Switched Gram Position. Magic Eye 'l',mina. 
Illuminated Blass dial ll lin. o loin. I rontmis. 
Chassis size Cilio. x 61 in. x 71in. ht. At', 2116 /356 v. 
Aliened cad Loved ready for use. 218.104. 
Coo,peeheuai ye instruction booklet 3.4 (free w ith kit ,. 

Listed above ax sooty a few items teen our vert large Carr. and lus., 3/ -. ('empkte with 4 knot, 00aó, ;a 
stork. Send :i.l. stamp today for l'om,dete Bargain List. 1 or Ivory 1a ,babe, 

fuma r C.W.O. sr C.O.D. Kindly make Atom., P.Oe, ale., payable is T.R.B. Pwt/Pae&fay up 1.455 74, lib. 111, 8Y. 1/6, ID. 9/-,1078. RV. 
Hours : 9 a.m. -6 p.m. 1 p.m. Wed. Open oll doy Saturday. 

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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COMMUNICATIONS RECEIVER R1155 
The famous Bomber Command receiver known the world over to 
be supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Mc s. 
7.5 to 3 Mc /s, 1,500 to 600 kc /s, 500 to 200 kc /s, and 200 to 75 kc's, 
and is easily and simply adapted for normal mains use. Ful I 

details being supplied. All sets thoroughly tested and in perfer t 

working order before dispatch, and on demonstration to caller_ 
Fitted latest type super slow -motion tuning assembly. Have 
had some use but in excellent condition. ONLY £7119/8. 
A.C. MAINS POWER PACK OUTPUT STAGE. in black 
crackle case to match, enabling it to be operated immediately. 
by lust plugging in, without any modification. With built -in 
61M. 

EDUCT 10lspeaker. - RCHASING RECEIVER AN POWER PACK 
TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. Add carriage 10'6 for Receiver. 5. - for 
Power Unit. 

AMPLIFIER N24 
Manufactured for the Admiralty in 1952 by Burndept, this 
utilises 4 valves, 1 each 5Z4G - 6V6G - 6J6G - 6J5G, 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 800 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 19ín. 
Rack Mounting, having grey front panel size 19ín. x 7ín. with 
Chromium Handles. All connections to rear panel, front having 

f " On /O Switch, Gain Control. Indicator Light, Fuses and 
Valve Inspection Panel. BRAND NEW IN MAKER'S PACKING. 
ONLY £4/9/8 (carriage 10/6). 
RCA AR88 RECEIVERS. Reconditioned and in perfect 
working order. " LF " Model, covers 75 -140 kcls and 1.2-30 Mc's. 
ONLY £50. D " Model, covers 500 kc; s-31 Mes. ONLY £55 
(carriage, etc., 25/ -). 
AIRBORNE TRANSMITTER- RECEIVERS TYPE 1986. 
10 Channel Mobile Units, complete (less external attachments) 
in metal case, with all 21 latest type midget valves and 24 volt 
Rotary Power Unit. Crystal controlled. IF Bandwidth 23 kc /s. 
Size 1511n. x 71in. x Blin., weight 26 lbs. Used but in first -class 
condition. ONLY 26.19.6 (carriage, etc., 10 /6). 
MONITOR TYPE 8L for conversion to an Oscilloscope. Em- 
ploys 311n. C.R.T. type VCR138A, and built -in A.C. Mains Power 
Unit for 115/230 volts. Modern design. Full modification data 
supplied. Condition as new. ONLY £7.19.8 (carriage, etc.. 15' -). 

TCS TRANSMITTERS. These magnificent American units 
cover 1.5 -12.0 Me /s in 3 switched bands. Complete with 7 valves; 
3 of 12A8 Ose.; 1825 Buffer; 2 of 1625PA ; 1825 VFO. Provision 
for Crystal Control, C.W. or R.T. Has Plate and Aerial Current 
meters. New condition internally, but externally store soiled. 
27/19/8 (carriage, etc.. 15/ -). 
HRO MAINS POWER UNITS. Input 115.'230 volts A.C.ID.C. 
Output (fully smoothed) 230 volts 75 mA., and 6.2 volts 3.5 amps. 
Complete in black crackle case. ONLY 60 / -. 
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 
smoothing. For normal rack mounting (or bench use) having 
grey f re 

front panel size 19in. x lin. BRAND NEW. ONLY 59/6 

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. 

flte filtered and smoothed. KCompl te. 
approx. 

ND NEW. OÑ Y 1218. 
R1155 SUPER SLOIV- MOTION TUNING ASSEMBLY. As 
used on all late model 1155s. Easily fitted to " A " sets, etc. 
BRAND NEW. ONLY 12/8. 
EDT TRANSFORMERS. 5.5 kV. (Rent.) with 2 v. 1 a., 79/6. 
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 VCR97 tube, etc.), 42/8 (postage 2'- per 
trans.). 
POCKET VOLTMETERS. Read 0 -15 volts and 0-300 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 1816. 
CRYSTALS. British Standards 2 -pin 500 kc /s, 15: -. Miniature 
230 kc /s, 10/ -. 
MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexion. 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. 1.030 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.C.1. 
(Phone TERminus 7937) 

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

September/October, 1959 

Build your own 

TAPE RECORDER 
"ASPDEN" 

Tape Deck and Amplifier Kits 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroxcube heads and full instructions. 

Model 582 for Sin. spools, kit £8.5.0. 
Model 782 for lin. 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." 
NEW:-' STANLEY' Tape Position Indicator, large clock 
type, easy to fit, £2.5.0. 

Send STAMP for full particulars to :- 
W. S. ASPDEN 

Stanley 
BlaWorks, ckpool, La 

C eavednes. on Road. 

TRANSISTORS & MINIATURE 
COMPONENTS 

Full Range by REPANCO in Stock 

I TRANSISTORS by MULLARD, Mazda and Newmarket 
: also White Spot, 10¡ -, Red Spot, 7/ -. 

We have the most extensive range of miniature Components 

'1 

for the Transistor Experimenter in the Midlands. 

1 VOLTMETERS. Dual range 0 -5 v. and 0-100 v. M.C. 
11,000 o.p.v. Ranges easily extended. With test prods and 

leads. Complete in solid leather carrying case, 6 }in. x Sin. x 
2 .1in. A GIFT at 25/ -, post free. 

HEADPHONES H.R. TYPE, 4,000 ohms, very sensitive. 
Only 12/6 pair. P. & P. 1/6. C.L.R. (low res.), 8/6. P. & P. 1/6. 

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s 
in 3 Switched Bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. Only 17/6, post free. 
SHADED POLE MOTORS for Tape Recorders or Gram. 
Units. 3 hole fixing. Twin Coil closed field type, 220/240 
volts, 50 c /s, I2 /- each or 23/6 for two. 

MINIATURE ROTARY CONVERTERS 
12 v. D.C. Miniature Rotary Converters. Size only 44in. 

x 21in. overall. Output 360 v.. 30 mA. cont. rating, 310 v.. 
70 mA. intermittent. Only 12/6 each or 22/- for two. 

Rotary Converters. 6 v. input, 250 v. 125 mA. output.Only 
l7/6. P. & P. 3/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

i Dept. " P," 110, Dale End, Birmingham 4. (CEN 1635) 

(No C.O.D. under LI please) (By return Service) 

i 
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INDOOR AERIALS FOR THE S.W.L. 

By A. W. Mann 

THE V -beam aerial is a simple yet efficient 
type, with marked directional properties 
depending on the angle between the two 

arms, and while twin feeder lines may be used it 
desired it will prove very effective if slung up as 
a continuous wire with a single wire downlead 
clipped on at the apex. 

An Adjustable V -beam 
A V -beam receiving aerial which is suitable 

for suspending between two walls of an upstairs 
room is shown in Fig. 1. The battens could be 
fixed to the walls or to two shelves. The length 
of the room will determine the length of the arms, 
but good results are possible when each arm is 
12ft. long. 

It should be noted that as we are to use a 

i s"---i 

/2 ft 
minimum 

Insulator Insulator 

*----1/? 

A / 
+ /á 

6ft. 
Fig. 1. An adjustable V -beam aerial. 

Z. 
/ `1.( "ANN .. ill 

single downlead the aerial proper is one con- 
tinuous length of wire. The construction is as 
follows: from B1 coiled spring and glass 
insulator; from the latter to point D. and 
across to point C then to insulator is aerial v,irc 
and terminating with a coiled spring. 

The two battens required are of ;in. square 
section. To allow for fixing screws they should 
be 6ft. 6in. and Sin. long respectively. Eight 
brass hooks of the screw in type are required. 
Fig. 1 shows them in position. The distance of 
the hooks Al and A2 is lft. each side of the 
centre line. The next two on each side being 
lft. apart. 

Beam Angle 
If this diagram is studied it will be seen that 

the beam angle may be varied progressively so 
that the open end is 6ft. at its maximum setting, 
4ft. at the second setting and 2ft. at the minimum 
setting. Only two hooks are required at the apex 
end and these are screwed in }in. each side of 
the centre line. 

The aerial wire should be cut in the first 
instance so that when complete with insulators 
and springs it can be hung between hooks Al and 
A2 with a reasonable degree of tension. if cut 
that way it will be found that provided springs 
which are not too strong are used the tension 
applied to the next pair of inner hooks and the 
two outer ones B1 and B2 will not be too great. 

Tension 
In the original aerial used by the author an 

outside aerial tension spring was cut in two and 
the ends looped to fit the hooks and glass type 
ribbed insulators. If suitable springs are not to 
hand endless rubber belts as used for vacuum 
cleaner motor drives can be used in place of 
both springs and insulators. 

Where an exceptionally long downlead must be 
used the aerial should be tuned with a series 
tuner. The downlead used by the writer. how- 
ever, is only 3ft. 6in. long as the receiver is on 
a table directly below the apex of the aerial. 

The usual loft space will not allow straight 
lengths of aerial* to be run to any extent and 
therefore various bent runs and formations will 
be necessary. 

In the loft of the older type terrace house a 
12ft. whip aerial mounted in its rubber base and 
screwed to the ceiling batten exactly in the centre 
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a very long downlead cannot usually be avoided 
and care is necessary to avoid damping. 

When the downlead is to be run to a receiver._ 
located in a room immediately beneath the loft). 
it will be comparatively short and show on test), 
with the receiver that while satisfactory from.-: 
the selectivity point of view insufficient pick up? 
is obtained and the signal to noise level unsatis -:1 

factory. 

Roof Roof 

4erial terming/ 
of Receiver Coil is 26 turns of 

14 gauge tinned copper 
wire on a former / %2 
dia with turns 
spaced Pe apart 

Variable tap using spring clip 

Fig. 2. -A whip aerial mounted in a loft. The radials 
are attached to the roof members. 

of the loft will just clear the rafters supporting 
the roof. When an aerial of this type is for 
use with a receiver located in a ground floor room 

Radials 
A substantial improvement can be made by 

means of either two or four radial elements 
which consist of suitable lengths of insulated 
aerial wire coupled at one end to the downlead 
terminal of the whip base and supported at the 
other end by the two joists in the case of one 
pair. and the end walls- of the loft in the case 
of the other pair (see Fig. 2). 

The wires run between the walls and the aerial 
base will be longer than those between the joists 
if the base is centrally mounted on the floor of 
the loft. The four elements or radials have to 
some éxtent a bottom capacity effect and increase 
the aerial pick -up. This idea will provide ample 
scope for experiment as the number of radials 
can be increased if desired. 

NOTES ON M.W. AERIALS 
(Continued from page 472) 

incline the rod to true vertical by 10 or 20 
degrees in order to do this. 

Most television aerials are vertical, of course, 
and good medium -wave reception can be obtained 
from a television dipole. The connection of a 
medium -wave receiver to the twin -wire or coaxial 
feeder of a television aerial presents an interesting 
matching problem which is not easy to solve, 
particularly if it is required that the connection 
of the medium -wave receiver shall not affect 
operation of the television receiver. Here is an 
interesting field for investigation by interested 
experimenters. 

Indoor Aerials 
If it is impossible to erect a roof or window 

aerial. an indoor aerial is inevitable. Though 
necessarily inferior to outdoor types, such aerials 
can give fair results, but it is difficult to keep 
the capacitance low. The temptation is to con- 
ceal the aerial in a picture rail or along a skirting 
board but these are undesirable sites because the 
aerial is horizontal and has high capacitance. 

Perhaps the best solution to the problem of 
providing a neat indoor aerial is to use a frame 
aerial or ferrite rod in the receiver cabinet. 
Although such aerials can be small, the4r output 
is not so much less compared with that of an 
outdoor aerial as might be imagined. Incidentally. 
I have recently had occasion to make comparison 
between a ferrite rod aerial and a good frame 
aerial and I find the frame aerial is almost equal 
to the ferrite rod aerial. Although because of 
the small size, the pick -up voltage is small. it is 
effectively multiplied by the very high " Q " value 
of the aerial. The " Q " at medium band fre- 
quency being in the region of 250/300. 

Orientation 
Both the ferrite rod and frame aerials have 

directional properties which can prove very useful. 
For example, if the receiver is orientated to give 
minimum pick -up of a strong signal, it is often 
possible to receive other signals on neighbouring 
frequencies free of interference, a feat which is 
not possible using a vertical outdoor aerial because 
this is omnidirectional and cannot be made to 
discriminate against any particular signal. This 
feature of the frame aerial or ferrite rod can 
only be used when the path of the wanted signal 
makes an appreciable angle with that of the un- 
wanted signal. The adoption of either the frame 
aerial or ferrite rod aerial involves alteration of 
the receiver, because it takes the place of the coil 
of the first tuned circuit, and must be aligned 
with the other tuned circuits in the receiver, but 
the alteration is not very difficult and well worth 
a trial where poor selectivity is experienced. 

For those who are troubled with poor selectivity 
both frame aerial and the ferrite rod offer scope 
for experiment, by increasing or decreasing the 
number of turns very, very gradually until maxi- 
mum selectivity is achieved. 

PRACTICAL TELEVISION 

CIRCUITS 
288 pages, 156 illustrations 
15 /- net or 16 /I by post, from 

GEO. NEWNES, LTD., Tower House, 
Southampton Street, Strand W.C.2. 
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RETURN -OF -POST SERVICE 
ILLUSTRATED LISTS. we now have available 
GRAMOPHONE EQUIPMENT.-This list details no less 
than 14 different items including Record Changers. Single 
Record Players and Transcription Units. Some at special 
prices. 
READY BUILT AMPLIFIERS. HI -Fi and less expensive 
popular types. 
TEST GEAR.-Test Meters, Signal Generators. etc., by 
AVO. Pullin and Taylor. 

separate illustrated lists on all of the following :- 
LOUDSPEAKERS. Full details of Goodmans, Whiteley Wharfedale, GEC and Efac types which we stoqk. 
TAPE DECKS.-All the popular makes including a special offer 
R.ECÙRDING TAPES.-We have a very wide range of :ape and accessories by all the well -known makers. Any of these lists will be sent free upon request. 

-JASON FM TUNER KITS -- 
There are no less than five different Jason FM Tuner Kits 

now available to the Home Constructor. Brief details are 
given here and individual lists on any are available free. 
MOST IMPORTANT. We take great pains to see that the 
kits we supply are absolutely complete In every detail and also 
that all components supplied are entirely suitable in every 
way. This accounts for differences in price you may notice 
between our prices and those of some of our competitors. 
THIS SHOULD BE BORNE IN MIND WHEN COMPARING 
PRICES. 

STANDARD TUNERS 
STANDARD 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. Complete kit £6.19.6. Power pack kit. 39/ -. 
STANDARD TUNER IN SHELF MOUNTING CASE. 
Ttiis is a new Version of the above tuner. The circuit has been 
brought up to date and is built into the very attractive 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. Complete Kit £7.] 7.6 without 
power supply components. £9.16.0 with power supply. 
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 EF60 valves. 
External power supply is required. Complete Kit 59.19.0. Power Pack Kit, 39/ , 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF MOL -NTING 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. Complete Kit £9.19.6 without power supply com- 
ponents. £11.18.0 with power supply. 

TV SOUND /FM SWITCHED TUNER 
This tuner, also supplied In an attractive shelf mount- 

ing case, has a TV type Coil Turret fitted to provide TV sound 
from any BBC or ITV Sound channel as well as the three 
BBC-FM programmes. Fitted with internal power supply. 
Valves: one ECC84, one ECF60, one EF80, one EF89, 
one EM81 and one EZ80. Complete Kit £15.15.0. 

INSTRUCTION MANUALS 
All our kits include the appropriate instruction manual. 

All available separately as follows :- 
Manual covering both Standard Tuners and the new Fringe 
Area model. 2.'10: Mercury " 2//3 : TV Sound /FM. 3/ -. 
All post free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
AVO Model 8 . .. £23.10.0 £4.14.0 12 of £1.14.6 
AVO Model with 

leather case ... ... £26.10.0 £5. 6.0 
AYO Model 7 £19.10.0 £3.18.0 
AYO Model 7 with 

leather case ... ... £22.10.0 £4.10.0 12 of £1.13.0 
AVO Multiminor £9. 10.0 £1.18.0 12 of 14'4 
AVO Multüninor with 

case .. £11. 2.6 £2. 4.6 
PULLIN Series 100 £12. 7.6 £2. 9.6 
TAILOR MONTROSE £3. 10.0 £1. 0.0 
PIECO All -in -One ... £1. 12.6 - 

12 of 51.18.10 
12of£1.8$ 

12of16;6 
12 of 18/2 

3 of £1. 0.0 

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 61- in the L, Service charge 5% but 
minimum charge 10 / -. Six and Twelve months : Deposit 
4/- in the £. Service charge 10%, but minimum charge 20/ -. 
Terms of Business. -Cash with order or C.O.D. Postage 
extra under £3. We charge C.O.D. orders as follows. Up to 53, 
postage and C.O.D. fee minimum 248. Over £3 and under £5, 
C.O.D. fee only 1/8. Over £5 no charge. 

-AMPLIFIER KITS 
MULLARD 510 AND GEC 912 PLUS 

We carry full stocks for all versions of these popular Ampl, fiers and our price Lists are available free. 
MULLARD 2 VALVE PRE -AMPLIFIER Latest Mullard circuit for use with the 510 Amplifier. Booklet giving full details now available 113 post free. Complete Kit, including drilled chassis and control panel. 

mente 
£8.12.0. 

of 
H. 
£1.1.P. 0. 

Terms. Deposit £1.6.0 and six monthly pay 
. JASON STEREO 

We stock the "Jupiter" and J.S.A.2 Kits. Fully detailed lists available. 

GRAMOPHONE EQUIPMENT 
Hire Purchase 

Cash Price Deposit Mthly. Pmt,. 
RECORD CHANGERS 

COLLARD. Conquest £7.19.6 £1.12.0 6 of £1. 4.; GARRARD. RC121/4 £10. 2.6 £2. 0.6 12 of 15 2 GARRARD. RCM/4 5i 4. 3.0 £2.16.0 12 of £1.0.10 BSR UA8 Monarch L6.19.6 £1. 7.6 6 of £1. '1.0 BSR UA72 Monarch 59.19.6 51.19.6 12 of 15 - SINGLE RECORD PLAYERS GARRARD TA Mk. 2 O. 8.6 £1.17.6 12 of 19 1 GARRARD 4SP ... £7.10.0 £1.10.0 6 of £1. 3.4 BSR TU9 ... ... £4.10.0 £1. 5.0 3 of £1. 5.0 
TRANSCRIPTION UNITS 

COLLARD. 4T/200 
with PU £18.12.0 £3.14.0 12 of £1. 7.4 COLLARD. 4T11, 200 
Motor ... £13.18.3 £2.15.3 12 of £1. 0.5 RD GARRARD. 411F 
with GCS PU ... £18. 0.8 £3.19.8 12 or £1. 8.7 GARRARD. 301 
Motor ... ... £25. 4.5 £5. 1.5 12 of £1.18.11 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. 

DOUBLE PLAY TAPE 
Double Play Tape uses a new plastic base which is half the thickness of standard tape. Any reel will thus hold twice the length of Double Play Tape compared to Standard Tape. Owners of Recorders which take 5in. or smaller reels will find this tape of particular interest as the playing time can be considerably increased. 
BASF. 300ft. (Mn.), 14/ -. 600ft. (4ín.), 25/ -. 1.200ft. (51n.), 42/ -. 1.600ft. (51in.), 52/6. 2.400ft. (71n.), 77'8. TELEFUNKEN. 1,200ft. (51n.), 35/ -. 2.400ft. (7ín.), 72 6. All post free. 
New list of Standard and LP Tapes and Accessories free upon request. 

MULLARD TAPE "C" 
A booklet giving full technical details and constructional formation is now available. Price 2/10. post free. COM- PLETE KIT containing every item needed right down to the last nut and bolt. First -class items only are included. Ready drilled chassis and gold finished front panel. Price £14.10.0. H.P. Terms. Deposit £2.16.0 and six monthly payments of 52.3.0. POWER PACK KIT. £4.0.0. All com- ponents are available separately and our detailed list is available free. CONVERSION KIT to convert original ver- sion to the new model, instruction manual included. 5243, post free. 

TRANSISTORS 
AUDIO. BTH Red Spot. Latest type. 7.6 : GEC Yellow. Green. 101 -; Brimar TS3, 13/6 : Ediswan XB1f . 10/ -. XB1o4. 
10/- ; Goldtop V10/15A. 15/- : Nullard OC70, 14' -. OC71, AUDIO OUTPUT. Mollard 0072 Matched pair. 34 -- Ediswan XC101 Matched pair, 60 / -. R.F. GEC Yellowrlted. 
17/6. Ediswan XA101, 35/ -, XA102, 401 -. XA103, 15] -, XA104. 
18/- Goldtop V6/R2. 24i- ; Mollard 0C45. 35; -. All tran- sistors post free. 

WATTS RADIO (KD Rl LTI). 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 

PLEASE NOTE : POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
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Nor/Open/ LAS/(YS 
New Showrooms 

AT 

207 EDGWARE ROAD, W.2. 
The largest stocks of leading makes of Electronic, Radio & TV Components. 

Units, Tape Recorders, Constructor Kits, Cabinets, Cases, etc., in London. 

Everything for Constructors and high fidelity enthusiasts. 

THE FINEST COMPONENTS CATALOGUE 
S'. 

ever produced for the "ham ' or service man. OVER 100 PAGES, size 81 x 

6d. 

with hundreds of illustrations, and our prices will save you pounds. Send for your 2 
copy now ! 

207 EDGWARE ROAD, W.2. 
Few yards from Praed Street. 
LAD 4075 and CUN 1979. 

42 TOTTENHAM COURT RD., W.I. 
Nearest Station : Goudge Sr'ect, 
MUSeum 2605. 

Both addresses open all day Saturday. Close I p.m. Thursday. 

Please address Moil Orders and enquiries to 

Lasky's (Harrow Rd.) Ltd., 207 Edgware Road, London, W.). 

Now ... in your own home , LEARN 
CVO ÑO PREVIOUS 

Tc(.HNIC A LI 

EXPERIENCE 
NEEDED! 

PRpCT1CA1. 
p111PMENT 

Gl j- 
TRARN 

NG 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, Etc. 

A.M.Brit.1.R.E., 
City & Guilds Radio 

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
" NO PASS-- NO FEE " 

R A 
"Thetrained electronics, L T RMJ E1 @ 
engineer has a great 1 1 
career ahead of him." Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today's 

wonderful opportunities. 
Radio, Television and Electronics provide an exciting field for the trained man -high pay, 

a prosperous future -or if you prefer it- independence in your own business. If you are 

trained at home by E.M.I. Institutes you will be in the hands of specialists who know the 
quickest way to prepare you for one of the fine jobs open to trained electronics -men. Wheth_r 
you are a beginner or an advanced student with an examination in mind, E.M.I. Institutes 
School of Electronics has a Course exactly suited to your needs -with or without practical 
equipment -from electricity and magnetism to automation techniques. 

We Definitely Guarantee 
"NO PASS -NO FEE" 
Full details of the Courses, 
Practical Equipment, convenient 
monthly payments, our Employ- 
ment and Advisory Depts., and 
much other helpful information 
is given in our Guide to Careers 
in Electronics. Write for your 
copy today. There is no 

Subject or Exam obligation and the book will be 
sent to you quite free of charge. U M I I NMI 

M. /. /A/ST /TOTES 

FREE BOOK - POST NOW 
Please send me a tree ropy of vowrr Guide 

to Careers m Electronics. 

NAME 
ADDRESS 

SCHOOL OF ELECTRONICS 
The Specialist Electronics Division of the British Institute of Engineerinv, Technology. 

(DEPT. SE21), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, W.R. 
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A MICROPHONE 
ePF 

PRE-AMPLIFIER 
THIS UNIT ENABLES THE MICROPHONE TO 
BE USED UP TO SOME 200FT. FROM THE 

MAIN AMPLIFIER By J. G. Ransome 

THE crystal microphone has proved to be 
very popular amongst tape- recording 
amateurs and it has many good features 

to recommend: good fidelity, compactness, 
absence of " boom " when overloaded and, of 
course, cheapness. However, the high terminal 
impedance and low level of the output (about 
60dB down on a comparable moving -coil micro- 
phone and transformer) necessitate a short, well - 
screened connection between amplifier and 
microphone and this can prove a serious set -back 
to the use of this type of microphone. This 
small pre -amplifier has been designed to eliminate 
both of these difficulties. It is built into the 
case of the microphone and the whole unit can 
be made quite compact. 

Operation 
The crystal insert feeds the grid of the first 

triode of the double triode (12AT7) which acts 
as a voltage amplifier (see Fig. 1). This in turn 
feeds the second triode which acts as a cathode 

Xta/ M /c. 
1 

insert 
88A 

a Threaded rode 
SAKI 

5ìesìstar 

= vo/veho/der A 

Fig. 2 (Above). - Fixing 
t he B9 A valveholders. 
Fig. 3 (Right). -The valve 
and /microphone shown 

in position. 

501 

; 220Kf1 

0/,uF 

I-- 

Xte/ 
Mrc. s 

MQ 

1/ Ka 

i2AT7 a \ 
Heaters 

o 
4 S 6 

03 7o 

r -- o2ó 8o 

Output 
Socket 

680 

Fig. 1. -The circuit diagram of 'the unit, showing 
the connections to the output socket. 

follower; the output impedance of the stage is about 25012 and unscreened wire of up to 501í. 
may be used to convey the output of the pre -amp. 
to the main amplifier, and if screened wire is employed this may be extended to 200ft. 

Construction 
The two valveholders are first mounted. Valve - 

holder B is mounted on a disc of paxolin Ihin. 
in diameter and secured by means of the 8 B.A. 
threaded rod. Valveholder A is now mounted as shown in Fig. 2. A short piece of heavy gauge 
copper wire is soldered between the two earth 
spigots on the valveholders and forms an earth 
bar (see Fig. 3). The main wiring is now done. 
For simplicity the pins on the holders are 
suffixed by the base letter. Thus, " connect 
resistor between la and 3b " means connect a 
resistor between pin l on base A and pin 3 on 
base B. 

Connect 0.01µF capacitor between la and 7a. 
Wire 220k resistor from la to 6a. 
Connect about 4in. of insulated wire to 2a 

(this will be taken to mic.). 
Take 1k resistor from 3a to common earth bar. 
Wire 4a to common bar. 
Connect 5a to 4b. 
Wire 6a to 6b and connect 8µF capacitor from 

6b to earth (pos. end to 6b). 
Take 0.5MSt resistor from 7a to 7b. 
Wire 680Sí resistor from 8a to 7b. 
Wire 8a to ib. 
Wire 9a to 9b. 
Connect 10051 resistor from 7b to common 

earth. 
Connect 2b to common earth. 
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Wire 4in. of insulated wire from common bar 
and twist with piece of wire originating from 2a. 

Testing 
The valve is now inserted in the holder and 

the amplifier checked. Wire up the B9A plug b 

shown in the diagram (Figs. 4(a) and (b) ). The 
H.T. may be supplied from the main amplifier 
ria a suitable dropper resistor or it may be 
taken from dry batteries since the current drain 
is low (4 or 5mA). The heaters are supplied 
from a D.C. source of either 6 or 12 volts. 
This may be obtained from either the heater 
chain of the main amplifier or from dry cells 
(four U2 cells seem to take the load quite well). 
If the heater chain method is used a small 
rectifier unit will have to be made up as shown 
in Fig. 5. D.C. heater supplies are used to 
eliminate hum pick -up that would occur if 
normal A.C. feeds were used. Connect a pair 

03 

o 
4 S 

6 

/ 9 

I 

70 

8D 

Earth Output LT 
(Chassis) 

HT. 
100V 

12V 
Heaters 

o 
5 6- 

70 

--0 2 8 o 

Earth Output HT 
/00V 

9 
o 

Plug for 6 Volt operation Plug for /2 Volt operation 
(b) (a) 

Fig. 4(a) and Fig. 4(b).- Wiring the plug for 6 volt 
and 12 volt heater supplies. 

of headphones across pins 2 and 1, and take a 
wire from pin 2 to main amplifier chassis. If 
the pre -amp. is functioning a loud buzz will be 
heard when the wire going to pin 2 of the 
amplifier valve is touched. If everything is 
satisfactory the microphone may be wired in. 
The microphone to be used is glued to a disc 
of paxolin l }in. in diameter and the whole 
assembly mounted on the rod. A 5Mí2 (or 
4.7M) resistor is then wired across the microphone 
terminals and the two 4in. wires made off on 
the microphone. The whole unit may then be 
pushed into a piece of paxolin tube Ihin. internal 
diameter. Small holes may be drilled in the outer 
case for ventilation purposes if this is thought 

6V 
DC 

Adjust 
resistor 
for 6VD,C. 1 f Rec. 

/000 
yF 

/000 
pF 

Fig. 5.- Obtaining a D.C. supply for the heater 
o! ihr valve, 

WIRELESS September/October, 1959 

LIST OF COMPONENTS 
Resistors : 5 Mn, 220kO,1kn, 6800, 1000, 500k0. 
(All miniature f or ' watt.) Variable 100 w.w. 
Capacitors : 0.01,F, 150V.W. : 8,F, 150V.W. 
electrolytic. 
For low voltage rectifier : 1,000 + 1,000 uF, 
25V.W. electrolytic. 
Valve : 12AT7, ECC81. 
Rectifier : Low voltage 300mA. 
Nuts, bolts, etc. 

necessary. The final check may then be carried 
out using the main amplifier. 

SILICON POWER RECTIFIERS 
(Continued from page 481) 

is teimed the maximum peak inverse voltage. 
This is the peak A.C. voltage that the device will 
withstand in the reverse direction. 

Efficiency 
This characteristic when at maximum and with 

the maximum D.C. output flowing determines the 
maximum full load forward voltage drop. It is 
this rating that is the measure of the efficiency 
of the silicon rectifier. 

Conventional semi -conductor rectifier circoitL 
are shown in Figs. I to 4. these are basic circuits 
on which the multitude of stacks can be prepared. 
It may be as well to mention, however, that if 
the load is capacitive, then the D.C. output volt- 
ages are dependent upon the value of the 
condenser. and likewise. if the load is inductive 
or resistive the output voltage is different in 
magnitude. 

Charging Current 
Nevertheless, in the case of capacitive loads, it 

is advisable to limit the high charging current 
Limiting esistor 

Si /icon 
rectifiers 

Capacitive 
filter input 

Output 
to 

Load 

Fig. 5.-Liniiiing ihr charging carrent by means of 
a resistor. 

that flows in ' the input condenser of the filter. 
This can be done by including a series resistor 
in the circuit. Reference to Fig. 5 will chatty 
this point. 

In conclusion. it will be appreciated that silicon 
power rectifiers will be used in magnetic ampli- 
fiers and various control circuits in addition to 
power supplies and voltage doubler circuits. 
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C.R.T. ISOLATION TRANSFORMERS 
TAPPED MAINS PRIMARIES 

TYPE A. OPTIONAL 25% and 50% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V. 12/e. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY. LOW CAPAC- 
ITY. 1015 pF. OPTIONAL BOOST 25 %, 50 %. 
75%. 10 6 EACH. 
TYPE It, MAINS INPUT. MULTI OUTPUT 2, 
4, 6.3, 7.3. 10 AND 13 VOLTS. BOOST 25% 
AND 5^;. LOW CAPACITY. 21/ , 

TKm.ER4, Ceramic. 30. 530, 70 pf., Id. ; 101 pf. 
150 pf., 1,2 ; 250 pf.. 1/8 ;. 500 pf., 750 pf., 1/9. 
RffiS'ORS. Preferred values, 10 ohms to 10 mes.. 
1 w.,41.;í w-4d.: 1 w.,61 -1i wreferr 2w L- 
HIOH STABILITY- I w. 1 %, 21 -. Preferred values. 
1000 to 10 rung. Ditto, 5 %. 14100 to 5 meg. 0. 91. 

5 watt) WIRE -WOUND RESISTORS ((( DS 
as 10 watt J 25 ohs- 10,000 ohm. { 1/6 

15 watt 2/ 
15,0011 ohms - 50.000 ohms, 5 w.. 1/9 ; 10 w.. 22. 

GEVAERT GEVASONOR 
50% extra long play plastic tape. 1,700 ft. lin. 
Reel. 35/- : 8.501t. Sin. reel, 21 / -. 
SUPERIOR 1,200 ft. Plastic Tape on 7' Plastic 
Reds. Quality Guaranteed, 21/ -. 
SPARE REELS, ALL SIZES, 3/ -. ' testant" Balk Tape Loner sui Heed De- 
Ouxer, 200 /250 v. A.C., 27/6. Leaflet, B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA., 4/6. 
Multiratio, push -pull, 716. Miniature, 384, etc.. 4/6. 
L-P. CHOKES 15 /10 IL 60/65 rrtA., N -; 10 H. 
85 mA.. 10/6: 10 H. 150 mA., 14/ -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
STANDARD, 250-0-250, 80 inA., 6.3 v. 3.3 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
2 4 v. 2. ditto, 350 -0 -3.10. Ií2/8 
MINIATURE. 200 v. 20 mA., 6.3 v. 1 n, 10/6 
MIDGET. 220 v. 45 mA., 6.3 v. 2 a. .. 15/6 
SMALL, 2344.0 -250. 101 mA. 0.3 v. 3.3 a. 19/8 
STANDARD. 250 -0- -250. 05 mA., 6.3 v. 

HEATER TRANS, 6.3 v. l5 amp. 
Ditto, tapped no. 2, 4, 6.3 v., 1} amp. 

17/8 
7/e 
8/6 

10/6 

ALADDIN FORMERS and core, tin.. 8d. ; lin., 10d 
0.31. FORMERS 6037/8 and Cam TV1/2. lin. ml. s 
25mtt, and lin. sq. x !lin., V. ea., with cores. 
TYANA,- Midget Soldering Iron. 40 16/9. 
&EMPLOY Instrument Iron. 25 w., 17/8. 
MAINS DROPPERS. 3in. a 1140. Adj. Sliders. 
0.3 amp.. 750 ohms, 4/3. 0.2 amp., 1,000 ohms. 4/8. 
LINE CORD..3 amp.. 60 ohms per foot, .2 amp., 14)0 
olum per loot. 2 -way, 6d. per foot, 3 -way. 7d. per ft. 
LOUDSPEAKER P.M. 3 OHM. 21in. & 5in. 17/8. 
Sin. Plessey. 19/5. 6in.6 4i. Rohs, 1.111-. Olin. R.A., 
18/6. S x 5in., 21/ -. 10 z 6 /n., 27 /S. 104e,. Rota, 30 /-, 
Hi -F4 Tweeter, 25/.. 12/n. H.A., 30/ -. 12in. 15 ohm 
10 w. Homey, 45/ -. 
STENTORIAN HP1512 10ín. 3 to 13ohm 10 w., 99/8. 
1.2in. Baker 13 watt 3 ohms. or 15 ohms, 100/ -. 
CRYSTAL DIODE O.E.C., E! -. 0E134, 4/ -, 
HIGH RESISTANCE PHONES. 4,000 ohms, 18)9 Pr. 
MIKE TRANS?. 50:1. 3/9 ea. ; 100:1, Potted, 10/8. 
SWITCH CLEANER. F1,4d squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 305 pf. 
miniature 14. n !lin. x 114., 10/- ..0005 Standard 
with trimmers, 9/- ; leer trimmers, 5/- ; midget, 7/6. 
SINGLE, 50 pr., 2/6 ; 80 p1 ., 100 pF., 160 pt., 71-. 
Solid dielectric 100, 300. 500 pF.. 3/8. 
SPEAKER FRET. GOLD CLOTH. 174e,. x 25i., 5/- 
25in. s 33in.. 10/ -. Tygan it. fiin. wide, 10 /- ft. ; 2ft. 

wide, 5/- ft. 8.010.1. S.A.E. 
New and Boxed VALVES 90-day Guarantee. 

]R5 8/6 680 8/8 EABC80 HABC80 
105 9/8 61.80 10/S 10 IONS 
1T4 8/6 6N7M 7/6 EB91 6/ HVR2A 7q 
2X2 3/6 0Q70 10/6 EBC33 8/6 if U14 10/9 
384 8 68A7 7/ EBC41 10/6 POI Co 
3V4 8/6 68J7M 10/6 EBFAO 10/6 PCC84 1218 
504 8r6 66E7 8 ECC84 18/6 PCF80 11/5 
5Y3 816 6V60 7/6 ECF80 11/8 PCL82 11/6 
524 10/6 6Y4 7/6 V. 42 10/6 PEN25 6/6 
NANO 8 I(5 7/6 ECL82 12 PL62 U/0 
6B8 5/012AT7 9.16 EF39 7/ PY80 10/6 
8BB6 7/6 I2AU7 9/6 EF4I 10/ PY81 101 
6BH6 10/812A%7 918 ELIO 5/8 PY82 10/8 
OBW6 10/8 12BE6 10)8 EF80 1011 8P61 5/8 
6D6 7/6 12E7 8/6 EF01 8/ UBC41 10/6 
0F00 718 12Q7 8/6 EF92 5/ UCH42 10/4 
OHO 3/8 33L6 9/6 E1.32 516 01,41 10/6 
635 6 Z4 E184 10/8 01.41 10/S 
8.16 7 80 10/ EH81 12/ UY41 10/6 
6370 8/e 807 616 E240 10/6 U22 10/6 
NK4iGT 6/6 954 lift EZ80 91 VR305 6/8 
6E70 5/8 EA50 1/ E1148 1 VR150 9/6 

PRACTICAL WIRELESS 

FINEST VALUE 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W, 16 m..-.30 m. LATENT MOLLARD 
LW. '200 111. -550 m. ECBB I, EF69, EBC8I, 
L.W. 600 m.2,000 m. EL84, EZBJ, 

12.month guarantee. 
A.C. 200/250 v. 4-way Switch ; Short- Medium- 
Long-Gram. A.V.C. and Negative feedback 
4.2 watts. Chassis 1:)4 x 51 x 21in. (Slaw dial 
horizontal ur vertical size 10in. z 41in. 
2 Pilot lamps. Four Knobs Walnut or Ivory. 
Aligned and calibrated. Isolated Chassis. 

£9.10.0 Carr. R Ins. 4/6. 
TERMS : Dep. 00.5.0 and Ove monthly of 11, 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Sin., 17/8: 10In-, 251- : 12in., 30/ -, 

1f# 

BSR! L_ 

lr awesµ s..a.r+ 

m2 
moo.. ens, 4.2.4,1 .....n, 

UA8 World's Finest 4 -Speed Autochanger 

OUR PRICE £6.19.6 
TERMS : Dep. 23,10.0 and four monthly of 61, 
Stereo Modal UA8 10.19.5 ; UA72 51117.8. 

COLLARD LATEST MODEL 
HIGH -FIDELITY AUTOCHANGER 

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

BRAND NEW IN MAKER'S BOXES 

OIIH PRICE £7.19.6 post free. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -speed Coflam "Junior' Unit 24 12 6 
Handsome cane, 175 z 135 x 7in , 
with room to play ¡lin. recorde 52 5 0 
Ready -built 3 -watt amplifier with 
two valves and loudspeaker 23 12 6 

£9.15.0 complete kit p005 free. 

ALUMINIUM CHASSIS. 19 e.w.g. nndrilkrl. 
With 4 sides, riveted cornera and lattice fixing 
hole, 211. sides, 7 e 4in., 4/6 : 9 z 71., 5/9 ; 
11 x 740., 6/9 ; 13 x 9in., 8/6 ; 14 x Din., 10/6 t 

15 o 141n., 12 /8 : 19 x 16 a 3in., 16/6, 
TRANSISTORS, GENUINE EYE GOLTOP. 
Audio, U /-. H.P. 43 Mc /s average), 13 / -. 
Power, 20 / -. Complete data sheets supplied. 

CRYSTAL MIKE INSERT by Aims, precision 
engineered. Sim only Sin. 3 /16th., 6 /8, 

HI -GAIN BAND 3 I.T.A. PEE -AMP KIT. 
Cascode circuit with valve ECM. Price 291, 
With Power Pack, 48/6. Pians only 6d. 

Band I B.B.C. version same prima. 

TELETRON " TRANSIDYNE " 
MIDGET SOPERHET PORTABLE 0' x 4- e 11' 
0 transistors, printed circuit, Fenils aerial. 

1611.19.6. All parts and cabinet, 
We include 8 Goltop or Mallard Tram:Wore 
for maximum performance. Detail. lid. . 

BBC T.V. TRANSISTOR RADIO. Complete 
kit 32/6, phones 7/6 extra. Deaf Aid Ear- 
piece 12/6, Special Lead 2/8. 

RADIO COMPONENT SPECIAlISTS 
Postal service. Il -, over £2 free. (Export Extra.) C.O.D. I/6. 

50.3 

GARRARD 4SP. aINGLE PLAYER 

I AUDIO l' E 1t F E (: l' I O N I 

Dauigoed to play 16, 33, 95, 78 r.p.m. Records 
Tas., lain., 12m. Lightweight Xtal pick -up. 
OC2 turnover head. two separate sapphire styli. 
OUR PRICE £7.10.0 each, Post Free, 
Model TA Mk. II 58 -10-0. Model 411P 816.6 -0. 

)9tereohea.la SS extra,. 

Solute Controls 
Long spindles Guaran- 
teed 1 year. Midget 
5K ohms to 2 Meg. 

No . 1).P.Nw. 
31- 4/9 

Linear or Log Tracks. 

111 (' BLE COAX 
Semi-air spaced l' 

there insulaled. I n.. Ali:,. 
Strsmled core. 
1a a.ee rut 541% 9d yd, 
Fringe Quality 

1/6 Air Sfwced. yd, 
COAX PLUGS 1/- LEAD SOCKET ... 21;- 
PANEL SOCKETS 1/- OUTLET BOXES... 4/6 
BALANCED TWIN FEEDER yd. 5d, `0 or 3044 ohms. 
DITTO SCREENED per yd. 1;6. 00 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre-set Min. 
T.V. Type. All values 23 ohms to 25 E., 3/- ea, 
30 K, 5V K., 4/ -. e('arbon 30 K., to 2 meg., 
WIRE -WOUND 4 WATT. Pots 21141. Spindle 
Values, 100 ohms to 50 K., 8/6; 100 K., 7/6. 
CONDENSERS. New Stock. ,404) mid. 7 kV. 
T.C.C., 5/8; Ditto, 20 kV., 9/8; 100 pf. to 500 pf. 
Miens, Sd.; Tubular 500 v. .001 W .01 mild., N.; 
.0í5, .1, 1 / -: .25, LK .5/;150 r., 1/9:.1/350 v., 91; 
.)1/2,)41111 v., 1/9; .1 odd., 2,000 volts, 31. 
CERAMIC COEDS. Rol v...:: p). ro .01 mfd., Bd, 
SILVER MICA CONDENSERS. 10'!ó .5 pf. to INN) 
pi., 1/ -, 600 pf. to 3,000 pf., 1/3, Close tolerance 

( ±1 pr.) 1.5 pF, to 47 pF., 1/6. Ditto 1% 50 pP, 
to 815 pr., 1/9; 1,000 pF. to 5.000 

I.F. TRANSFORMERS 7/6 pair. 
465 Eels Slug Toning Miniature Cao. 21ío. x 
lin. z lia, High Q sod good bass/width, 
By Pye Radio. Data sheet supplied, 
Wearite M800 I.F. 465 Kelm. 12/8 per Mie. 
Wearite 550 I.F. 465 He /e, 121 per raie. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR 
1/350 v 
2/450 v 
4/450 e 
8/450 v 
8/500 v 
10/450v 
16/500, 
32/450w 
25/25e. 

530/25v. 0/50v. 

2/- 
2/8 
5/3 
2/3 
2/9 
3/6 
4/- 
5/6 
1/9 
2/- 
2/- 

TUBULAR 
04/350v. 
100/25v. 
254) 25v. 
500/)2.- 
8 +8/450v. 
9 +5/548/v. 
8 +10/450., 
9+ 16/5006. 
16+ 16,4500. 
3'2 +32/350v. 
324 32/5016. 

5/8 
2/- 
2/8 
SI- 
4/6 
51- 
9/- 
516 
d't 
4 ¡6 
7)8 

CAN TYPES 
8,5044r. 
Hi /.Ones- 
32/:650v. 
105 /210,. 
2.'.ilo ¡3v. 
5¡881í6v. 
3:' +3213511r. 
:1+í0¡350r. 
04+ 1201275.. 
04 +120 /3550, 
100 +200 /275v. 

3/- 
41- 
4,- 
5/e 
4/- 
5/. 
4/6 
7/- 
7 ¡6 

11/6 
12/2 

3EBTEECEL RECTIFIERS. E.H.T. TYPE FLY. 
BACK VOLTAGE. H3r25 '2 kV., 5/.; 5[3/48 3.2 
kV., 7/ -; E3/45, 3.6 kV., 7/6; 1(3/50 4 kV., 81,: 
K3 /100 A kV 14/6; 50 e.p.a. voltage, 30% of above. 
MAINS TYPE SELENIUM 300 v. 85 mA., 7/6, 
CONTACT COOLED 250 v. 50 mA., 7/8 :854 mA., 8/6; 
03 mA., 8/6; 200 mA., 211 -; 301 mA., 27/6, 
COILS Wearite "P" type, 3/- each. Clamor Midget. 
"(1" type adj. dust core from 4/ -. All ranges, 
TELETROI. I. d Ned. T.R.F-, with reaction, 54, 
FERRITE ROD AERIALS. M.W., 811: B A L., 1246. 
T.S.F. CODS A /HF, 71- pair. H.F. CHOKIie, 2/6. 
FERRITE ROD. lin. o 3 /8in. dia.. 2/6. 

JASON F.M. TUNER COIL SET, 885 -. H.F. 
coil, aerial coil. Oveiilstr roil. two I.F. trans, 
10.7 Mc /e. Ratio Detector and beater choke. 
Circuit book using four NAME, 2/.. 
COMPLETE JASON F.M. KIT WITH VALVES. 
26.15.0. Fringe area kit, 22/8 extra. 
MOLLARD 1-3 AMPLE/ER READY BUILT. 
Spare Power for Tuner, etc., 17.17.6. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS 
2, fi or 12 v. It and,. 4439: 2 . 11/3; 4 a., 17/S. 
CHARGER TRANSFORMERS. Topped input :110/ 
251 v. for charging rat 2, 6 in 12 e., II snipe., 1516, 
2 amp., 171: 4 amps.. 22/8. Circuit included. 
VALVE :did T.V. TUBE equ4,aleut books. 5 / -. 
TOGGLE SWITCHES. S.1'.2 /., D.P. 2/6. D.P.D.T.4 / -. 
WAVECHANGE SWITCHES 
5 p. 4 -way 2 wafer Irmo spindle 
2 p. 2 -way. or 3 p- 2 -way Mort spindle ... 8./8 
2 p. 6-way, 4 p. 2-way, 4 p. 3 -way long .spindle... are 
3 p. 4 -way, or 1 p. 12 -way wog spindle 3/8 
VALVEHOLDERS, Pao. Int. Oct.. 4d. EF50, RA50. 
6d. B12A, CRT, I/3. En,,. mud Amer. 4, 5, 6, and 
7 pin, 1) -, MOULDED MAZDA and Int. 0e1., M. 
170. BRA, BOG, B9A, Pd. 1170 with c, 1,'6, 
BOA with can.. 1/9. CERAMIC EF50, 87/3, 139A. 
Int. Oct., L-. 87G with nazi.. 1 /9, 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
(Wed. 1 p.m.) Cototogue 1/6. THO 1665. Buses 133 or 66 
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Whether you're building your own amplifier or 
servicing a complete installation -for fault finding 
on anything from pre -amplifier to speaker-you'll 
find the MULTIMINOR to be " just right." 
You'll enjoy using this neat pocket instrument uiving 
readings over nineteen ranges on a clear open scale. 
A.Ç. and D.C. voltage, D.C. and Resistalce measure- 
ments are made by means of only two sockets. The 
robust, easy -to -read range selector has a smooth, 
clean, positive action. 
"Can you afford it ? " Let's say rather -" Can you 
really afford to he without it ? " 
Designed and Manufactured by 

&T® ma-a) AVOCET HOUSE 92 -96 VAUXHALL 

SepternberJOctober, 1959 

Indispensable 
THE 

MULTIMINOR 
19 Ranges 

D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0- 1,000V in 5 ranges 

D.C. Current : 0 -IA in 5 ranges 

Resistance : 0- 20,000 D, 0 -2M D. 

Pocket Size : 5 x 3$ x I inches. 

Weight : I lb. approx. 

List Price £9 IOS 
Complete with Test Leads and Clips. 

Leather Case if required 32/6. 

Sensitivity 
10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges. 

Accuracy : 

On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for a small 
additional charge. 

Telephone : VlCtoriá 3404 (12 lines) 

BRIDGE RD. LONDON S.W.1 
MM.I I 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NE UARANTEED 
D 

1 AC6 
ICI 
1C2 
1Cl 
1E1 
1F3 
1FDl 
1E09 
11.4 
spi 
lln0 
1PLL 
1105 
185 
1T4 
SUI 
3AS 
1Q4 
384 
3V4 
5/AG 
5246 
6AK6 
GALS 
6AM6 
6AT6 

9'- 
91- 
8/8 
816 
718 
8/6 
718 
818 
818 
718 
81- 
718 
7/6 
7/6 
61- 

1018 
8,- 
7:B 

8- 66 
9;8 
88 
5'6 

7/6 

riRA6 
66E6 71- 
6RR7 10;0 
6Bw6 7/8 
6ßR'7 71- 
6C10 9i- 
6D2 5B 
6F19 5 9 
6J7GT 8¡6 
6K76T 516 
fiK8C4 7/6 
6L6G 10;8 
61j76T 8 6 
6ML7GT 7 6 
68N7l4T 8'- 
6V6G 7'8 
6X4 7,- 
6X5GT 8'- 
MM 5 9 
12AH8 10 6 
12AT6 8'8 
12AT7 7-6 
12AU7 7 6 
l'LAX7 7 6 
12J7GT 10 - 
12K714T 8.9 

12K6GT 19'8 
12t27GT 718 
16.A5 1P- 
25A60 1010 
251dGT 716 
áZ4G 91- 
85L6GT 
saw4 818 
35Z4GT 8,'- 
5763 10/6 
DAF91 7/8 
DAF96 8 - 
DF91 718 
DF96 8/- 
D1I76 718 
DH77 7Í- 
D11142 818 
DH150 10!- 
DK91 719 
UK82 9/- 
UK96 81- 
DL92 7/6 
UL94 81- 
DL96 8/- 
EABC80 8/8 
E1191. 5/8 

EBC4l 10 
9i6 

ECCBl 7`8 
ECC82 7/6 
ECCBS 716 
ECC84 9;8 
ECFeO 1018 
ECF82 1018 
ECH42 91- 
ECHBl 101- 
ECL80 11/6 
EFil 91- 
EF811 8/6 
EF88 181- 
EF91 519 
EF92 518 
ELIO 2218 
EL41 918 
EL84 818 
EYfi1 1018 
EZ40 7/8 
EZ80 81- 
E7,81 8!- 
KT33C 9/6 
KT66 1116 
N17 7/6 

I'. 8/. 
81- 

PcC61 91- 
PCFBn 9/- 
PCF82 10/6 
PLSN 28 /8 
PL81 1316 
PL82 91- 
PY81 8/6 
PY82 7/6 
U52 6/8 
1176 718 
1178 71 
UBC41 8/8 
UCH42 9/ 
UF4l 818 
UL41 8,6 
UY41 71 
W76 8/ 
W142 81 

X17 7/8 
X18 91 

X142 91 

X156 9.- 
Z77 519 
ZD17 ., 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES D.P. seitch, 
3/9 ; B.P., 3.3 ; i..' ,rla h, 2 6. Valses 10K to 2M. Pre net 218. 

MATCHED PAIRS 
1 EL64 911 -, 6V6G 17/ , KT66 27/6, 6BW6 18 - per pair. Push Pall O.P. 

Trausformers for above 3 -15D 14/8. 12' I',M, Speakers SD 2416 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or 141.94 27/8 
DK96. I)F96, DA1,96, DL96 35/- 
103, 1F1, 1FD1, IPI 35,- 
103, 114, 105, 3M4 or 3V4 27 /8 
IiK5, 6K7, 0(37, 6V6. MG or 61(51: 27'6 

Pontage ud packing bd. Over ii peal tree. C.O.D. 2/6. 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENTS 

Ferrite Slab Aerial Type FS3. Medium Wave only. With 
fixing grommets. Size 3in. x fin- x 5/32in., 7/6. 

Long Wave Loading Coil for the FS3 Type XLI., 3/6. 

Oscillator Coil Type X08 for 176 pF gang. Ferrite core. Site 
)in. sq. x 11 /16ín., 

Oscillator Coil Type X01S for 365 pF gang. Ferrite core. Size 
)in. sq. x I I /16in., 5 / -. 

1.F. Transformer Type XT6. Suitable for 1st and 2nd I.F. 455 
Kc /s. Size )in. sq. x I1 /16ín. 10 / -. 

I.F. Transformer Type XTT. Designed for 3rd I.F.T. or detector 
I.F.T. 455 Kc /s. Size as XT6, 10 / -, 

Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size /in. x ein. x 13/32in., 12/6. 

Push Pull Output Transformer Type Trio. Ratio 8 : I C.T 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanoo 

Transistor Component. 

REPANCO EASY -TO -BUILD RECEIVERS 

Mini -7. 7 Transistor pocket receiver. Size 5)in, x Sein. x 111 /16ín. 
Long and medium wave Envelope, 1/6. 

Major -7. New Portable 7 transistor receiver. 9in. x 7in. x 4in. 
Long and medium wave. Envelope, 1/6. 

Car Radio Receiver. 7 transistors. Long and medium wave. 
2 watt output. R.F. stage. A.G.C. and auxiliary A.G.C. circuits. 
12 volt or 6 volt. Envelope, 2/ , 
Mail Order and Trade : 

RADIO EXPERIMENTAL 
PRODUCTS, LTD. 

33 Much Park St. 
C O V E N T R Y 

Tel.: 62572 

Wholesale Enquiries and Export : 
REPANCO, LTD. 

O'Brien's Buildings, 
203 -269 Foleshill Rd., 
C O V E N T R Y 

Tel.: 40594 
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AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G. E. Storey (G3HTC), 10, Avon Road, Sunbury- 

on- Thames, Middx. 
THE first rally of the recently formed Amateur Radio Mobile 

Society took place at Maldon, Essex on Sunday, July 5th, 
Talk -in stations operated from 10 a.m. 

Prizes were awarded for the mobile installation most nearly 
meeting the requirements relating to safety of equipment as set 
out in the rules of the Society, as well as many others, including 
children's competitions. 

For full information on all activities, please write to the 
secretary of the society. 

BRADFORD AMATEUR RADIO SOCIETY 
(Affiliated R.S.G.B.) 

Hon. Sec. David M. Pratt (G3KEP), " Glenluce," Lyndale 
Road, Eldwick, Bingley, Yorks. 

RECENT meetings have included a talk on Power Supplies by 
Alwyn Stock ley (G3EKE), and an instructive lecture with 

demonstrations on The Behaviour of Aerial Systems by A. R. 
Bailey, M.Sc. (G3IBN). 

Forthcoming events : 

September 8th. -" TV Tuners and Printed Circuits." A 
lecture by J. Davison (G3JKD). 

September 22nd. -" Interpretation of Valve Data." Talk by 
H. D. Kitchin. 

October 6th. -Visit to Milliard Film Meeting at St. George's 
Hall, Bradford. 

Anyone interested in radio, television, or both, is invited to 
attend the meetings, which are held at 7.30 p.m. at Cambridge 
House, Little Horton Lane, Bradford, 5. 

BRADFORD TECHNICAL COLLEGE 
Address : Central Hall, Bradford, 5. Tel.: 21748. 

THE Department of Engineering announces that a course 
in preparation for the City and Guilds of London Institute's 

R.A.E. will be held at the college on Thursday evenings from 
7 to 9 p.m. 

Registration takes place on September 166, 17th and 18th, 
1959. Intending students should contact the college for further 
details. 

BRITISH TWO -CALL CLUB 
Hon. Sec.: G. V. Haylock (G2DHV), 167, Engleheart Road, 

London, S.E.6. 

THE Club President is J. Macintosh (GM3IAA and VSIAA), 
and Vice -President is R E. C. Collins (ZC4CH and G2HIL). 

Membership of the club is open to all radio amateurs who have 
held at least one overseas call sign. For full details please write 
to the Secretary, whose address is given above. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
(G3ERD) 

Hon. Sec. : F. C. Ward (G2CVV), 5, Uplands Avenue, Liltleover, 
Derby. 

ON Sunday, August 16th, a Mobile Rally was held at 
Rykneld School. St. Alban's Road, Derby. This was 

organised jointly by the above society and Derby Short -wave 
Experimental Society (G3EEO). Admission was free and events 
included a Mobile Competition. a display of radio -controlled 
model aeroplanes and static exhibitions by G3EKX and the 
Interplanetary Society. There was a film show for the children. 

Weekly meetings continue to be held on Wednesdays at 
7.30 p.m. at the Derby and District College of Art. Green Lane, 
Derby, and we are always pleased to welcome visitors and new 
members. 

PORTSMOUTH AND DISTRICT RADIO SOCIETY 
Hon. Sec. : A. C. Cake (G3CNO), 7, Wheatstone Road, 

Southsea, Hants. - 

THE above society took part in the 1959 N.F.D. and weather, 
though bad at first, cleared up for most of the latter hours. 

The operators of the two stations operating are to be congratu- 
lated on their capability to work on the " key " non -stop for 

24 hours. They were G3ADZ, G3JZV, G3CNO, G6;VZ. G3KLM 
and G3JLO. Harry Woodman and Sam Howard are to he 
thanked sincerely for their hard work in looking after the " inner 
man." 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson (G3MDW), Candy Cabin, Ogden, 

Halifax. 

AT the monthly meeting of the above society held at the 
Sportsman Inn, Ogden, Halifax, the lecture was to have 

been a recording on aerials. Unfortunately, 'he recording failed 
to arrive in time, so Mr. H. Brooke (G3GJV /M) nobly stepped 
into the gap with a lecture on mobile equipment. commencing 
with a demonstration of a QSO with a fixed station. 

At the same meeting it was decided to hold C.W. classes at 
future meetings. 

RAVENSBOURNE AMATEUR RADIO CLUB 
Hon. Sec. : J.'Wilshaw (G3MPX), 4, Station Road. Bromley, 

Kent. 

MEETINGS are held every Wednesday evening at 8 p.m. at 
Malory Secondary School, Launcelot Road. Downham. 

Kent. where club members operate transmitter G3HEV. New 
members are always welcome, further details are available from 
the Hon. Sec. 

READING AMATEUR RADIO CLUB 
Hon. Sec. : R. J. Nash (G3EJA), 9, Holybrook Road. Reading, 

Berks. 

CLUB meetings are held on the last Saturday of the month, and 
new members are always extended a warm welcome. Forth- 

coming talks will be on SSB equipment, receiver design and 
construction, and Radio operating in the Merchant Navy. 

GRAFTON RADIO SOCIETY (G3AFT) 
(Affiliated R.S.G.B.) 

Hon. Sec. : A. W. H. Wennell (G2CJN), 145, Uxendon Hill, 
Wembley Park, Middlesex. 

Arrangements 
have again been made with the Holloway L.C.C. 

Evening Institutes for official courses in the Radio 
Amateurs examination and Morse (both for beginners) to be 
held this winter at the Montem School, Hornsey Road, Holloway 
London, N.7. The classes will meet on Mondays, with a repeat 
lecture on Tuesdays and Wednesdays, commencing Monday, 
September 28th, for the Radio Amateurs course at 7.0 p.m. to 
9.0 p.m. (Instructors : S. H. lies (G3BWQ) : P. F. Bernal 
(G3KQZ) ; R. C. Hills (G3HRH)), followed by the Morse at 
9.0 p.m. to 10.0 p.m. (Instructors : L. Barber and A. Ralph). 
The fee for either course is 20 / -, or 22,6 for the two, and applies 
tion in the first instance should be made to the Hon. Secretary of 
the Grafton Radio Society, A. W. H. Wennell (G2CJN). 145, 
Uxendon Hill, Wembley Park, Middlesex, so that a place may be 
assured. In the City and Guild's examination held last Ma 
another 26 passes were obtained, making a grand total of 1 I 1 in 
the six years this course has run. 

In addition to the above, the club meet on Friday evenings 
commencing September 4th for the usual club activities and 
new members and visitors are especially welcome. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : G. Western (G3LFL), 118, Salisbury Avenue, 

Barton, Torquay. 

THE Club meets every Tuesday and Friday evenings at 7.30 p.m., 
at the Y.M.C.A. Headquarters. Castle Circus, Torquay. 

New members are always welcome, and full details of membership 
etc., are available from the Secretary. 

At the Club Headquarters, an all-band transmitter is under 
construction, and the newly- acquired call -sign G3NJA has been 
used several times recently from stations installed at local hobbies 
exhibitions. Over 250 individual contacts were established with 
stations in the British Isles, Europe and Canada. 

Some 30 members were present at the July meeting when 
Derrick Webber (G3LHJ) gave details of the new SWL 
contest which he has arranged. This is for a period of six months. 
and is on the basis of a point per country per band. and the 
winner will receive a silver trophy. A discussion on " Beam 
Aerials " proved most-popular. Next month Bill Jones (G3BBF), 
on leave from Libya, will describe how the R.A.F. club (5A2CV) 
was founded and " put on the air." Visitors to the area are 
especially welcome to both the monthly meetings at the Y.M.C.A., 
Torquay. and to our headquarters at 94. Belgrave Road. Torquay, 
on Tuesdays and Friday evenings. 

WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec. : H. F. Richards. 17, Reynolds Lane. Tunbridge Wells 

THE society meets fortnightly on Fridays at 7.45 p.m. in the 
Adult Education Centre, Culverden House, Tunbridge Wells. 

Prospective members and visitors are always welcome. It is 
planned to hold the annual WKARS Mobile Rally on August 23rd 
in Dunorlan Park, Tunbridge Wells. This has proved to be a 
very popular site during past years. Further details of member- 
ship and the society's future programme can be obtained from the 
club secretary. 
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SOUTHGATE. FINCHLEY AND DIS- 
TRICT AMATEUR RADIO GROUP 

Hon. Sec.: A. G. Edwards (G3MBL), 244. 
Ballards Lane, North Finchley, London, 
N.12. 

MEETINGS 
are held on the second 

Thursday in each month at Amos 
School. Wilmer Way. Southgate (near Arno, 
Grove Tube Station) at 7.30 p.m. Licen- 
sed Amateurs and SWL's are very welcome. 

SI.ADE RADIO SOCIETY 
Hon. Sec. : C. N. Smart. 110, Woolmore 

Road, Erdington, Birmingham, 23. 
THE Club Station (G3JBN) at The 

Church House, is available for the use 
of members for constructional purposes. 
Instructional morse classes will be arranged, 
as required, if intending pupils make a request 
to the Tech. Sec. or Hon. Sec. Slow morse 
transmissions are radiated on the air each 
Tuesday evening from Station G3AYJ 
on 1.9 Mcrs at 8 p.m. 

Forthcoming events: 
September 13th. -Slade Harcourt Trophy 

D, F Test. 
September 19th.- Members' Apparatus 

Exhibition. Equipment submitted will be 
judged for the " Enterprise Trophy," but 
members not eligible for the competition 
are requested to bring along their latest 
piece(s) of home -constructed gear. 

September 25th. -" Non -Destructive Test- 
ing Techniques." A lecture to be given by 
Mr. L. 'f. Perriam, of I.C.I. Ltd. 

WANSTEAD AND WOODFORD 
DISTRICT RADIO CLUB 
Hon. Sec.: N. B. Hough, 24. Raymond 

Avenue, South Woodford, London. E.18. 

THE above club (G3BRX) is in the process 
of re- forming, and new members will 

be more than welcome at the meetings 
which are held at Wanstead House, The 
Green, Wanstead, London, El I, at 8 p.m. 
on Wednesdays. Full details are available 
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The first -ever simultaneous filming of a Transatlantic link between 
British and American " hams " was made recently in connection with 
an STV schools broadcast. A well -known Scottish radio amateur, John 
Churchill (GM3MBC) was filmed at his home in Glasgow, while in 
Bryn Mawr, Pennsylvania, another camera crew were recording his 
conversation with the "queen" of American amateur radio, Mrs. Eleanor 
Hammonds (W3BIW). John, a professional photographer, has logged 
over 100 different countries since he first went on the 15 -metre band 

with his simple 45W rig some 18 months ago. 

from the secretary. 

PRESTON AMATEUR RADIO SOCIETY 
Hon, Sec. : G. Lancefield (G3DWQ), 35, Brixton Road, 

Frenchwood, Preston, Lancs. 

THE society has recently been very fortunate in obtaining a 
new QTH at 145, Hammond Street. Preston, and meetings 

will be held in future each Wednesday evening at 7.30 p.m. 
A transmitting licence has been applied for and it is hoped to 

have the original call -sign (G3KUE) issued again shortly. 
The future programme will include basic theory, practical 

work and morse instruction. Lectures and visits to places of 
radio interest are arranged from time to time. New members 
and visitors are always very welcome. 

COURSES OF INSTRUCTION 
WEST LONDON R.S.G.B. GROUP 

THE following classes. organised by the East London R.S.G.B. 
Group, in conjunction with the Essex County Council are 

available for all those interested in amateur radio irrespective 
of whether or not they are members of a Society: 

1. Radio Amateurs' Examination Course. 
Wednesday, 7.15 to 9.15 p.m. Eight -month course for those 

intending to take the examination. 
2. Morse and Codes of Practice. 
Monday, 7.30 to 9.30 p.m. A six -month course for those who 

wish to learn morse up to G.P.O. requirements for an amateur 
licence. Arrangements have been made with the G.P.O. for those. 
who, in the opinion of the masters have reached the required 
speed, to be tested at the College in the evening by a representative 
of the Post Office. 

The venue for the above classes is : The Ilford Literary Institute 
High School for Girls. Cranbrook Road, Ilford. Essex. 

It is adjacent to Gants Hill Station on the Central London 
Tube and buses pass the door. 

The fees for those living in the Essex County Council area are : 

30s. for the R.A.E. Course. 
20s. for the Morse and Codes of Practice. 
35s. for both Courses. 
Students from other parts of London will be admitted as 

out-County Students provided the local authority is notified. 
Enrolment nights are : September 7th to 10th, 1959. 7 to 8.30 
p.m. Classes commence the week beginning September 21st, 1959. 

These classes have been running for the past 12 years and over 
200 students have passed the R.A.E. Examination. Those 
interested should, in the first instance, write to Mr. C. H. L. 
Edwards, A.M.I.E.E., A.M.Brit.l.R.E., 28. Morgan Crescent, 
Theydon Bois. Epping, Essex, for the reservation of a place. 

INSTRUCTION FOR R,A.E., ETC. 

THE following evening classes organised by the Middlesex 
County Council are to be held during the Session 1959 -60 : 

Brentford Evening Institute, Clifden Road, Brentford. 
Radio Amateurs Class ... Wednesdays, 7.0 p.m. 
Morse Instruction ... Tuesdays. 7.0 p.m. 
Radio Servicing .. Tuesdays and Thursdays. 7.0 p.m. 
Classes begin on September 21st, 1959, and prospective 

students should enrol between September 14th and 17th. 1959. 

Northwood Evening Institute, Potter Street School, Northwood 
Hills. Middlesex. 
Courses for the R.A.E., general radio theory, practical radio 

and morse instruction commence iii September, and enquiries 
and enrolments should be made between 6.30 and 8.30 p.m. at 
the Institute September 14th to 16th. 
Wesley Institute, Wesley Road, N.W.10. 

Radio and TV theory and practical courses will be held on 
Mondays and Wednesdays at 7.0 p.m. commencing on September 
21st, 1959, ending on July Ist, 1960. Fees will be per Session 
of two Terms -30s. for one evening per week, and 37s. 6d. for 
two evenings per week. Canteen and parking facilities are 
available. Postal enrolments should be sent as soon as possible 
to " Jeanville." Brighton Road. Addlestone, Weybridge. Surrey. 

PRACTICAL WIRELESS 

CIRCUITS 
170, Ei tior' 

By F. J. CAMM 17 6, by post 187 

From 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, W.C.2. 
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TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
6 MONTHS. Carriage and insurance 12;6. 
Enquiries welcomed for any types not listed. 
Due to the high 41. lity of our tubes and low 
number 411 returns, we able to maintain the 

s 

following unusually low prices. 
8501, 6504, 6505, CRM91, CRM92, MW22 -7, 

MW22 -14, 16W22-14C, 
MW22 -17, MW22 -18. £2/15/- 

C12FM, CRM121, CRM121A, CRM122, MW31-7, 
MW31-14C, MW31-17, 
MW31-18, T1254. £3/ -/- 

3/18. 3 31, 14EP4, 14KP4A, 108E, 121K, 141E, 
7201A, 7202A, 7203A, A W36-21, C14FMa., CRM141, 

1415/31/16, CRM142, a1!1g, MW31-74, irJ/10/- ME38-24, 16W36-44, 712-649. 
17AEP4, 17ASP4, 6706A, C17FM, CRM171, 

CRM172, MW43-43, 
MW43-84, 740M. £4/5/- 

318A, 4.15, 8801A, C14BM, C17BM, CRM151, 
CRM152A, CRM152B, CRM153, MW41-1, 
MW43-80, TAIS, 
TR14-2, MW43-69. £5/5/- 

C21RM, C21NM, CRM211, CR31212, £61151. 
MW53-20, MW53-80. 

REGUNNED TUBES 
ALL GUARANTEED 12 MONTHS. 
Excellent workmanship. Can. g ins. 12/b. 

1211. 12KP4M1131/74, £5/10/ - 
MW36 -24, AW38 -21, 141E, E5/15/_ 

14E1.4, CRM141, CRM142. 

CRM171, MW43 844, 1711E, 1R7ASP4. £6/5/ - 
MW53-20, MWS3 -80, £9/10/ - CRM211, CRM212. 

NEW TV TUBES 
Subject to 12 month Guarantee. 
Carriage and insurance 1210 extra. 

22W31/74, 111/36/24, 16W36 /44. £7/19/ - AW36121, AW36/80. 
AW43 /80, 1áW48/64. £8/19/- 16W41/69, MW43 /80- 

All other types of new TV Tubes axaiiable a1 . 
standard list prices plus carriage. 

SPECIAL OFFERS 
4 -SPEED RECORD PLAYERS 
Lauer 11.8.11. '1'1'0 l'or,table, together with 
lightweight Staar Galaxy dual sapphire crystal 
turnover pick -up head. 
Truly amazing vuole at £3/10/- 

CO -AXIAL CABLE 
Semi- Air -Spaced low loss. 1 -19 yds.. 7d. per 
yd., p. a p. 1/3. 20-39 yds., Id. per yd.. p..v p. 1(9. 

60 YARD DRUMS 2216. P. & P. 2' -. 
VALVES 

PALL 
GUARANTEED 3 MONTHS. 

PL81 SVALUE TM AT ONLY 7/- EY51 EN gT 7/- U25 SEHNODS 7/- 

100 CONDENSERS 10 /- 
Due to huge purchase we can offer a wide, well - 
babmeed range of mainly the latest miniature 
Ceramic and Silver Mica Condensers from 3 pP 
to 10,0131 pF. LIST VALUE OVER 55. A nuat 
for your spares box. Only 101 -. 

PM SPEAKERS EX Q M 
UIPMENT 

Tested, top makes, performance guaranteed. 
X!'fl {in. 7/6 Sin. Uuin. 

7X4 12/- ]nXG 14/- 
TRANSISTORS AND DIODES 

RED SPOT. Tra,oistors or I.F., L.F. and Output 
up to 8110 kc/s, 6/6. WHITE SPOT, R.F. and 
I.F. '2.5 Mo /s., 9/9 XA103, 15 / -; XA104, 17/6: 
XB104, 10 / -. 0ET15. 25 / , GERMANIUM 
DIODES. General porlese lamons make, 9d., 
8'- dos. DIODES. Equivalent to 112X44, 8/9. 
RECTIFIERS. SPECIAL OFFER. Folly guaran- 
teed ex- equipment. RM4, 9/6 ; 14Aí86, 9,6 ; 
14RA 1.2.8 -2, 918 ; 14RA 1- 2 -8-3, 9/6. 

H.T. RECTIFIERS 
200L13679A (240 v. 80 tnA), 6/ -; EM!, 6/ -; 
RM2, 6 /6; RM3, 9 / -; RM4 (ER4), 16i6 : EMI 
(ER5), 21/- ; 14A136, 17/- ; 14A97, 23/- ; 14A1011, 
26/ -; I8RA 1.1.16 -1, 7/9; 14RA 1-2-8-2, 18/ -; 
18RD 2- 2 -8 -1, 14/- ; I4RA 1- 2 -8 -:1, 22 -. 

CHARGING EQUIPMENT 
RECTIFIERS. Iran selenium full wave. 12 v. 1 

y.. 5 / -; 12 v. 2 amp., 8/- : 12 v. 31.4 amp., 9/6. 
TRANSFORMERS. (Primary 0-210 v..240 Second- 
ary 0 -3.5 v.-9 v. -17 v.) for charging 2 v., 6 c. or 
12 v. batteries, 1 amp. size, 9/9, 1/- post. 2 amp. 
size, 14/6. 1,8 post. 4 amp. size, 19 / -, 1/9 post. 

TV SETS 
TRULY AMAZING VALUE MADE POSSIBLE 
ONLY BY THE LARGE QUANTITIES SOLD. 
PICTURES NOT GUARANTEED. AS RE- 
CEIVED IN PART EXCHANGE. ABSOLUTELY 
COMPLETE, ALMOST ALL ARE LATER A.C. D.C. 
TYPES. CARRIAGE, ETC., 1'- EXTRA ON ALL 
TYPES. 

5- CHANNEL T.V.s 
Modern. Table 12in., Untested. All goal tubes, 
tunable all B.B.C. stations, 14/1 0/. all top makes. /'0 

Single channel, beolutely 12in. T.V.E. complete. As 
above. Mainly Ch. 1. t 

5 C untested, cr/ude n 14ín T.V.E. raven nguhannel, lar or l'RM 141 Tubes. 
As selling at twice the price 
elsewhere. 11 

Limited munber as above, all t7in T.V.E. wu,, 
War tubes. 

I.T.V. CONVERTERS WITH INTERNAL POWER 
PACE. Sell -known wake, at a very competitive 
price, completely enclosed. Finished in ham- 
mered gold. Very compact. Can he put inside 
practically all T.V.s. Gain and Trimming 
controls. Listed at 47.70. e3/.../ 
Carr. 3 /6. 3N 
Or special price of 13 if purchased with a of 
the above T.V. sets. 

4 -SPEED SINGLE PLAYERS 
C'OLLARO 4 -speed RCI'554 ... ... 56.19,0 
GARRARD 4-speed 4x1' ... 67. 7.6 
GARRARD 4 -speed 'TA MKTI .. 68.19.9 

i WATT TRANSISTOR PUIH- PULL 

STAGE HIT. Can transform your existing 
'l eaneistor Receiver or Amplifier into a really 
high volume set. Two I:ET15 Power Trau- 
sistors, cornet Posh -Pull input and 3 ohms 
output transformers. Instruct ions. 92.19.0. 
Post 2, 

XTAL PICK -UPS 
STAAR GALAXY. Singh. hole mounting; light- 
weight adluotable needle pressure. -For thy 
3- or 4.speed turntable. Amazing value. 
1. With latest Steig and Reuter or Sono- 

tone cartridge. Interchangeable with 
and similar to the Acne (1P05. Exeel- 
lent. production 178 
Cartridge mile ... .. .. . 15 - 

2. As above, with Aces GPO cartridge .. 22 - 

ÁC08 14GP:17 Cartridges ... ... ... E5 - 

g- £12/10/- 

VALVES 
195 REDUCED 

GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex- Government o 

r 
ex- 

equipment origin. Satisfaction or Money Back 
Guarantee on gaols if returned unused within 
14 days. 4d. FOR LIST OF 800 TYPES. 

10% DISCOUNT "END" >A8 EI 
of any SIX VALVES marked in black type 115% 
in dozens). Post 1 valve, fad.; 2 -11, 1/ -. 

OZ4 5 6 6A7 9/6 
1A51:T 8.- 'ABG 8/8 
1A71.1T 18.,66AB8 9/6 
IC5GT 11/ 6AC7 4/8 
105 16/7 6AG7 5/I 
1H5GT 10/- BAKE 6/- 
124 3/9 BALA 4(6 
1N5GT 101 sAM4 4/- 
185 7/- BAQS 716 
124 9; EATS 7/- 
185 B /6 6AÚ6 9/4 
1T4 5/3 6B7 5/9 
2A7 966BSG 3/- 
21311 4/8 6BA6 6/B 
3A4 6/- 813E6 4/6 
3A5 9 8BG6G 12/6 
SQIOT 9/ 88116 5/- 
384 7/8 6826 7/6 
3V4 7/9 6BR7 10/6 
0R4GY 9/ 8ßW8 13/6 
5U4G 6/3 6BW7 7/9 
5V4G 16/6 UNA 5/9 
6Y3á 81-604 3/6 
1IY3GT 7/ 6C5 1/6 
OZIO 9/- SC'8 4/3 
524GT 11/ *3C19 9/6 

8C10 8/9 flK7GT 5/3 
6(1080 16/-11C8G 4/6 
817118 11/-61CSGT 9/9 
6>x 4/6 6K25 7/S 
8D3 9/6 6L1 13/I 
606 4/6 61.60 7/6 
SFl 6/5 6L7M 7/- 
8F60 6/6 8L18 9/6 
SF6M 6/- 6L19 11/8 an 4/6 6LD3 9/- ens I/- 6LD12 913 
6F14 10/6 6LD20 8/I 
6F15 9/- 6P15 8/3 
6F16 819 1P26 9/S 

6F33 6/3 WO 7/3 
4H6M 8/- 11Q7GT 9/6 
6a5 4/6 6847 61- 
6730 2/9 88D7 S/- 
6J5GT 3/688G7 5/- 
416 2/13 68H7 4/8 
4170 5/- 68,17 9/9 
6170T S/6 68E7 r 6/6 
6J7M 7/6 68L7GT 6/9 
eKeCIT Iro 4/9 no 8/3 887 8/13 

6U4GT 10/612Kß 12 6 77 
6V6G 5191:1Q7GT 8 - 7? 
6V6GT 6/6 12507 8 - 80 
6X4 6/8 12817 5 6 83 
83E50 5/-128K7 8 - 90AV 
0X501' 8/6128N7 8 8 18513T 
7A7 11/61487 14 - 32,3A 
7B5 12/819AQ5 9 6 713A 
7B6 8/-19BG6 15,- n07 
7B7 81- 20131 98 8wi 
7B8 12/6 20F2 9/8 813 
7C5 7/8 20L1 12/6 2060 
706 7)6 20P1 11 -6 '3763 
7H7 7/6 20P3 12 6 7193 
7K7 8/- 20P4 15 - 4Z3l 
787 9/6 20P5 17 6 B38 
7Y4 7/625A6G 8 - 865 
7Z4 10/5 25L617 6 - CBL:11 
SOCS 9.- 231.011' 9 8 C('H35 
OCT 12"8 25Y5G 9 - (:L33 

111C14 9 3 25Z4G 8- l'Y31 
1121 6 8'7S(' 1131- 083 
10F9 10 - 30C1 7/9 D77 
10L14 91 SOFS 7/6 D152 
101,113 7'6 30FLI 9/4 DA30 12 6 ECM 
101.131112/8 30L1 8/6 DAMO 25 - E(1(184 
1OLD12 9/6 30P4 14/- DAl.1 10 - F.0085 
10P13 12/. 30P12 11/6 DAF91 6 8 ECC91 
10P14 181-l0P18 8/- DAF90 S 3 t:1T'nu 
10P18 8/630PL1 11/8 UF33 10 - l:,'Fit! 
12A6 6/I35L8GT 9/6,DF91 5 3 ECH35 
12A16 8/935W4 9/- 1119,; 83 1$21142 
12AT7 I/O 35Z4GT 9/- DH83 7 9 EC1181 
12AU7 5/9 357,50T 6/6 DH77 8- F(7.80 
12A17 7/142 7/6 DK91 - E0L8.1 
12BA8 8/- 5005 11/1 DE92 9 8 EF34 
12BE8 9/-50CD6 16/- DK96 8,6 EF37 12BH7 9//50L8GT' 9/6 DL'3.5 11.6 
1208 8/-I53KU 11/6 131.82 9/- EF39 
125.1 18/f¡54E17 9/6 D1.92 7/8 EF40 
12JSOT 1/ 61BT 9/8 DL94 71 EF41 
12K70T 1/-018PT 11/- DL96 8/6 EF42 

4/6111/.50 9d. EF60 HT33C 6 8 F1,2 8- t v'P86 11 - 
5/-I EABC80 8/8 Brit. 1/6 1I7'35 - PZ30 8 8 0,'B42 8 8 
BI-' BAGS' 5/3 Rei 2/- ET44 9 61/.,.a 881-t'R81 93 
9/6 EAF42 S/6 B.S.A. 2!6 ET45 8 8 R is 15 - I,'L82 12 6 
4l0IEB94 1/6EF54 3/6 ETU 08 Rl9 1911'1'11.83 14 - 
1S/- E841 7/-X880 5/9 ETBO 12 6 sin; 9 - 1 1'41 9 - 
15/- ER91 4l8 EFRi 7/3 KTW61 51 8P41 2 8 l'1,42 8 8 
35 /-11313C3 9/-EF86 11/S K111 63 688P61 26't-F'8u 9.9 
5l-EBC83 5l-RF89 9/- ETZ6M 5 6 81'23 12;8¡1'11/13 10 - 

19/-I EBC41 9/- E1,91 4/- 1.53 2'9 TU 78 UF86 16 - 
46/- EBC81 11/- Kim 51- 1,N152 98 TH31)C 11N UF89 6- 
S/8 RBF80 8/6 EF05 5.'- LZ:119 8 - 1"14 B I UL41 8 6 
10/-, EBF89 S/9ELt2 4/- MPH 861'18 9ï-UL44 13 

EBL31 23.1 ELMS 9/8 N37 9 8 1-21 6 8 711.48 96 
0/-'EBL81 11/-2228 12/6 N78 13 - 1'24 71115.84 8'6 
816EC52 ,5/9E1,41 9/3B108 9'61"2.-, 1281,!N80 111 
4'9 EC81 4/6 EL42 98 N152 11 9 U20 12 8 1 1'6 10'11 

161- ECC31 11/- EL84 8/3 P41 41 1731 8- l'1 7 f!/ 
71- ECC:t'-r 3/9 EL85 121- P81 2 3 1T3 11 - r 

19,81 ECC:t3 7,'6 RL91 4/- PCC84 92 1 :t5 11, - 5 
t n 7/5 

16F7 110(264 I/- EL95 916 PCC85 1016 137 24,6u1-41 6/9 
1 6 E(X;3:5 6/9 EM34 6/- 18X89 DI- 143 10:- I-Y85 7/6 

4 8 EC'C81 6/9 EM80 9/3 PCF80 8,'- l'511 6,- VP41 6;1 5- ECC82 6/9 RM81 9I3 PCFB-r 10'- 152 1'3 VR150/;40 
7/8 EMS4 10/6 PCL82 10'- 5176 5/- 7/6 
9/- EMS 14/4 PCL83 12'- 4`70 5!6 W61 9/6 
8/6EN31 18/- PCL84 1411r13:í 74 W76 6/- 
4/8RY5I 10/- PEN25 l'191 1111 W77 1'- 

10/6EY86 11/8 PEN45 7'- 1,281 6/6 W81 511 
10/6 RZ35 1/6 PEN46 51 1-282 22'7 X6I11 9/4 
6/- RZ40 7/8 PEN:Ix:t 9 - 11301 46 X83 9/- 
89 EZ41 9/8 PUS 9 - I?403 9,9 X65 11%- 
8'g EZttO 81- P1,10 13 9 (404 96 X66 11/- 
9/6 EZ81 8/6 PL3n 140 17801 18/- X70 9M1 

11/- GT1C 12/6 PL81 11 9 IrABC80 9'6 X76 22A 4, MSS f/6 P1.82 8'- l'AF42 9i- X79 221 
GZ34 12/6 P1.83 9- 1 '114l 8,6 Y83 11- 71-GZ37 19/6 1.1125 8- BC41 716 263 5.'- 

1410 
HABC800'1 P131 8 6 1"RlYtl 121- 7.ri6 31 
H1.41DD 9/6 PY3.1 14 8 I ite'80 8'6 Z77 4- 

8/9 EYES IN PY80 8- 1 it F89 9 6 Z152 51 
8/S ET32 6/- P1F81 7'6 1.r.5 9 8 Z719 5 9 

Post : 2 lbs. I /6, 4 lbs. 2/ -, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D. Callers always welcomed. (E.C. Weds.) 
LIST OF 1,000 ITEMS 6d. ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING C 
P.O. BOX 21(P), 

350 -352, FRATTON ROAD, PORTSMOUTH. 
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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 /I6in. 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 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 

I I /I6in. diameter by 3 /41n. 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 1 /I6in. square by I Ain. high ... ... 17/6 

PRINTED CIRCUIT-PCA1 
Size 2:in. x 81in. 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 

FREE TO AMBITIOUS E. S. RADIO, 

ENGINEERS ! 
(MAIL 

e-..:.;. 
Have you sent for your copy ? 

' ENGINEERING 
OPPORTUNITIES 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on ` NO PASS -NO 
FEE " terms for a 
recognised engineering 
qualtficat ion, 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 Lao 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 148 -page 
"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
that interests me 
British Institute of Engineering Teehnelogy 
4048, College House, 29 -31, Wright's Lane, 

Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT ? 

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. 

A.M.Brit.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 

128, STATION ROAD, 
REDHILL, SURREY. 

ORDER ONLY) 
Aluminium, IB g.. 316 sq. ft. all sizes to 18ín. x I8M. 
Aerials. TV. FM, Radio. 20% off list. Battery Portable 
(formica covered case). 4 valve, ferrite rod. L /M. Sin. L /S., £8/8/0. 
Bakelite plugs, s /plugs, muitiplugs, 10% off list, all makes. 

Co -ax. cable, 7d. yd. Brown. White. Co -ax. plugs and 
sockets, I/- ea. Mains cables, 20% off list. Crystal sets, 
Coloured Moulded cabinet, L /M, 22/6. Crystal coils, M /L, 3/6. 

Crystal kit, 11/6 less cabinet. Condensers, 16 mfd., 350 v., 1 / -. 
175 v., 9d..0002 M. Mica, 6d..001 M. Mica, 8d. Condensers all values 

at competitive prices. Diodes. G.E.C., 3/6. Others, 1/6. Enamelled 
and cotton- covered wires, 2 and 4 oz. reels. Eliminators 
for A. Dry sets. £2/15/0. Size 31 x 2 x 21in. Ferrite rods, 4in., 2/- ; 

8in., 2/9 : slab Slin., 2/9. Ferrite aerials, M.W., 6/6. L /M, 10/6. 

Gang condensers Twin " 00 " for transistor radios, 8/8 ; single, 7/.. 
Headphones, H.R., 16/6 ; L /R, 10/6. Insulators, egg, 6d.; 
hook, 6d. Insulating tape, 6d. ; coloured, 1 / -. Line cord, 
2/6 yd., 3 way ; 2 way, 2/2 ; state amperage. Droppers, .1, .I5, 
.2, .3, 4/8 each. Midget droppers, .2, .3, 6/ -. Size 2.1 x 1!. Loud- 
speakers, 2in., I8 /- ; 3!.in., 19/6 ; Sin., 19/- ; 6!.in., 21/- 
Bin., 22/6 ; IOin., 28/6 ; Ì2in., 3.8 or 15 ohm, heavy duty, 15 

watt, £4/15/0. Elliptical, 7 x 4, 21/ -; 10 x 6, 32/6. Motors, Mighty 
Midget, 3-6 v., 10/ -, 13/- geared. Mullard books in stock. Nuts 
and Bolts, 2, 4, 6, 8 B.A., 1/- packet. Panel mounting signal 
lamp holders, red, green, amber, clear, 1 /10. Pilot lamps, 
all values, led. Holders, 8d. Presets, all values, 3/ -. Tag strips, 
28 tag, 1/6. Switches, Ip, 3 way, Ip 12 way, 2p 6 way; 3p 4 way, 

4p 2 way, 4p 3 way, 21 in. spindle, 3/8 each. Changeover. S.P., 3/2 ; 

D.P., 3/4: Toggles, SP /ST, 2/4. SP/DT, 2/10. DP /ST, 3 /I. DP /DT, 
3/6. Rectifiers, Rm I, 5/6. Rm 2, 6/-. Rm 3, 8/9. Rm 4, 16/9. 

Rm S, 20/ -. Contact cooled, 18 ra, 1. 1.16.1, 7 / -. 18 rd, 2.18.1, 12/9. 

16 rc, 1.1.16.1, 8/ -. 16 rd, 2./8.1, I0/ -. 16 re, 2.1.8.1, 9/9. Tran- 
sistor Set, Diode, 2 Transistors in Moulded case, M.L., 44/6. 

Transistors, P.N.P. red spot, 6/6. White spot, 9/6. Yellow 
green. 6/6. Red yellow, 14/6. Gold, 17/ , Transistor Transformers, 
IFs, 6/- Intervalve, 9/3. Output, 8/3. Mice, carbon, 4/6. 
Transformers, Output midget 5/3. Standard 6/9. Mains 350.0.350 
80 M.A. 25¡6. Mains 250.0.250 80 M.A. 25/6. Acos crystal, 35, 

22/6. 33 -1, 45/ -. Instrument irons, Solon, 22/6. Service Sheets, 
Tele., 3/6. Radio, 2/6. Valves, all types, new, boxed, guaranteed, 
all below list. S.A.E. 
Cash with order. Postage, Packing, over E5 free, up to ;: lb., 1 / -. 
Ilb., 1/6. 21b., 2/, 31b., 2/6. 81b., 4/ -. ISIb., 5/ -. 
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The Editor does not necessarily agree with opinions expressed by his correspondents. 

Transistors v. Valves 

SIR, 
-Being a member of what has been referred 

to as the younger radio set, I would like to 
say that I detest transistors and continually blow 
the trumpet of the exalted valve. I would also 
like to hear more about heaterless valves. -G. F. 
MATTHEws (I love). 

Meter Shunts 
SIR, -I have noticed in recent issues that 

many readers have made intelligent contri- 
butions to finding formula for multimeter shunts. 

I feel, however, that 
the author took all f 
these methods into 
account, and showed the t, 

constructors the easiest i 

possible approach by the 
I 

simple law of ratios, 9 
to 1, 99 to 1, etc., and 
the tolerance of these 
ratios is exactly the t 
same as for a formula 
occupying yards of paper. Many of my friends 
have taken up radio, and look to PRACTICAL 
WIRELESS for guidance, and I might add that 
they are acquiring a great knowledge, but when 
they read these other methods they are apt to 
become confused. So please let us stick to the 
formula given in the article; it is self -explanatory, 
after all. -G. G. BARNES (London, N.W.9). 

others can give outputs in the region of 50 watts, 
at medium fidelity, these finding use in audio 
amplifiers for dance halls, etc. Also, as has been 
said before, they have the great advantage of being 
small. -A. T. WHIPP (Ilford, Essex). 

Transistors 
SIR, -Every month PRACTICAL WIRELESS is sent 

to me by friends in Brighton, and I must say 
that I enjoy every issue of it and, though I receive 
similar publications from other countries, 
PRACTICAL WIRELESS is to me by far the most 
interesting. 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to tam,!, diagrams or protide Instructions for modifying 
commercial or surplus equipment. We cannot supply 
alterarrire details for receivers described in these pares. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
Ol ER THE TELEPHONE. if a postal reply is required 
a stamped and addressed envelope must be enclosed waé 
the coupon from page iii of cover. 

Information Required 
SIR, -T wish to obtain a copy of the November, 

' 1957, issue dealing with the conversion of 
the BC455 receiver. Can any reader assist me? 
I am quite willing to pay. 

I would also like to hear from anyone who has 
carried out these conversions or any others. -P. 
SHORT (5, Saint Mark Road, Hurlyvale, P.O. 
Edenvale, Transvaal, South Africa). 

SIR, -Could any reader please give me details 7 of the cheapest way to convert an old 9in. 
television set (BBC only) for reception on the 
BBC's V.H.F. /F.M. bands? 

I would also like to say that I agree fully with 
the views of G. Plachey and R. S. Jenkins (Open 
to Discussion, May and June) on transistors v. 
valves. Although the transistor has some way to 
go before it catches up the valve, it is catching 
up fast as is seen by the fact that some experi- 
mental transistors are capable of operating at 
frequencies in excess of 100Mc /s, thus rendering 
them suitable for use in V.H.F. /F.M. equipment; 

Unfortunately, your 
April issue does not 
mention transistors, the 
subject I am most 
interested in, at least 
only in the ads. Why is 
this ? Do you think 
that people have sud- 
denly lost all interest in ---- transistors ? It is obvious 
that nobody wants to 

build audio- amplifiers all the time and most 
of the radio amateurs have now sufficient 
experience to build audio -amplifiers to almost 
any requirement -but what about radio- frequency 
amplifiers (for the medium -wave band) and 
small transmitters with transistors ?- WoLFGANG 
TIBURTIUS (Bilbao, Spain). 

D.F. Loop Data Required 

SIR, 
-Several of my yacht- owning friends have 

expressed interest in a D.F. loop aerial that 
could be used in conjunction with a transistorised 
portable receiver modified to receive the M.F. 
beacons. The commercial directional aerials 
appear to be unduly expensive. Has any reader 
information on the construction of a suitable 
ferrite rod directional aerial suitable for the 
purpose indicated? -R. G. W000 (Flat 46, 
Grosvenor Garage, Grosvenor Road, Westcliff- 
on-Sea, Essex). 

"Command " Receivers 

SIR, 
-Some years ago, it was possible to obtain 

coils suitable for converting the " Command " 
series of receivers to medium waveband opera- 
tion. I have one of these coils suitable 
for a BC454 which worked well. I am 
wondering if the same coil could be used to 
convert a BC455 or 453; perhaps merely a 
change of padding condenser would all all that 
is required. I am wondering if any reader has 
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experimented on these lines or has information 
about a source of supply. -T. M. SANFORD (c /o 
Avalon Telephone Co. Ltd., St. John's, Newfound- 
land). 

Old Parts Wanted 

SIR,- 
-May I through your columns appeal for 

assistance for the R.A.F. School Radio Club, 
Nicosia, of which I am instructor. The boys 
are very enthusiastic, but are hampered by lack 
of components which are very scarce and expen- 
sive. If any reader is clearing out his junk box 
the surplus would be greatly appreciated and I 
will be only to pleased to pay package and post- 
age, surface mail is 3s. 6d. for a maximum 221b. 
Our most urgent wants are headphones and tuning 
condensers. -J. W. WEST (1087835 Sgt. West, J., 
Radio Servicing Flight. Royal Air Force, Nicosia, 
B.F.P.O. 53). 

Correspondents Wanted 
QIR, -I am nearly 24 years of age and am very 

interested in radio, amplifiers and rectifying 
faults, the designing of power transformers, 
chokes, etc. 

I should like to correspond with amateurs of 
the same age. -M. A. CHOHAN (Barrack 115, 
Quarter No. 3, Xarachi Airport, Pakistan). 

SIR -I am nearly 15 years old, and am very 
interested in amateur radio. I would like 

to correspond with any S.W.L: s. of my own age 
preferably. -H. B. BRODERICK (67, Victoria Park 
Road, Winton, Bournemouth, Hants). 

A Comprehensive Valve- tester 

SIR, 
-I was extremely interested in the valve 

tester design published in the April and May 
isues, as I have quite recently completed a some- 
what similar instrument for my own use which 
differs in several respects to the one described. 

The panel of my valve tester is made of hard- 
board faced with a proprietary decorative plastic 
film sold for domestic use, but which I have 
found invaluable in building experimental and 
permanent instruments. 

The heater transformer was wound with three 
secondaries. secondary 1 to give voltages of 
0.3 and 0.5; secondary 2 to give a total of 9 volts, 
tapped at each volt and secondary 3 to give 
40 volts tapped at each 10 volts. By using three 
switches, a one -pole, three -way, a one -pole. ten - 
way and a one -pole. five -way any voltage between 
0 and 49.5 can be obtained in 0.5 volt steps. 

.1 found that calibration of potentiometers was 
unsatisfactory. particularly of the one used for 
screen volts as the varying currents drawn by 
different valves made it impossible to be sure of 
the setting. Accordingly the anode voltmeter is 
connected to a D.P.D.T. toggle switch which 
allows it to be used for measuring anode or 
screen volts, and is so arranged that a resistance 
equivalent to the meter resistance is substituted 
for it in the circuit not being measured. 

The same difficulty I found with the bias 
voltages. In my instrument bias is obtained 
from an extra winding of No. 38 wire feeding 
a " pencil " metal rectifier. In order to obtain 
a satisfactory change in deflection of the meter 
for measuring mutual conductance. I have 
arranged the potentiometer with a fixed resist- 
ance at either end, in my case each are 1,00012. 

The potentiometer is 15,0001-2 linear, wire -wound, 
and the output from the rectifiers is 16V. The 
resistances are arranged with a switch, so that 
either one or the other (but not both) can be 
short circuited, which has the effect of altering 
the potential of of the slider by IV at any 
position in which it may be. This, I found, was 
far superior to trying to set and reset a 
potentiometer to fairly close limits by dial cali- 
bration alone. 

The meters in my version were actually ex- 
W.D. tin. square thermo -coupled ammeters (with 
couples removed) and recalibrated as required. 
Both the movements were 3mA full scale 
milliammeters but I understand that they vary a 

good deal and in some cases are 20 or 30mA 
movements. 

The whole instrument is housed in a wooden 
case and has valveholders fitted for all the valves 
usually met with today. -F. G. MORGAN 

(Weymouth). 

A Record Player Auto -stop 

,SIR. 
-I have recently constructed the Record 
Player Auto -stop described in the June, 

1959, issue. I found that. although the switch 
was quite effective, the vibrations due to the 
speaker and pick -up were sufficient to actuate 
the switch before the record had finished, 
particularly on 45 r.p.m. records where there 
is a small gap for the run -off groove, and the 
pivot arm starts to move before the record has 
finished. I found that a small kink in the leaf 
blade of the switch soon remedied this and the 
switch then had a positive action and worked 
most effectively. 

A further fault was that of sparking in the 
switch due to the highly inductive circuit of the 
motor. causing a thud in the speaker on switch- 
ing off. This was effectively remedied by means 
of a 0.1µF condenser in series with a 47k 
resistor across the switch to act as a spark 
quencher. 

With reference to Mr. P. Rayner's " Com- 
mercial Radio " in " Open to Discussion," I do 
not think a new commercial network would be 
successful. -J. A. LE GRICE (Brackley, Northants). 

SPECIAL NOTE : VALVE PRICES 
Owing to the delay caused by the printing dispute, and 

the fact that advertisements are received so far in 
advance of the date of publication, readers should note 
that the prices of valves, etc., quoted in this issue may not 
take into account Budget reductions in Purchase Tax. 
Readers should, therefore, check with the advertiser 
before placing an order, and in the case of the Technical 
Trading Company, for instance, a list of the current 
prices of over 800 valves will be supplied by that com- 

pany 
on receipt of a stamped addressed envelope. , 
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DO -IT- YOURSELF 
TRAINING TECH WIQUE 
úcR4O /08ELECTRON /CS 

t/ou UAW while youBU /LD... 
SIMPLE... PRAGT /GAL e., FASC /NAT /NG , , , 

ANNOUNCING -after many years of highly 
. successful operation in the U.S.A. and in Europe -the latest system in home training in electronics 
is now introduced by an entirely new British 
training organisation. 
AT LAST -a comprehensive and simple way of 
learning -by practical means -the basic princi- 
ples of radio and electronics, with a minimum 
of theory. 
YOU LEARN BY BUILDING actual equipment 
with the components and parts which we send 
you. You advance by simple steps using high 
quality equipment and performing a whole series . 

of interesting and instructive experiments. 
No mathematics! 
INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner. You really have fun whilst learning! 
And you end by possessing a first rate piece of home equipment with the full knowledge of how it operates and -very important -how to service 
and maintain it afterwards. A full library of 
magnificent illustrated textbooks are included with the Courses. 
IN FACT for the "Do -it- Yourself" enthusiast, the 
hobbyist, or those wanting help with their radio career training, or to set up their own full or part - time servicing business -then this new and 
exciting instructional system is exactly what is 
needed and it can all be provided at very moderate 
cost. Easy payments available. Post the coupon 
now, for full details. There is no obligation of any kind. 
BUILD YOUR OWN: RADIO EQUIPMENT NI -FI 

INSTALLATION TEST GEAR - 
AND LEARN AS YOU DO IT ! 

LOß' OF INSTRUCTIVE 

E.YPE, eINENTS AT HOME! 

Power supply 
circuits 

Test 
equip. 

e nt 
supplied 

Amplifier 
s lacer and detector 

circuits 

` 
y 

-POST TODAY 

RADIOSTRUCT 

Basic I st stage 
receiver 

NoMathematics,/ 
To RADIOSTRUCTOR (Dept. G30) 
46 MARKET PLACE, READING, BERKS. 

Please send full details of your Radio Equipment Courses 
without any obi igaton to 

Name.... 

Address . 

BRITAIN'S LEADING RADIO TRAINING 
ORGANISATION 

BLOCK CAPS PLEASE t. 

We do not employ representatives. 

www.americanradiohistory.com

www.americanradiohistory.com


512 PRACTICAL WIRELESS 

RECEIVERS & COMPONENTS 

THOUSANDS OF SPARES. Trans- 
formers, Coils, Valves, Tubes cheap. 
from dismantled radio, television sets. 
1938 -1958. We may have what you 
need. 9in:10in. Projection Tubes. 
301-; 12in:14in.. £3/101 -; 17in., £5. 
All picture tested! EF80, EF91, 
EB91. 3/6. Obsolete Sets our 
speciality. Write, phone, call: " ST. 
JOHN'S RADIO," 156, St. John's 
Hill, S.W.11. (BATtersea 9838.)' 

CALLING 9IN. TELEVISION 
OWNERS. -Brand new factory fresh 
9in. Ferranti Tubes. originally 
£14/10/ -, will replace Mazda, Brimar, 
G.E.C., etc., £4/10/- each: 6 months' 
guarantee. TOMLINS, 127, Brockley 
Rise. Forest Hill, S.E.23. 

FM - AM STEREO 
Radiogram chassis - CB8 

Paired output 6 watts 
Plain or Stereo Records. 

A hand -built quality unit 
ONLY 120. 

BEL SOUND PRODUCTS CO., 
Marlborough Yard, London, N.I9. 

ARC. 5078. 

POWER IN PACKETS. -Brand new 
and beautifully crated with internal 
spring suspension, CV.1397 CRTs, 
identical to VCt(97 in voltage and 
colour but having slightly longer 
persistence : crated and delivered for 
118, repeat 11/6. Clarke's Elimina- 
tors. 240V. to 120v. at 30 mA, fully 
smoothed, internally soiled but O.K.. 
15/8 each. Brand new 5CP1 CRTs, 
25/- each, delivered. Now compare 
prices with _others. 60 -yd. coils of 
5 -core Cable on steel drums. 22/6, 
delivered. Stamp for super list of 
Grindstones. all sizes. i.e.. 4in.. 4/3, 
up to 16in. at 2716. DIGGINS. 
129 -133. Radnor St., Hulme, Man- 
chester. 15. 

SPEAKER REPAIRS, Cones /Fields 
fitted. Clock Coils Wound. L.S. 
REPAIRS. Pluckley. Ashford. Kent. 

ANNAKIN 
FANE Speakers. 12ín. Bass. Model 121, £9. 
12in. wide range. Model 121A, £9 9s. H.F. 
Sin. Tweeter, Model 301. £3 155. Leaflets 
on request. All Brand New goods. All 
post free. 
Bendix TA.12G. Tranx. 300 -9000 Kc. 
in 4 bands. Fully tuned. A.E. meter. 
Keying relay. with 4- 12SK7M. 3ó07 (U.S.A.). 
Less power pack and modulator. £5 ea.. 
cary. 10' -. 
Dinghy - Distress Unit, T3180. with CV93 
valve in simple oscillator oct.. dipole A.E., 
7ft. 5in. meat (collapsible), and battery case. 
No oatteries, no meters. Tuning not 
variable, but approx. 200 M /c. Only 6.'- ea.. 
post 1'9. 
Power ('nit 457. Motor generator 24 v. 
In. 230 v. 65 ma., 6.5 v. 2.5 A. Out. Filtered. 
In metal case, soiled. 10'- ea.. post 38. 
Poner Unit 743. Vibrator pack. 6 v. In. 
250 v. 50 m.a. Out. Synch. vib. smoothed. 
filtered. New. Smart job. 25 /- ea., cary. 51 -. 
Power Units for 19 and 22 Sets still in 
stock. 
Monitor 'ital. 2. Lots of parts. Neat case. 
O.R. for rebuilding as portable radio, etc., 
21- ea.. post 2'9. 
Resistors, Condensers. New. 1/6 doz. 
Your choice. Send S.A.E. for Lists before 
ordering. Hurry ! 

AN APS.13 Spares still available, but 
dwindling. 
Relays. 3,000 type. 6 C.O., 500 ohm, or 
1 C.O., 1 K., 3/6. P. 1i3. 
Lamps. Neon wires, 90 v.. 1 / -, p. 6d. Proj. 
115 v. 100 w., 213. p. 9d. 
Trade. Discount for quantity. Ask for 
quotes. 

Mainland only. No Export. 
5, ASHEIELD PLACE, OTLE1 -, YOlt k 

CLASSIFIED ADVERTISEMENTS September /October, 1959 

RECEIVERS & COMPONENTS 
(Continued) RATES : 5/6 per line or part 

thereof, average five words to fine, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House. Southampton St., 

Strand, London, W.C.2. 

RECEIVERS & COMPONENTS 
(Cool/cried) 

SUPERHET PERFORMANCE 

WITH ONLY ONE TRANSISTOR 
COMPLETE KIT FOR MEDI i )t WAVE 
RECEIVER ... ... ... _. 45/- 
EXTRA ITEMS FOR LONG \% .VVE. 6/8 
CIRCUIT & ASSEMBLY GF.N. ... 31- 

WESTHAM RADIO SUPPLIES 
REAR OF 178, ABBOTSBURY ROAD 

WEYMOUTH, DORSET 

TRANSISTORS : OC71 0/8, R.F. type 
9/6. Amplifiers, 3 valve. 4.5w., Bin. 
spkr. built in (new), 52/8 (pp. 3/9) 
1986 V.H.F. Rx.Tx.. £61101 -. P.n. 5/-. 
Walkie- Talkie, 38 MKII, tested, 45 / -. 
p.p. 2/6. Superb Instrument Cases. 
114 x 74 x 6. 4/11, p.p. 1/6. Tran- 
sistor. Set parts stocked. CARTER 
(RADIO). 347, Ladypool Rd., Birm- 
ingham, 12. 

RESISTORS. -100 new, wire ended. 
assorted, all types. 7/8 box. post 
free. COOK'S OF BEDFORD. 29. St. 
Mary's St., Bedford. 

ALUMINIUM CHASSIS, brackets. 
accessories, circuit printing. Write 
for catalogue. 25. Leach St.. Prest- 
wich, Manchester. 

TRANSISTORS. -0071 /72/73. G.T.12, 
15/. each: OC44/76/77, 22/8 each: 
return of post service. WARD, 142. 
Railton Rd.. London S E 24 

COMPONENTS. Valves. Tubes. etc. 
Write or phone for free list. ARION 
TELEVISION, 4. Maxted Rd.: Peck - 
ham. S.E.15. (New X 7152.) 

AMERICAN 51n. P.M. LOUD- 
SPEAKERS. Hi -flux magnets in circular 
metal cases. bin. dia. x 3in., ideal for car 
radio. 20/- (3'61. 75r1. PLYWOOD MASTS. 9in. dia. with all fittings take any aerial 
strain, £35 (cost). MOBILE DISC 
RECORDERS for 12 v. input precision 
B.B.C. type. complete units in three port- 
able cases. £25 (201 -). THERM IONIC 
SOUND MIRROR TAPE RECORDERS. 
as new. £20 (10/-). WIDE BAND AERIAL 
AMPLIFIERS. six outputs from one aerial 
rack mounting. mains Input. 89 /10 /0 (10) -). 
25 foot SELF- SUPPORTING TRIPOD 
BASE AERIAL MASTS. plywood tube, 
2ín. to 4ín. die., complete, 95'- (10/ -). 
MILLIAMMETEItS. 2í1n. dia. M.C., 
0/ L 20/- (2/6). 0/30 and 0 /100, 12/8 (216). AR -88 
PATTERN CABINETS, 70 /- (19-). 8ft. 
BENDIX TRANSMI'T'TER CABINETS. 
£6 (20/ -). 6ft. PLESSEY ditto., £5 (20 / -). 
P.O. RACKS.-Heavy de luxe 3 ft. high, 501 - 
(101-I. 6ft. bin. high. 100/- (15' -). CHOKES. 
-Wooden 20 H. 400 m /a, 25'- (5/ -). TItS 
TRANSMITTERS. 60 /80. -New, less valves 
and crystal, 90/- (301 -). l'BS RECEIVERS. 
-New, less valves. 90/- (30/-*). 30f t. ONE - 
PIECE WOOD POLES. 1ín. dia. hollow. 
light, strong, 351- (special). ET -4332 
MODULATION DRIVER TRANSFOR- 
MERS, 15 /- (3/6). 50-WATT MODULA- 
TION TRANSFORMER.-Pri. and Sec. 
C.T., 15'- (316). 85 watt, 40 /- (5/ -). 200 watt. 
85/- (10 / -). 
Amounts in brackets are carriage England 
and Wales includes wood case. We have 
lots of " bits and; pieces." Send your re- 
quirements, all enquiries answered. Lists 
of over 1,000 different items! available. 

P. HARRIS, O G s ORD, 

WE HAVE large stocks of pretty well 
all TV Components, Valves and 
Tubes, at much lower than standard 

receivers. 
espe 

CUTTRISS LIMITED. 
Birmingham. 1. 

FIX IT YOURSELF AERIALS ! Pre - 
Assembled Ready for Fitting. No " Tech. 
Gen " required. Loft 3EL. 24/ , Wall 5EL, 
32/6. Clip On SEL. 28) -. 8EL, 40/ , Indoor 
B.B.O. /I.T.V., 1816. Dipole +5EL + Chim- 
ney Kit, 73) -. Double 5 array, 7218. Fr.nge 
Area Super Low Loss Co- axial. 1/3 yd. 
Standard Low Loss, 71d. yd. Diplexers. 12/8. 
BRAYHEAD TURRET TUNER for any 
area. Will convert over 600 models, 137/6. 
Plug In Adaptor. 3/- extra. State model + 
Channel. ALL ITEMS CARRIAGE PAID 
C.W.O. S.A.E. for Aerial List. Enquiries 
invited for full range of T.V., Radio. Valves 
and Spares. 
IIASE SUPPLIES, 34. PRINCE ST., 

BRISTOL (Dept. P.W.). 

£4 SAVING on our purchase of manu- 
facturer's surplus. 4 Miniature Valve. 
latest Superhet M.1.. batt. Portable. 
Normally £11/10/ -, our price £7/10/ -. 
Portable and car radio in one; grey 
ivory finish; internal aerial: car 
aerial input; 8 months' guarantee. 
RUSSELL. 13. Thrift St., Hlgham 
Ferrers. Northants. 

Collaro 4 Speed Single Players, £8.15.0. 
P. & P. 3/6. 
Collaro Conquest 4 Speed Autochangers, 
£7.19.8. P. & P. 3/6. 
Garrard 4 Speed Autoehangers, £9.17.6. 
P. & P. 3/6. 
3 watt Amplifiers, £3.12.6 : I watt with 
full .tone control. £5.5.0: 12 watt P.P. 
HI -FI with built -in pre -amp.. £14.10.0. 
P. & P. 2'B. 
Isolating Transformers. 230 v. primary. 
250 v. secondary at 80 mA. 6.3 v. 1.5 a., 10/ -. 
P. & P. 2/ -. 
Vacuum Impregnated Transformers. 
250-0-250 v. 80 mA., 4 v. 4 a., 6.3 v. 3.5 a., 
0-4ó v. 2 a., 6.3 v. 1 a. ES screen chassis 
mounting, 22/8. P. & P. 2/6. 
Battery Charging Transformers. 2, 6. 
12 v. 1 amp., 10/6 ; 2 amp.. 13/8 ; 4 amp., 17,6. 
P. & P. 21 -. 
Phillips Type Transformers. 250 -0-250 v. 
80 mils, 6.3 v. 3 a., 7/6. P. & P. 2, -. Chokes, 
20 h.. 100 mA., 3' -. P. & P. 1 /6. 
Output Transformers with Humbuck and 
feed back windings, 2/8. P. & P. 1/6. 
Battery Charging Rectifiers. 12 v. D.C. 
Output Maximum 1 a., 7/8 ; 2 a.. 10 /- ; 
4 a.. 18- : 6 a., 27/ -. P. & P. 1/3. 
Miniature Pots. Log. 250 k., 500 k.. 1 meg.. 
LS, 4/8 ; ditto, WS. 5'6. P. & P. 6d. 
Pots. WW 10 ohm, 50 ohm, 100 ohm, 1 k.. 
2 k., 2.5 k., 3 k., 5 k., 10 k., 25 k.. 50 k.. 418. 
P. & P. 6d. 
Condensers. i OF. 800 v. D.C. wkg. chassis 
mounting, 3/6 : 4 +2 mid. 350 v. D.C. wkg., 
4/- ; 2 mfd. 350 v. D.C. wkg., 1/6. P. & P. Bd. 

Terms C.W.O., or C.O.D. over £2. 
Immediate Despatch. 

ELECTROSURE 
118, Fore Street, Exeter. Phone : 56687 

H.M.V. 15IN., English Electric 15in. 
Ultra, etc.. Televisions. not working, 
originally £175 each. £5 /10 / -. 
TOMMLINS. 127, Brockley Rise. Forest 
Hill, S.E.23. 

RADIO 

AT LAST VHF/FM/AM for the family man. 
Astonishing De luxe VHF /FM Radio offer. 
Merging of world famous Co.. enables us!to- 
offer £24 DE LUXE VHF /FM /AM Radios for 
£15. Factory Fresh, Maker's Guarantee, 
extra thrilling quality. All features includ- 
ing Ferrite aerials. Our satisfaction guaran- 
tee or purchase price refunded. AC /DC 
200/250v. Smaller radio with VHF /FM/AM. 
£13.10.0 originally £21. or Miniature Super - 
het two wave model 88.10.0. 

TOMLIN ELECTRICAL, 
127, Brockley Rise, London, S.E.23. 
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FOR SALE 

ASTOUNDING VALUE. -gin. Tele- 
visions 45/ -, 12in. Televisions 70/ -, 
14in. £9/19/ -, (Sin. £5 /19 / -, 17m. £14. 
Complete but not guaranteed work- 
ing, as received in part exchange. 
TOMLINS, 127, Brockley Rise, Forest 
Hill, London, S.E.23. All famous 
makes available, carriage 7/6. 

IN BAYS of brand new adjustable 
steel Shelving. 72in. high x 34in. 
wide x 12in. deep: stove enamelled, 
dark green; sent unassembled; 6 -shelf 
Bay, £3/151 -; sample delivered free: 
quantity discounts. N. C. BROWN. 
LTD., Eagle Steelworks, Heywood. 
Lancs. (Tel.: 69018.1 

SATISFACTION ASSURED. - 12in. 
'Televisions £91101 -, 14in. £16, 17ín. 
£19/101-. Write for quotation. 
stating requirements. We guarantee 
satisfaction. TOMLINS. 127, Brockley 
Rise. Forest Hill, S.E.23. 

AMPLIFIER BARGAIN. 4 watts, A.C. 
bass. middle and treble tone controls; 
50 only at £4 /161- plus 3/6 post. 
10 watts Ultra- linear, push -pull, 
separate bass and treble, 2 inputs: 
24 only at £10/12/6 plus 5/- post. 
Collaro 3-speed single players. " T " 

E5/151- plus 
3 16 

cartridge, 
ichets, T.V , 3/3, 

post. 
adio 2/9. 

Line Electric, 76a, Gladstone Street, 
Hyson Green, Nottingham. 

VALVES, TESTED, white, boxed. EF80 
6/8, ECL80 10/6, PCF80 9/8, PCC84 
8/6, EB91, EF91 4/6, PL81 10/6, EY51 
10/6, PYS2 716. PYS1 7/6, PZ30 15/ -, 
and many others. All types. Mazda 
6F1 16/ -, 6P13 9/ -, U801 22/ -. Thou- 
sands in stock. Send 6d. for lists. 
Discount to the trade, c.w.o. or 
c.o.d. 90 -day guarantee. 1 day ser- 
vice. A.J.S. DISTRIBUTORS. 182, 
High St., Colliers Wood, S.W.19, 
(Phone: CHE 2764.) 

SPECIAL OFFER. - Famous Pye 
Invicta 12in., 13 channel, Televisions 
(without tubes or valves), £2 /15 / -; 
otherwise complete. Each one with 
walnut cabinet, and Pye 13- channel 
turret. TOMLINS. 127, Brockley Rise, 
Forest Hill, S.E.23. 

A BOON TO ALL RADIO 
USERS 

'1'11ís 1tlNUERPI I. SELECTIVE 
CONTINENTAL EXPANDING AERIAL 

IS A M CST ! 

It expands over 6 ft. and closes to a few 
inches. Made of burnished copper with 
insulators and the lead to receiver is almost 
invisible. This aerial has been designed so 
that when fixed in any position, particularly 
in concealed positions, cannot fail to work 
most satisfactorily. Suitable for all radios, 
mains or battery. Price complete 2/6. 
P. & P. ed. extra. 
Crystal Cartridges : Collaro " Studio O " 
Turnover, complete with 2 Sapphire Stylus. 
List price over 381 -. A Bargain at 23/6, 
post 6d. 
Replacement Stylus for above, 6/- each, 
Post 3d. State L.P. or Standard. 
Garrard GC2 & G('8, complete with 2 
Stylus. Will lit all Garrard Pick -Up Cases 
and One -piece Pick -up Arms and Beads. 
Commencing with Model RC75 Changer. 
Price 24/ -, post 6d. Replacement Stylus, 
6/- each, post 3d. 
Germanium Diodes, 1/- each, 10/- per doz., 
P. & P. 3d. extra. 
Midget Battery Driven Motors. Suitable 
for Model Makers, etc., will run from 1} 
volt to 6 volt battery. Price Si-, post 1 / -. 

All Goods bi, Return of Post. 
Send Cash with order to : 

THE HI -FI CENTRE 
lt. JARVIS & SONS (Southend) LTD., 
132, London Road, Southend -on -Sea, 

Essex. 

FOR SALE (Continued) 

ACOS CRYSTAL Microphone Type, 
MIC39 /1, £3. Johnson, Statham, 
Norfolk. 

SUB -MINIATURE SOLDERING 
INSTRUMENTS 

Ultra- lightweight -only I oz. ! The most 
efficient tool for all Transistor and other delicate soldering. 6 volt 9 watt. 10/9 post free, or with isolating transformer for 
A.C. Mains, 14/6 plus 1/9 p. & p. 

KENNETT & CO., 
23, Leylands Grove, BradfOrd 9. 

Trade enquiries ins lied. 

AMAZING VALUE. Philco Shortwave 
Car Radio Convertors, originally £10; 
fit to any existing car radio and 
add six extra wavebands, 16-19- 25-31- 
49 metre bands, also standard broad- 
cast. 6/12 volts; compact under dash counting; chromium control panel 
with six press buttons. Complete all 
fittings and instructions, easily fitted. 
45/. post free. Each instrument 
grand new with Milliard valves. 
TOMLINS, 127, Brockley Rise. Forest Hill, S.E.23. 

THE TAPE KING scoops again with 
a new, low priced tape bargain! lin. " Gevaert " L.P., 35/ -; 5in. 
" Gevaert " L.P., 19/6, p. and p. 
1/6 each. Also 7fn. L.P. by various leading British and Continental 
makers at up to 30% cheaper than 
list. lin, 1,200ft. " Ferrotape " 
IX.M.O.S.) (list 45/ -), 25 / -, p. and 
p. 1/6. Special offer! 1,200ft. lin. 
P.V.C., £1, p. and p. 1/6. We have 
a specialised Repair Service for Tape Recorders, F.M. Tuners and other 
Hi Fi Equipment. Large selection of 
Secondhand Recorders. All makes of 
new Recorders and Ri Fi Equipment 
available on no interest, low deposit 
terms. E. C. F. KINGSLEY & CO. (" Always first for tape "1, 132, Tot- 
tenham Court Rd. (corner of Warren 
St.), London, W.I. (EUSton 6500.1 

GONE BROKE, ex rental firm must 
dispose of all stock; all sets working 
perfect. 5 Channel S.B.C. 12in., £5; 
14in.. £71101; 17in., £12/10/ -. H.B.C. 
and I.T.A. 12 Channel 12in., £S; 14ín., 
£15; 17in., £191101 -. Special discounts 
to traders. All enquiries welcome. 
Stocks must be sold to pay creditors. 
Write, call or phone CHE 2764. 
A.J.S. DISTRIBUTORS. 182, High St., 
Colliers Wood. London, S.W.19. 

CABINETS, 
EQUIPMENT 

& SPEAKERS 
Write for 

CATALOGUE. 

A. L. STAMFORD 
Dept. 029, 

84 Weymouth Ternis, 
i.on,lon. E.2. 

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 2 
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. 

WANTED 

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, new Radio, 
Television or Industrial Valves. Also 
old and obsolete types. Cash prices 
offered for any quantity. Write. call 
or phone: MIT 6202. 201. Streatham 
Rd., Mitcham, Surrey. 

ALL TYPES of Valves wanted. PL81, 
ECL80, EY51, 1125, PCF80, PZ30. 
0801, etc., etc., best cash price by 
return. STAN WILLETTS. 43. 
Spon Lane. West Bromwich, Staffs. 
ITel.: WES 2392.) 

WANTED VALVES 
All types for prompt cash. Musc be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7, 

SERVICE SHEETS 

SERVICE SHEETS, Radias I V for sale 
from 1/- each. List free. .1. PALMER. 
32. Neasden Lane, N.W.10. 

TELEVISION SERVICE SHEETS. - 
Over 100 Sheets covering 330 popular 
models, 18/6. post free. Send for full 
details. All types of Service Sheets 
for sale and hire. Radio. Television, 
Electronics Books, Radio Servicing. 
4/ -; Television Servicing. 5/.. List 
free. HAMILTON RADIO. BCM/ 
DATA2. London, W.C.1. 

MAKER'S MANUALS. We have a 
large quantity of maker's manuals 
for sale, or hire, radio and T.V. List 
4d., s.a.e. with enquiries. please. 
S. P. DISTRIBUTORS, 11. Old Bond 
Street. London, W.I. 

SERVICE SHEETS 
RADIO and Television 

Over 100,CCO. S.A.E (s List. 

JOHN GILBERT RADIO, 
20, Extension 

Shepherds Bush Market, London, W.12 
SHE 3052 

SERVICE SHEETS for sale, TV 4 
3 / -; immediate delivery. 

S.A.E. with inquiry. SULTAN RADIO. 
6, Mt. Ephraim Rd., Tunbridge Wells, 
Kent. 

SERVICE SHEETS, -We have the 
largest stock of Radio and T.V. 
Service Sheets in the country for 
sale at 4/- each, and for hire. Why 
tolerate delay in obtaining Service 
Sheets when we will despatch by 
return? List 1 / -; s.a.e. with 
enquiries. please. S. P. DISTRIBU- 
TORS, II, Old Bond St., London, 
W.1. 

SERVICE SHEETS AND MANUALS 
for save from 1/- ea., or hire. Radio 
and Television List, 1 / -; s.a.e. with 
enquiries, please. GLOBE SUPPLIES, 
BCM/E1ectrique, London. W.C.1. 
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EDUCATIONAL 

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, 

ent Peaks 
sample copy 

Superhets. 
Align- 

ment 
Membership and Entry Conditions 
booklet. 1 all post free from the 
SECRETARY. I.P.R.E.. 20. Fairfield 
Road, London. N.8. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you radio in a new, enjoyable and 
interesting way. Construction. 
servicing and fault finding on 
equipment made easy for the first 
time! No previous experience needed. 
No mathematics used. Free brochure 
front: Dept. PWI1, RADIO - 
STRUCTOR. 46. Market Place. 
Reading. Berks. 

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. 

EASY MATHEMATICS COURSE for 
Radio /TV. Write: TUTORIALS. 200. 
Buchanan St., Glasgow. C.1.. 

AT LAST -at a reasonable cost - 
quality Hi -Fi in your home by 
building it yourself under our new 
system. Free brochure from: Dept. 
PW2I, RADIOSTRUCTOR, 46, Market 
Place. Reading, Berks. 

SITUATIONS VACANT 

CITY AND GUILDS (Electrical, 
etc.), 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 

29st T Wright's Lane.Lon n London, W.8. 

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. 
242B), 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 
Exams and Courses (including 
practical apparatus) in all branches 
of radio, T/V and Electronics. write 
for 148 -page handbook, free. B.I.E.T. 
(Dept. 242G), 29, Wright's Lane, 
London. W.8. 

SOUND RECORDING 

TAPE /DISC /TAPE TRANSFER, 1,800 
ft. L.P. new Tape. 37/8. UNIMIXER 
Units for quality work. SOUND 
NEWS, 10, Clifford St.. London. W.1, 

WONDERFUL MONEY -SAVING OPPORTUNITY 
FOR READERS OF PRACTICAL WIRELESS 

Now's the time to join the 

Full- length 
Full -size 

SCIENTIFIC 
BOOK CLUB 
IT BRINGS YOU A FIRST -CLASS 

BOOK EVERY MONTH 41_ 
FOR ONLY 

The Scientific Book 
Club is owned and con- 
trolled br Fortes, the 
world- Iuntous tronks,'lier, 

LOOK AT THESE 
GREAT TITLES ! 

Recent and forthcoming 
selections include : 

SATELLITE 
By Erik Bergaust and 

William Beller 
Published at l7s. 6d. 

4s. TO MEMBERS 

WILDERNESS UNDER 
THE EARTH 

By Herbert W. Franke 
Published at 20s. 
4s. TO MEMBERS 

THOMAS TELFORD 
By L. T. C. Rolt 
Published at 25s. 

4s. TO MEMBERS 

ATOM RUSH 
By Harold Steinert 

Published at lbs. 
4s. TO MEMBERS 

FILL IN THIS ENROLMENT FORM TODAY !' 

To The Scientific Book Club, 121 Charing Cross Road, London, W.C.2 

I wish to loin the Scientific Book Club, and .agree to purchase the book issued each 
month to members at a cost of 4s. (postage Is.). I agree to continue my membership 
for a minimum of six books and thereafter until countermanded. 

Prac. Wireless Sept./Oef. '59. 

Each month, the Scientific Book Club brings 
to its members the fascinating story of the march 
of modern science, told in thoroughly depend- 
able books by the front -rank scientific writers 
of our time- vivid, vital, constructive contribu- 
tions to Man's unceasing struggle to solve the 

problems of the Universe. And although the 
ordinary editions of these books are sold to the 
general public at 12!6, 15/ -, 21/-, or more, THE 
PRICE TO MEMBERS OF THE SCIENTIFIC 
BOOK CLUB IS ONLY 4' -. Remember, too, 
that Scientific Book Club selections are full - 
length and unabridged. They are printed on good 
quality paper, well bound, with an attractive 
picture jacket. These are, we say with certainty, 
books that you will be glad to read, proud to 
own. The Scientific Book Club brings these great 
books to you each month : helping you to build 
up, at remarkably low cost, a first -class collection 
of scientific books. Now is the time to join! 

F It E E ! You can obtain a 
handsome SHELF - 

ETTE (to hold approx. 14 books) free if you 
enrol a friend in the club. Send your friend's 
name and address with 5s. (4s. plus Is. postage) 
for the first book, mentioning this offer and 
your Shelfette will be sent to you. 

NAME 

* I will pay for selections on receipt. 
Or if you wish to save time. postage and postal -order costs you 
may send an advance subscription. 6 months 30s.; 12 months 60s. 

* I enclose 30s. (Strike out amount not applicable) 
A- Place 

160s. 
v/ in the space above, as required. 

(Block letters, please) 

ADDRESS 

Overseas enrolments should be accompanied by an advance subscription. 
Prices as for inland (except S. Africa, Australia, New Zealand). 
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be TRANSISTORWISE! 
be POCKET-WISE! 

"REC O "MIDDY 
TRANSISTOR 

ONE KIT 
(Med. and Long or 
Med. and Short 
Waves). Size : 

4j¡" x 3¢" x g". 
Variable sensitivity 
control. High gain. 

Vari Q ferrite rod aerial. " Sonotone " 
dynamic min. earpiece. 37/6, p.p. 2/-. 
Data 1,6. 

"RECÓ" PUSH -PULL FIVE. M /L. 
Waves. Indoors or outdoors this bril- 
liant radio with Celestion 21in. M/C 
spkr. brings Light, Home and Contin- 
ental stations to your finger -tips. 5 
transistors including Mullard 0C45 
R.F. stage and push -pull output for 
tone and punch. Pale blue case with 
grille in red. Complete kit, ¿6.7.6, 
p.p. 2/6. Data 2/6. Size 61in. x 41in. 
x lain. 
PPS with 3" speaker. Mullard and 
Ediswan Transistors. Med. Long & 
Trawler Bands E6.15, p.p. 2'6. Data 2.'6. 

"RECO" TRANSIGEN THREE 
KIT (Med. & 

Long Waves). 
Size : 61" x 4y" x I. Entirely self- 

contained (no external aerial req.). R.F. 
stage with Mullard OC 45 transistor 
followed by two high gain transistor 
stages. On test tuned in Third, Home, 
Light, Radio Luxembourg after dark and 
many others at good listening level. The 
receiver was tested at approx. 50 miles 
from nearest transmitter. Complete 
kit with easy build diagrams, 
Pencell battery for months of listening 
pleasure. 75/ -, p.p. 2/6. Data 1/6. 

"RECO" TRANSIGEN THREE with 
Med., Long and Trawler Bands. Mullard 
and Ediswan Transistors. 79/6, p.p. 2/6. 
Data 1/6. Will operate speaker in good 
reception 

" RECO " 
S U PER 

SPECIAL 
THREE KIT 

(Med., Long 
Wave). Bal. arm. 
reproducer 

which in areas of good signal reception 
may be mounted under red contrasting 
grille. Sensitivity control for distant 
stations. Complete with pencell and 
easy build diagrams. 6S / -, p.p. 2/6. Data 
1/6. 

" RECO " 
PUSH -PULL 
FOUR KIT 
As above, but 
with push -pull 
output stage 
and 21 in. 
moving coil 

speaker which fits under red con- 
trasting grille. Pale blue polystyrene 
case. Size : 6j¡in. x 4tin. x If in. Com- 
plete, 99/6, p.p. 2/6. Data 1/6. 

New PP4 with 3" improved speaker and 
Ediswan Transistors ! E5.5, p.p. 2'6. 
Data 1/6. 

AFTER SALES SERVICE 

RADIO EXCHANGE CO. 
27 HARPUR ST., BEDFORD 

Telephone 2367. 
Closed I o/c Saturdays. 

PRACTICAL WIRELESS 

EDDY'S ( Nottor.) LTD. 
172, ALFRETON ROAD, 

NOTTINGHAM 
SURPLUS 

NEW AND GUARANTEED VALVES 
AZI 12/11 KTW61 7/6 
AZ3I 9/- OZ4 5/6 
CL33 16/11 P61 2/6 
DAF96 8/6 PCC84 8/6 
DH63 8/6 PCF80 9/- 
DF96 8/6 PEN36C 9/6 
DK96 8/6 PL33 9/6 
DL96 8/6 PL8I 12/6 
EB34 1/6 PL83 9/- 
EB91 4/6 PY3I 8/6 
EBC4I 9/- PZ30 9/6 
EBF80 9/- U3I 8/6 
ECC8I 6/- U35 9/6 
ECC82 7/- UAF42 9/6 
ECF80 11/6 UB4l 9/- 
ECF82 11/- UBC4I 8/- 
ECH42 9/- UCH42 9/- 
ECL80 10/6 Z63 5/- 
EF36 2/6 Z66 8/- 
EF37 4/6 IDS 9/6 
EF40 13/6 IRS 7/- 
EF42 9/6 I55 6/6 
EF80 7/6 1T4 5/3 
EF8S 7/- 5L4G 6/6 
EF86 13/6 5Z4G 9/- 
EF91 4/- 6A7 12/6 
EF92 5/- 6AG5 S/- 
EL84 9/- 6B8G 2/11 
EL85 9/6 6BA6 6/- 
GTIC 7/6 6816 6/6 807(B) 
KT36 8/6 6C4 4/6 954 
L63 4/- 6CH6 9/6 955 
MUI4 8/6 6F1 9/- 956 

6F6MET 7/6 
6F13 9/- 
6F33 5/6 
6J5G 2/6 
6J5GT 3/6 
6J5MET 4/6 
6K7G 2/6 
6K8G 6/6 
6P28 11/- 
6Q7G 8/3 
6SA7MET 

8/6 
6SG7MET 

S/6 
6SJ7MET 7/- 
6SN7GT 4/9 
6V6G 5/II 
6V6GT 6/- 
6X5GT 4/6 
10F1 9/6 
12A6 6/6 
12AH8 9/6 
I 2AT6 9/- 
12K7 7/6 
12Q7 7/6 
2SL6G 9/6 
35W4 7/6 
35Z4 7/6 
80 6/6 

3/9 
1%6 

3/11 
2/II 

All Tested before Despatch. 

LUXEMBOURGE EXPANDING 
AERIALS. Compact and easy to fit. No 
technical knowledge required. Greatly 
improves reception. 3/11. Post 6d. 
THROAT MIKES. I / -. Post 6d. Could 
be used for electrifying musical instruments. 
NIFE ACCUMULATORS. Midget. 
Single Unit Size 3x 21x( in. I/11. Post 1/6. 
ACOS CRYSTAL TURNOVER PICK- 
UPS. (2 Sapphire Styli.) 29/11. Post 2/6. 
NEON MAINSTESTER / SCREW- 
DRIVERS. 4/6 each. Post 6d. 
GERMANIUM DIODES. 1/- each. 
10 /- doz. Post 4d. 
JACK PLUGS. Standard type. 1 /11. 
Post 6d. 
DIMMER SWITCHES. Ideal for train 
speed regulators. 1/11. Post 6d. 
MORSE TAPPERS. Plated contacts, 
adjustable gaps, heavy duty, good quality. 
3/6 each. Post 9d. 
CONDENSERS TUBULAR WIRE 
END. (Not ex.-Govt.) 8 mfd. 450 v. 1/9. 
8-8 450 v. 2/9. 16 mfd. 450 v. 2/9. 16 -16 
450 v. 3/9. 16 -8 450 v. 4/ -. 32 mfd. 450 v. 
3/9. 32 -32 350 v. 4/ -, Post 9d. 
DYNAMOTORS. 200 volts D.C. to 
12 volts D.C. Mains. 19/11. Post 2/6. 
MIDGET CONDENSERS. 25 x 25. 
Size one inch. 1/3. Post 6d. 
RECTIFIERS. Contact cooled 250 v. 
60 m.a. 8/6. RMI 4/9. RM2 6/9. RM3 7/6. 
RM4 15/6. RM5 19/6. Post 1/3. 
VIBRATORS. 12 v. 4 -pin 4/11. Post 1/3. 
PLASTIC CASES. Suitable for transistor 
portables. Size 6 x 31 x I (in. Attractive 
black and white. 3 /I1. Post 1 / -. 
GUITAR PICK -UP "THE PLECTRO " 
Super Hi -Fi non -acoustical universal fitting, 
3x I) x l in. High output. Complete 
with lead and plug. Full and Easy Instruc- 
tions. 39/11. Post 1/6. 

ALL ABOVE ARE NEW AND 
GUARANTEED 

Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customer's risk. 
C.W.O. or C.O.D. only, Postage and 
packing 6d. extra per valve. Over C3 free. 

S.A.E. with enquiries. 
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GARY 
SUPREME TEST INSTRUMENTS 
Solve your problems with speed and 

accuracy. 

Meter A -10 
MEASUREMENT RANGES : 
D.C. volt (sensitivity 2.00011 per volt), 10v., 
50v., 250v., 500v., 1,000v. 
A.C. volt (sensitivity 2.0000 per volt), 10v., 
50v.. 250v.. 500v., 1,000v. 
Resistance : 10K ohm, 1 megohm. 
D.C. Current : 0.5 mA., 25 niA., 250 mA. 
Will also measure decibels. 
Size of meter : 51in. x 3iin. x l in. Weight 
of meter : 1 lb. 1 oz. (Freshly imported.) 
PRICE t (Inclusive of batteries, inst. 
book and test prods.) 

E4.17.6 plus 2'. P. & P. 

Meter R-20 
MEASURF.M ENT RANGES : 
D.C. volt (sensitivity 10,0000 per volt), 
0.55.. 2.5v. 
D.C. volt (sensitivity 4,0000 per volt). 10v., 
50v., 250v.. 500v.. 1.000v. 
A.C. volt (sensitivity 4,000(1 per volt), 10v., 
50v., 250v.. 1.000v. 
Resistance a : 2K ohm, 200K ohm. 2 megohm, 
20megohm. 
D.C. Current : 500microamp. 2.5 nt(llfamp, 
25 mllllamp. 250 milllamp. 
Will also measure decibels. 
Size of meter : 51in. x 311n. x 2: in. Weight 
of meter : 1 lb. 8 oz. (Freshly imported). 
PRICE : (inclusive of batteries, inst. 
book and test prods.) 

[6.10.0 plus 2'- P. & P. 

Orders to : 

SERVICE TRADING CO. 
9, Little Newport Street, London, W.C.2 
Trade enquiries only to sole importers : 

HOUSEHOLD ELECTRIX LTD. 
47-49. 111th Street, Kingston-on- Thames 
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KI NGSM ERE SUPPLIES LIMITED 
');t I / -, over 12 Free. (Export extra.) MAIL ORDER HOUSE 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en 
thusiast. 

Matched Speakers, Sin., 6in. x 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

S MULLARD VALVES 
ECH42, EF41, EBC41, EL41, EZ40 
Brand new and guar. A.C. 200/250 
v. Shore- 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 7in, high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. £5 and five monthly of ll. 

OUR PRICE E9 -9-0 
4in., 6!.ín., Bin. 17/6 ea. loin. 25/ -. 

90 -DAY VALVES 
ALI. BR ND 

GUARANTEE 
6 ¡6 7/6 1/6 5/6 

5U4 - 6Q7G 954 155 

6K8G 12AX7 EA50 1T4 

6N7M EF4I E1148 6K6GT 
6V6G EL4I 6H6GT 807 
6XSG EL84 2/6 SP61 

6AM6 EZ40 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6 
IRS, 1T4, !SS, 3V4 or 354 .. 27/6 
Matched Pairs 6V6G, 15 / , EL84, 17/6 

Valve Boxes, All Sizes 2f- doz. 
Carbon Pots, 5K to 2M, 2/6 : DP, 41 -. 

BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price, 90/-. 
C.,t out board, 12Iin. x 16 ¡in., 5 / , 

TERMS : Remit with Order or C.O.D. 

rw a.un..n, 

BRAND NEW 

AND BOXED 

OUR PRICE 

£6 -19 -6 
LIST PRICE 19.15.0 

O.A.B. WORLD'S FINES 4 -PEED AIITOCHANOER 

IDEAL FOR USE WITH OUR CHASSIS 

H.P. Dep. 13.10.0 and four monthly of LI. 

ALFA MULTIMETER 
Size 5/ x 3' x 

300 microamp F.S.D. Sin. Scale. 
17 Ranges. 3,330 ohms per volt. 
A.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Current. 0 to 300 m.a. in 3 ranges. 
Resistance. 0 to 20 K and 0 to 2 meg. 
Decibels. -20 to +23 db. and +20 to 
+37 db. 

Complete with leads and prods. Uses 
No. 8 battery. Made in Belgium. 

BARGAIN PRICE £6 -19 -6 

"GEVAERT GEVASONOR" 

LONG PLAY PLASTIC 
RECORDING TAPE 

On universal fitting plastic spools, for all 

recorders single and double track. 50% 

extra play at standard prices. 

7in. spool 1,700ft. cape, our price 35/- 

(List 50/ -). 

Sin. spool 850ft. tape, our price 2I/- 
(List 28/ -). 

Satisfaction guaranteed or cash refunded. 

FOAMCOURT WAYE, FERRING, WORTHIT, SUSSEX 

SOLDERING 
EQUIPMENT 

«1 
r1iIY'IS1ON 
SOLDERING 
I\STItUNIEV'1'S 
for the ELECTRONICS 
INDUSTRY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3/32in, to 3/8in. ' Permabit' or Copper. bits 
All voltage ranges 6; Tv. to 230/250v. 
Prices from 19;6 

Illustrated is the 25w. 3 /16in. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No. S.10 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

28, Sydenham Road, Croydon, Surrey. 
Phone : CROydon 8589 Grams : Litesofd Croydon 

A050 AUDIO 
OSCILLATOR gives 
a sine wave output of 
I millivolt to 10 volts 
over the range 20- 
200,000 c.p.s. This is 
covered in four ranges, 
each directly cali- 
brated. Complete 
with all valves and 
ready for use from 
A.C. mains. 110 plus 
4/6 carr. /packing. 
VV60 AUDIO VOLTMETER for checking and designing 
Hi -Fi equipment, etc. Measures I millivolt to 100 volts 
over the range 10- 200,000 c.p.s using a large 41in. meter 
directly calibrated. Complete for only E14 plus 4/6 carr./ 
packing. 
CR50 BRIDGE measures 10 pF to 100 mF and 1 ohm to 
10 Megohms in fourteen ranges. Leakage test for condensers. 

The lowest price instrument of its class on the market today. 
18/2/6, plus 4/6 cary, /packing. 
For further information please send S.A.E. 

PLEASE NOTE that all our instruments are supplied on a 
three -days approval basis. 

SEND NOW -to 
GRAYS HAW INSTRUMENTS 

126 Sandgate High Street, Folkestone, Kent 
'Phone : Folkestone 78618 
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Improve your ability to cope 
with radio engineering 
problems with this new 
book . . . 

RADIO ENGINEERING 
FORMULAE AND 
CALCULATIONS 

by W. E. Pannett, A.M.I.E.E. 

Problems in radio, radar and television engineering are usually 
presented either in the form of examination questions and 
answers, omitting many intermediate steps, or are framed solely 
for the instruction of the student. In this book, examples have 
been selected from everyday practice in design, installation and 
operation and are shown fully worked and generously illustrcted. 
Although it is intended primarily for the practising engineer, it 
will be found equally valuable to the technical assistant and the 
student about to embark on an engineering career. 

Covers I. Aids to Engineering Calculations -2. Formulae and Examples : Resistors 
and Voltage Dividers -Inductors -Capacitors -A.C. Applications of Ohm's Law - 
Circuit Theorems -Gains and Losses -Electrical Tolerances- Frequency and 
Wavelength- Resonant Circuits -Coupled Circuits -Attenuators and Filters - 
Thermionic Amplifiers -Amplifier Noise- Receivers -Oscillators -Transmitters- 
Signalling and Modulation -Valve Cooling and Ventilation -Aerials and Propagation 
-Radio-frequency Transmission Lines -Power Supply -A.C. Rectifiers and 
Smoothing Filters- Transformers and Reactors -Cables and Lines -Tests and 
Measurements- Transistors -Principles of Television -Radar Fundamentals - 
Great Circle Bearings -3. Unit and Symbols. -4. Mathematical Formulae, Data 
and Tables Index. 

208 pages . 163 figures . 17s. 6d. 

or, in case of difficulty, 18s. bd. by 
post from GEORGE NEWNES LTD., Tower 
House, Southampton Street, London, W.C.2. 

FROM ALL 
BOOKSELLERS 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TI154 TRANSMITTERS. Complete, NEW condition in Transit 
case.... -..... E2.5.0 
RECORDING BLANKS. New "Emidisc," ready for use. 13" 
6/- each. Quantity of 15 in metal case E4. 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2 -pin, J 

Spacing. Frequencies between 5.675 Kc /s and 8,650 Kc /s. (F.T. 243) 
20 Mcs. and 38.8 Mc/s. (F.T.24), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45 / -. Holders 
for bosh types, 1/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
TRANSPARENT MAP CASES, Plastic. 14" x 101". Ideal for 
Maps, D splay, 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 
TRANSRECEIVERS. Type " 38 " 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 set. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW. 15/. 
LUFBRA HOLE CUTTERS. Adjustable 1" to 31 ". For Metal, 
Plastic, etc 7/- 
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 r. 1/6 each. 
ATTACHMENTS for" IS "Transreceivers. ALL BRAND NEW. 
HEADPHONES, 15/6 ; HAND MICROPHONE, 12/6 ; AERIALS, 
5/- ; SET OF 6 VALVES, 30/, 
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. 
II, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653 

Çet Made 
,)% 

0%4'1- It cr 

WIRING 
OP'G 

T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits Send Postage r/- (stamps) 
F.M. Tuner 
OSMOR COILS are regularly used and recommended by 
designers writing in " Practi^al Wireless," " Wireless World " 
and " Radio Constructor." Why not follow the experts ? 

11 

c CAS 414 Q Ç tiges 4 oe C°'s . 
LI. OIJp urakee LV 

TAPE ROD ROD AERIALS dos -OVe 
or COIS rL !s 

Coils ana tor Gttc °tta L 
Ittt Sty$ -14/P' 

1 
Midget i.F. Trans. 

\\'ith ferrite cores 

418 Brighton Road, 
South Croy ion. 
Telef hcne: C FG 5148/9 

T.V. Converter Circuits, etc. 
etc. 
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COURSES ON:- 
RADIO and TELEVISION 
SERVICING ELECTRONICS 

EXAMINATION COURSES FOR:- 
P.M.G.'s 

Certificate 
(Marine Radio Operators) 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

C. & G. Radio Servicing Certificate (RTEB) 

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 
Practical Radio Course 

A basic course in radio, electronic and electrical theory 
backed by thorough practical training. You build a 4 -valve 
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 1,000 
ohms per volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF /AF SIGNAL GENERATOR 

for FREE book on 
careers in Radio, etc., and full details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

Dept. 171J, International Buildings, Kingsway, London, 
W.C.2 

Name 
(Block Letters please) 

Address 

Age 

Gccuoadon 8-59 I 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

September/October, 1959 

RST 

\I. III. ORDER DEI'Alt I MEN 'I' 
211 strew luam Road. Mitcham. Surre). 

%I.I. \ . %I.%I S LISTED ARE NEW STOCK 
'fern. C.W.O. or C.O.D. Portage 3d. per valve. 

MIT('IIAM 6201. 
AC THl 
AC/TP 

/9 

3211 
AZ1 15'8 
AZ31 10'8 
B36 21 - 
C1C 8 8 
CBL31 21 - 

ECF80 

12 6 ECF82 
12'8 

ECH3 
27 10 

ECH21 
22'- 

ECH35 9'- 

GZ30 10/6 

GZ34 13/8 
HAB(:BO 

10/- 
HF93 9/- 
HK90 9/6 
HL41DD 

13/6 

PX9 21/- 

PY32 15/6 
PY80 8 6 
PY81 9'- 
PY82 8'- 
PY83 8'6 
PZ30 18'6 
SP41 3'6 

ÚY85 8/- 
W81 2211 
X78 211- 
X79 211 - 
Z77 5/8 
1A7 14/6 

iC2 9/6 
1N5GT 

CCH35 ECH42 HL133DD (Ex. Gov.) 10.'8 
146 ' 10'- 10/- SP61 3/8 1P11 9'- 

CL33 18 6 ECH81 9 - HY90 8/- (Ex. Cov.) 
154 916 CYI 159 ECH83 9'6 1W4'350 TH4B 27/6 

CY31 15 9 ECL80 10/- TY86F IS5 9- 
041 12 6 12,6 IW4/500 18'6 3Q9 - 8 - 
D77 6 - ECL82 10/- U10 12'8 3Q5GT 
DAC32 12'6 KT33C 014 15'9 10'6 

1016 ECL83 10/- 018/20 
DAF91 8/8 18/6 KT55 22/6 5U4 7 6 
DAF96 9'6 EF9 21'- KT66 17/6 024 29'8 5V9G 9 6 
DF33 10'8 
DF91 5 - 

, 

EF37A 
8/6 7 4 n17/6 

025 
12 6 

6 5Y3GT 8 6 
5Z4 10- 

DF92 ^ - EF39 5/9 MKT4- 1152 7'- 6A7G 18 6 
DF96 9 6 EF40 15 - 5 pin 17/6 U78 7 - 6ÁM6 5'6 
DH77 83 EF41 9'3 MU14 9/- 0191 20 - 6BW7 7'- 
DK32 15'- EF42 12 6 MX40 17/6 0403 11 6 6BX6 7 6 
DK91 9 - EF50'A N78 17/6 33709 8.- 
DK92 9 8 4'8 N339 25/6 0801 .20+- 6F12 5 6 
DK9(3 10 - EF501E 4 - N369A UABC80 6J5GT 4'6 
DL33 9 - EF80 76 17'6 9- 6J7GT 9 6 
DL35 12'6 EF85 7 9 N709 9/6 UAF42 9/6 610G 4 - 
DL91 9 6 EF86 13'8 PABC80 UB41 9/- 6K8G 7'6 
DL92 8 6 EF89 10- 12/6 UBC41 9 6 6Q7G 9 6 
DL93 7 - EF9I 6 6 PC084 9/6 UBC81 6SL7CT 
DL94 9 - EF92 513 PCC85 l0i- 6 
DL96 9'8 EF93 7'6 12/6 UBF80 918 6SN7GT 
DW4/500 EF95 15 - PCC88 UBF89 9'8 

1216 EF98 10'- 26/9 UCC84 6U4CT 
EABC80 EL33 18 6 PCC89 1818 11 6 

78 EL37 18'8 15/6 UCC85 6V6G 5 - 
EAF42 EL38 23'9 PCF80 '10/- 7B7 8 - 

EL41 1011 1218 UCF80 7C5 8 - 

EB41 7'8 EL42 10'- PCF82 19'6 7C6 8- 
EB91 6'- ELM 14 9 12/6 UCH21 7S7 10 6 
EBC33 7'- EL84 98 PCL82 21'- 7Y4 76 
°BC41 9/6 EL90 8 8 11'8 UCH42 12AH8 10 - 

EBC81 EM34 10 - PCL83 10/- 12AT7 7 8 
EM80 10 - 15/- UCH81 12AU7 9 - 

EBC9018/3 EM81 10 - PCL84 10/- 12AX7 9 6 
EBF80 918 EM84 12 6 14/8 UCL82 12BH7 15 - 
EBF83 9/6 EM85 12 6 PEN4DD 12/8 25A6 12 8 
EBF89 9/- EY51 10 6 22/8 UCL83 25L8GT 
EBL21 EY83 14'8 PEN4VA 23'8 

EBL31 
EY86 14/- 
EZ35 7'- 

178 
PEN25 

UF41 9/- 
UF92 15/6 

25Z4G 9 6 
2525 9 6 

21/6 EZ40 8'- 10/6 UF80 9'- 25Z6GT 
ECC34 EZ41 811 PENA4 UF85 10/- 10'6 

1518 EZ80 8'- 17/6 11F86 14'6 35L6GT 
ECC40 EZ81 8 - PL36 161- UF89 9/- 15 - 

EZ90 8 - PL38 23/9 UL41 916 35W4 8 - 
ECC81 8'8 FC2 21'- PL81 14/9 UL44 24'8 40SUA 15 - 
ECC82 9/6 FC2A 21 - PL82 10/- UL46 21/- 50CD6G 
ECC83 9/6 FC13C 21'- PL83 11/6 UU8 26'- 
ECC84 9/8 FW41500 PM24M UY21 15/8 50L6 9 - 
ECC85 9/6 10'- 21/6 UY41 8i- 813 50- 

RMI 6- 
RECTIFIERS 

RM9B 14A97 23/8 (14RA1-2- DRM2B 
RM2 7 9 16 8 

RM5 22/- 
14/6 

DRM3B 14A100 8-3) 
F0101 17'6 

RM3 8'6 DRM1B 21/- 24/- (14RA1-2- 
RM4 16 8 12'8 14A86 16/- FC31 21'- 8-2) 
SEND FOR LISTS. Quotations given for any types not 

listed. Obsnlet ' and old types a specialty. 

Just Released ! 

REPANCO . MINI -3 
A new local station pocket transistor receiver 

Sin. x 31,- in. x 14ín. 
Three Transistors. 
Loudspeaker reception. 
Regenerative R.F. reflex circuit. 
Dual Ferrite Aerials. 
Long and Medium Wave. 

Send Now 1/6 (Post free) for easy wiring plans 
and instructions. 

RADIO EXPERIMENTAL PRODUCTS, LTD. 
33, Much Park Street, Coventry. 
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THE LINEAR 'DIATONIC' 
A 10 -WATT HIGH FIDELITY 

A special feature is the compactness of 
the unit. Full advantage has been taken 
of latest component miniaturisation de- 
velopments to produce a 10 -watt Hi -Fi 
push -pull amplifier incorporating tone 
control pre -amplifier stages within the 
measurements of 9 x 7 x 61 ins. 
In addition two high impedance input 
sockets are provided for microphone and 
gram, etc. Each input has its associated 
vol. control, five B.V.A. valves are em- 
ployed ECC83, ECC83, EL84, EL84, 
EZ81. H.T. and L.T. power supply 
point is included for a radio tuner. 

L45 MINIATURE 4 5 -WATT 
QUALITY AMPLIFIER 

Size only 6 x 5 x 52ín, high. 12 d.b. 
Negative Feedback, Sensitivity 30 m.v. 
for full output: 3 Mullard valves, 
ECC83 Twin Triode, EL84 Power 
Output, EZ90 Rectifier. Separate 
Bass and Treble Controls. Mains 
switch incorporated in control. For 
200 -250 v. 50 c.p.s. A.C. Mains. An 
ideal unit for use with Gram, or' Mike.' 
Output matching for 2 -3 ohm speakers. 

Retail Price 15 -I9-6 
Also available : LG3 3 -watt Gram. 
Amplifier, 55,9. LT /45 Complete Tape 
Amplifier, 12 gns, " Conchord " 30- 
watt Amplifier, 15 gns. L10 10 -watt 
Amplifier with separate pre -amp, 15 gns. 
L3/3 Stereo Amplifier 3 +3 watt, 7 ens. 
L5/5 Stereo Amplifier 5 +5 watt, I I ens. 

ULTRA LINEAR AMPLIFIER WITH 

Weight 121 lbs. Power consumption 90 watts. 
For 200 -230 -250 v. .50 c.p.s. A.C. mains. 
Outputs for 3- and 15 -ohm speakers. 
Chassis finish stoved Blue -Grey hammer. 
HIGHEST QUALITY ! Retail price 
MAXIMUM RELIABILITY ! 

AT A PRICE YOU CAN 1 2 GNS. AFFORD. Available through 
your local dealer, leading mail order firms, 
or direct from us. Send S.A.E. for descriptive 
literature. 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

INTEGRAL PRE -AMP 
FREQUENCY RESPONSE 

+2 d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 

OUTPUT 
In excess of 14 watts. 

RATED OUTPUT 10 
WATTS. 

SENSITIVITY 
Volume (1) 22 millivolts 
for rated output. 
Volume (2) 220 milli- 
volts for rated output. 

TREBLE LIFT CONTROL 
Continuously variable 1- 
6 d.b. to -13 d.b. at 
12,000 c.p.s. 

BASS CONTROL 
Continuously variable -F 
13 d.b. to -18 d.b. at 
15 c.p.s. 

HUM LEVEL 
Referred to maximum out- 
put and includine integral 
pre -amp -60 d.b. 

HARMONIC DISTOR- 
TION 
0.19% measured' at 6 
watts. 

NEGATIVE FEEDBACK 
Total 32 d.b. including 
24 d.b. in main loop. 

ELECTRON WORKS, ARMLEY, 
LEEDS. 

(,l:(,, 
THE NEW IDEA 

in SOLDERING 
IRONS 

QUICKLY HEATS- - 
NEVER OVERHEATS 

Thermostatically con- 
trolled, the Ceco soldering 
iron is maintained within 
-15 °C. of the temperature 

set by simple Allen -key 
adjustment. With no over- 
heating, elements have a 

far longer life, there is no 
oxidation, or alloying, and 
the bit never needs filing. 
Rated at 70 watts, the 
element quickly replaces 
lost heat, heats up from 
cold in LI minutes. Spares 
are quickly obtainable and 
interchangeable. Insulation 
tested to 1,000 volts, 
all components are guar- 
anteed for 3 months. And 
the price is only 79/6. 
For quick, professional 
soldering on the most 
intricate work, you need a 

CECO instrument 
soldering iron, made for 
the electronics industry- 
now available to you. 

Free literature from 

CARDROSS 
ENGINEERING CO.LTD. 

Woodyard Road, 
Dumbarton, Scotland 

MODEL 
RADIO- CONTROL 
New, revised and enlarged edition. 
Dealing with planes, boats and autos, 

Covers coders, transmitting and receiv- 
ing systems, decoders, power control 

'circuits, servomotors, latest minia- 
turized and transistor circuits. 192 
pages. 

By E. L. Safford, Jnr. 
21/- Postage 1/- 

STEREO -How it Works, by H. 
Burstein. 23/ -. Postage I / -. 

PRINCIPLES OF TRANSISTOR 
CIRCUITS, by S. W. Amos. 21/ -. 

ki Postage If -. 
A BEGINNER'S GUIDE TO 

RADIO, by F. J. Camm. 7/6. 
Postage 6d. 

MODERN CAR RADIO RE- 
CEIVERS, a Data Publication. 3/6. 
Postage 4d. 

BRIMAR VALVE & TELE TUBE 
MANUAL. No. 8. 6/ -. Postage 9d. 

h. 

THE PRACTICAL HI -FI HAND- 
BOOK, by G. J. King. 25/ -. Postage 
1/3 

THE MODERN BOOK CO. 
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. 

BENSON'S 
ETTER 
ARGAINS 

INDICATOR I ype 277, with I lu. t .It. l ., I \ ! 

., 1,!..'. L'7 6 (p.p. 3 /6). VALVE KIT, 
h \ /, 0',t s 2/5U4, 4/6576. rea. a11.1 ,.H. 
40.: -. HEADPHONES, CLR, with carhop 

a 

., 10/16. (11)mi Noise limiter awm eblies, a 0 
valve, 3 /6. BC434A Control Rove,,, 7/8. NEW Y.C. 
METERS, 81ín. round Hush, 500A., 70/- : UkNA.. 
651- ; 1 n.A., 55/- ; 2 mA. (rectified), 451 -. 2!. it 
1 rnA., 22/6 :.5 mA., 7/6 ; 511OUA. 17/6. 201. 
100 mA., 200 m4., 300 ntA., each 8/6. 20f,. 20 v. 
A.C., 8/6 ; 21e. 40 v. 8/6 ; 300 v. A.('. Il/in., 15, -. 
Cr, over needle type 2 .v t LOA.. 808. 2 y uaty, 
1510 A.41-15o A nee shunt), 5 ma 716. COM- 
MAND RECEIVERS, brand new, 6 valve., od. 
wave (11.,2 -t.5 Mvl,.), 9716: used 8211 ;taut 
Conversion data and cire. to CAR RADIO, 1.6. 
VIBRATORS. Mallory (:0840 1-2 v. 4 -pin., 76. 
R1155B, good condition, tested, with hamlook, 
67/101- (Sail 10(-). 808582 Molulatiou or Driver 
Trani., either 7'6. CONVERTERS ,ROTARY), 
24 v. ILC. to 50 v. At . 4 A.. 40 roil 7101. MORSE 
TRAINER SET with huaser and her wired i 
41 v. battery, 816. DRIVES :due- motion 
Adminity 200:1 ratio, waled 0400, 5 6. 81155 
8.16. " N " type, new, 10:8. VIBRAPAK. 
0.C. to 250 v. tin ntA., smoothed, caged. 22'6. 
12 v. to 250 v. Dal I.A., 176 (p.p. 611.). DYNA- 
MOTORS (port 5/0) ; 12 v. to 7.511 y. 60 t,,.5. and 
(i.3 v. 2.5 A.. 11/6 v. to 2510 v. 611 m.l.. 11 6. 
Type 2 A. Input 12 v. Outputs 30M1 x..!411 IItA.. 
I50 v. I0 niA., 6 v. 5 A. filtered, [Axed, 25-. F.Y. 
Discriminator Tnnxi,,nuer, with valve 155, new. 
12/6. TRANSFORMERS, vibrator. input 11 v. 
output 265 v. (III at type), B 6. MORSE KEY, 
COVERED, with plug, 51. 
LIST AND E N l/ l' 11í.I Ry ::.. \.F:. 01r:í o'. 

Postage este. t t ,.Ii:, o- 

Callers and Post W. A. BENSON (PW) 
136, Rathbone Road, Liverpool. 15. 0Y: t' 
Ccitera 8UPERADIO (Whiteehapell LTD., 1 I 
Whiteehapel, Liverpool, 2. Rot 
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Great Britain's Valve- 

PRACTICAL WIRELESS September/October, 1959 

Mail Order House 

SRI MAR/FE RRANT' D.15 10'6 DAF98 In . DF98 I:u3 DK32 2101 DK92 15/3 DK96 153 DL96 13:: EBC411717 ECC84 14¡7 ECC851417 ECF82 

1 3 7 ECH42 1 5 11 ECLBO 1 7 , I I EF41 1:3/3 EF42 171 : EFSO t : 3 I I EL41 17/11 EL84 17/7 EM71 2313 EM85 2:; :: EY83 16/7 EY88 1:313 G71B0 18/7 0A2 1716 

0Z4 117 PCC85 1-1'7 PCF82 18/7 PY81 1713 PY83 13/7 R2 I3 7 R3 1/7 R10 33/2 R11 20/- R12 13/7 R16 26.6 R17 17/0 R19 19/10 UBC41 1217 UCH42 

15 I I UF41 1o7 UL41 13/11 11Y41 16/- VR76130 716 VR105 30 17/6 VR150/30 151- 1AC8 17/3 1D5 16 7 1D8 16/7 1LA6 77'3 1LD5 17/3 1R6 15/7 

154 Ltia 135 1.713 1T4 13/3 1175 17/7 2A3 19/10 2D2115/- 3D6 3Q4 15/3 3Q5131 15/3 384 13/3 3V4 1313 4D1 11'7 6R40Y 17165114G 19/10 5V4016/7 

5Y3GT 1r7 5Z3 19110 5Z40 1617 8A7 26/6 BABG 23'3 BASGT 2:: 3 6A05 23/3 MOOG 193 BA%8 17/3 BALS I 1 it 6AM5 17/:3 BAGS 15,!3 BATE 13/11 MUG 

6840 un III 838 27/3 BBSGT 2:313 BBAB 15í3 83E8 17/3 OBfIOG 23/3 OBRO 17/:3 BBB 15/3 83E7 23/3 88S7 231- BBWB 13-3 11BW7 18'7 814 13/3 808 

. .: 8C060 .29310 OCHO 26/6 8E6GT 17/3 BF6G 19/: 0á8G 17/7 8H8OT 13111 BJSGT 16/7 8170 19/11 6370T 1 9 1 BKBGT 17/3 8K70 19/11 8K7GT 19/10 

SKBG 323 81L8GT 73/3 BLBG 13,3 8L7 21/11 8370T 73j3 13Q70 1913 8Q7GT 19/:4 8R7G 19/3 88A7 21/11 61177 19'11 8SL70T 24/6 88N7GT 2417 6174GT 

Li 7 6175G 17'3 8051805 17/3 6070 19/10 82114 913 11V6GT 1913 OXSGT 16/7 7A245171 21/11 7A3 21111 738 I9-1 737 19110705 19/3 708 1913 7D3 73/3 

7D5 7 7131 73/3 7D8 2331 7E17 19110 7K7 19/3 787 23/3 7Y4 11/7 724 16/7 802 2313 803 1941 911W8 15.:1 91)8 17,3 11D3 24/6 11D5 24/11 12A118 17/3 

12AT8 13; I 1 12AT7 14!7 12A178 23/3 12A1J7 14/7 12AX7 14,7 128A6 15/3 1213E8 17/7 123117 41/11 12180T 23 ' 12J5GT 16/7 12J70T 19111 19K7OT 

II' I' 121C8GT 7303 12Q7GT 19'3 129770T 19/10 128L70T 2.,7 12SQ7OT 19/7 129A7GT'2313 1206G 17c 13D1 17/6 1438 1913 14H7 19110 1487 7:343 

154t -: 15D2 "':': 18 27/3 19AQ5 151:319Bf18G 2:31:319T817/328A00 19/3 251)80T 19/3 25240 16/7 35A519/735L60T 19/335W41I'73523 16/735Z4GT 

.. 43 59A5 1773 5005 17/11 SOCDBG 79/ Go 50L8GT 19/3 75 24/7 77 20/7 78 73/3 80 13/7 80S I:i37 83 1:57- 807 35J- 1829 I7/3 

COSSOR/EMITRON DDL4 13/11 DDT 2417 DF911:3/3 D%911517 DH9815':: DL98 13/3 1R5 130:: 1T4 1:1 N144 17/3 MS/Pen 73':: MVS/Pen 1511 

-.. MVi PENS 2:: -: OMI 13/11 0M4 19/3 OM 19/11 O3110 2713 PL38 1911 PY32 17;11 8025 26/6 81781 17 II $112150 26/6 8172156A 7616 1A7OT 21 
0 

I 1 

1C5Gi 1H5GT 17;7 1N6GT 17:3 1S6 1513 2P 26/6 384 13/7 410080 19/l1 4THA 7621 42SFT 2313 5Z40 1637 6ABB 18/7 BAJB 17'3 OAKS 17/7 OAL5 16'- 

6A1117 GAMS 32/6 BAQB 19-I1 BBQS 12/7 BBXB 18/7 11BY7 13 7 1136 26/6 88%7GT 19111 OSL70T 2417 6SN7 23/7 BV4 11/4 8V80 19.3 8150 11117 8X5OT 

I6..- 7AN7 19:11 7C5 19/3 718 19/7 7H7 19,111 7Y4 16/7 707 2.. :: BAB 21111 12AT7 14'7 12A07 14/7 12907 19 I 1 1487 33/3 13VPA 2313 113A5 1713 1723 

l3u3 19X3 14r- 1923 9/4 2138 16'7 2780 19111 36A5 19,3 3523 III 7 4080A 1617 41MXP 26/6 418TH 96/6 4ZSPT 23.3 4310 16/7 46I11 190I 521W 16/7 57K11 

13311 54HU 19/11 111112 29/111 818P2 23/3 62BT 33%2 62DDT 1'67 82TH 15/11 82VP 1:1/:3 114SPT 23I:1 85111E 17 :: 66KU 10/- 87PT Is1I 1 141TH 15111 142BT 

19,3 171DDP 13/11 185BT :33 2 185BTA 33/2 202DDT 24'7 202STH 76p3 210DDT 17B210VPA(7) 21/I1220TH74/73119U I:u11 332 .Pen 10 :`402PenA 

_.:'; 451PT 17 :3 

MARCONI/G.E.C. 1138 2416 B05 2416 B152 161 B309 18/7 8319 1901 B339 1817 0729 18/7 D42 I:; :: D43 1713 D83 13'11 077 11 11 D152 11/11 

DA3037/6 DAF91 1.163 DF91 13/3 DH83 19/3 DH78 1913 DH77 13/11 DH81 21313 D11101 7818 DH107 13111 011142 13111 DH147 Iua 011149 19/7 DH150 

13,11 DH719 17/3 DK91 15/3 DL83 19/3 DL92 1313 DL145 11I11 DN41 23/3 D2143 21/11 ECC82 14/7 ECH35 27 :1 ECH81 13111 EF85 13:11 EM80 15/3 

1:13011 26:6 HD24M 171:3 HU 15/3 HN309 7496 KT2 21 I I KT24 17/3 KT32 21111 KT33C 26n1 HT38 29710 KT41 26n1 KT44 2616 KT45 73/3 KT65 :33/2 

KTO3 1913 KTBB 23/3 KT71 19/3 KT74 17/11 %T78 197 11281 49/5 %T38 2416 HT101 33/2 KTW83 19116 KTZ41 73/3 %TZ83 19'10 L83 1617 LN152 

13/1J LN319 2111 LP2 15/3 MH431 13,13 M1141 13/:1 MHD4M 74/6 NHL4 1313 MKT4(5/7) 23/3 ML4 131:3 M94BM1CL 2:313 M81.4(5/7) 23/:3 MSP41(5/7) 191I1 

M1714 18:7 MX40 26/6 1117 13/3 1018 15/3 N19 15/3 1037 19116 N43 25/- N78 1911 It N108 19/10 N142 75 ;3 N145 19 3 N147 1913 2148 1913 N151 13111 

N152 I6^. N308 :.H/7 N309 1617 N329 11/7 N339 29110 N349 1616 5359 16.7 N389 17/3 2709 )7/7 N727/6AQ5 2-,- P2 17/3 PCL83 19,':3 PL112 12/7 

PY81 1::::3 PY62 9/4 PX4 :3:! PX25 59/8 PYSO 10 - QP21 21!11 010 1117 014 11'7 017 26-0 018/20 19;11 031 "I),'I1 033 211'6 033 26116 037 26/6 043 

17 II 045 1373 1147 17/11 050 16'7 052 19/16 054 1910 070 113/7 074 11/11 078 16 7 076 LI - 1781 46/7 082 46 7 084 411/7 0107 16/7 0142 11/3 0143 16/7 

11145 13/11 1114716/7 0149 16 7U1501(0-0329313/3 0339161;707099/4W1713/3 W2117)21 W42M 70 W81MICL26/6W7819'nIW7717/3MIN 
49 5 W101N 29/10 W107 1733 W143 19/11 W146 1703 W148 19/11 W149 19:11 W150 1:1/7 W727'8BA62I 6 W729 I817 W0142 16'7 X18151:3 X28111 

24 n X24 3919 X35 17/3 X41C 76ni X61 26/6 X83 2:113 X65 213 6 176M 23/:3 X78 21 I I X79 21 11 X81 46 X101M 33!2 X109 17'3 X143 23/:3 X145 19 3 

2140 23:: X150 17/11 X72718BE8 17/3 Y25 1:3111 Y82 17/ Z14 17/3 Z22M 21 II Z63 1911I ZBB 71 LI 277 19 11 Z142 I73: Z150 17/3 2319 41. . 

Z329 7:3:1 Z359 20/- Z729 17/11 Z759 20/- 2D152 13/11 181 10 1 202 11/6 391 11 6 303 I9/6 304 H 305 13/6 338 1071 

MAZDA AC/HL 16/7 AC/HLDD 34/7 AC'P4 2:3/:; AC Pen t5 7,33;3 9 AC SGIVM 2:1':3 AC l'Hl :c3j2 AC/TP :::: 7 AC VP115/7) 21i/6 AC'VP2 °6/6 AC2/Pen 

AC21PenDD "3116 AC4/Pen 26/6 AC5!Pen 23'3 AC5 PenDD 26 3 ACP IIì 7 AC80 2:+ 3 Dl'.' I I DD41 13/11 HL23 15 :3 HL23DD 17.'3 HL41 16/7 HL41DD 19/3 

HL42DD 1913 HL133DD 19:1 HL33S0 13/7 IC3 171:: ME41 17 3 ME91 I71:3 P41 16 7 P81 1617 Pen 25 17/:' Pen 44 76/6 Pen 45 '!O II Pen 45DD 3616 Pen 46 

_ r6, Peo 383 2:3 :3 Pen 384 76ni Pen D14020 :1:3,3 QP25 26 6 QP230 ^ I 6 SP41 26 6 SP8121 1 SP181 73/3 SP210 19'3 T41 2:I3: TH4126 6 TH233:31312 TH2321 
26'6 TP22 2406 TP25 26/11 TP2820 73P2 1722 2916 1124 79 10 025 17 11 U28 19,10 U191 16 7 17201 16:7 U251 2371 0281 19110 0242 27'7 0301 23/31 0318 
9.4 0403 16!7 0404 11µ 0801 79110 04020 16/7 11C92 13 3 UU5 16 7 0170 19111 UU7 16 7 008 26/6 UU9 1114 VP23 17/3 VP41 75 5 VP133 23/3 VP210 

21 I I VP132213131C1 17/3 102 1717 1F21313 1F3133 .3: 1FD917 31P113/31P101a7 1P1117,36C91733 6010 15/11 8131 23/3 801!I'11 602 9/4 8D319 II 

8F1 26 6 6E11 1713 8E12 19'11 8F13 23 3 8E14 2 3; 6E15 I5": 8F18 15/13 8E19 1x:7 8H25 11'7 8L1 13 I I 13L12 14/7 6L19 "_'::: 8L34 15!I 18LD3 13 

6LD12 1::/I I 0'30L2 1817 8L020 III'.I 8311 17'7 6M2 17 :: BPI 19 :1025 73!3 6P28 I'1 It 823 2676 10C1 17 :: 10C2 7066 10C14 I::: I 1 1011 76/6 10F3 23 

10E9 15 3 10F18 17/3 10L1 15 I1 10L14 14 7 10LD3 12 7 10LD11 17111 1OLD12 I:: I 110P13 23 .:; 10P14 19 :: 10P18 12j7 20D1 IG :: 20F2 2616 20P1 26 

20P3 2:3:3 20P4 26p3 30P5 23'7 30C1 1117 30F5 1817 30FL1 I3 30L1 14/7 30P4 2'1 7 30P4BB 2017 30P4MR 211 7 30P12 17'3 30P16 I2 7 3014L1 21/11 

PHILIPS .C1 12/6 C1C 12 0 CY1C I, I I 340 11 - 452 10". 

MULLARD A21 18/7 AZ31 1,3 7 AZ41 CBL1 26 6 CBL3123/3 CCH35 7:1.3 CL423,3 CL33 191: CY1 Ix'7 CY31 I6/7 DA90 IS':: DAC321M/CL) 1717 

DAF91 15 :: DAM 17/3 DCC90 2:: 3 DF331M CLI 177 DF91 1:3/3 DF92 13/3 DF96 1:1:1 DF97 1:3':3 DH32 15 3 DK40 2113 DK91 15/3111%92 I533 DIM 17/3 

DL33 17;:+ DL71 15/- DL72 1, DL92 1::7: DL93 1:' II DL94 13/3 DL98 13/7 DM70 I0/- D026:13/2 D030'25 DW4I35016/7 DW3S00 11'7 EA50 10- 
EABC80 I:: II EAC91 l9/1I EAF42 I5:: EB34 13711 EB41 17°- EB91 9/4 EBC33 i:I':: EBC41. 1217 EBC90 I^_ 7 EBC91 10/7 EBF80 I::'II EBF83 1:1 I 

EBF89 I:: II EBL21 2:3/3 BELLA 23. :: EC90 19 11 EC91 15 I t E092 13/3 E0032 21 7 ECC33 24'7 ECC34 24,7 ECC35 217 ECC40 23/3 ECCE 1 1.7 ECC82 I I 1 

ECC83 U 7 ECC85 14/7 ECC88 73411 ECC91 2616 ECF80 16'7 ECF82 13/7 ECM 2.3 6 ECH21 2.141 EC835 2:. :: EC342 13 II ECH81 I:: I I 

ECLEO , ECL32 13/7 211,83 19:3 EF9 73/3 EPOS 111 1I EF38 19/11 EF37A 2337 EF39 )9 EF40 2 EF4l EF4" 17 EF50 3:rEa 

CEFH83 

54 

I2::.. I 

. . 

EF55 2:: :: EF80 1:I/11 EF651311I EF8817/11 EF89 17 - EF91 19/11 EPOS 17/:3 EF93 1:7:3 EF94 2:313 EPOS "':': EF98 c1 :: EK2 26a1 EK32 36/1 EH90 17:: 
EL2 233: EL32 19/:3 EL33 1903 EL34 19/11 EL38 19 II EL377317 EL38 26/6 EL41 17.1I EL42 13/11 EL50 26 6 EL81 I6/7 EL83 19/11 EL84 12/7 EL85 
13 1 I EL9O I:3 11 EL91 771:1 EL95 17 :3 EL820 2.. a EL821 211 6 EM4 173 EM34 17 3 EM80 15':; EM81 I., :: EM84 17 :: EN31 25/1 EN32 :OH- 161191 

EY51 1::63 EY81 1:73 EY84 I3'7 EYS( 1:3/3 2291 III II 2235 I11 7 EZ40 10 - EZ41 10:- EZ80 9/4 EZ81 3I I EZ90 I0 .- FC2 2:331 FC2A 7317 FC4 26/6 
FC13 7,333 FC13C 2616 FW4'500 19 11 GZ30 1617 GZ32 19 l I GZ33 19. I I GZ34 I9'l1 HBC90 17'7 HBC91 12 7 HF93 13,7 111(90 17/:3 11113 16/7 HL13C 
1617 HL92 17. II HY90 10/ IW4/350 7 1W4 '500 16:7 K3132 1911 1 KF35 19 : KK32 71I1 I KL35 I9l I KLL32 24/7 MT17 45,- PenA4 2:3/3 PenB4 2416 

PE64DD 211 '; PAEC80 13'1 l PCC84 14.7 PCC85 14!7 PCC88 ^_7. I 1 PCC83 19/11 PCF80 11417 PCLS3 192 PCL3416'7 PL33 19/3 PL38 2616 PL81 16/7 PL82 12/7 

PL83 16.7 PL323 1,:7 PM2A - PM211LM 1733 PM12M 71 II PM22A151 21 I I PM22D 71/11 PM24A 25/9 PM24M 21/3 PM202 17/7 PY31 11/7 PY80 
ur- PY81 I:: :: PY82 911 PZ30 I v I I QP22B 71/7 9P2 21 I I SP4' 71 77/3 SP13 2::.3 SP13C 73,73 TDD4 24/7 TH21C 29'2 TH30C 73/11 TT4 1:3/3 TY86F 19/10 
UABC80 1:: I1 UAF42 P':: 0841 12 - 1713041 I7.7 UBC81 II V II3F80 17/11 17BF89 13311 UBL21 23/:3 UC92 1:31:3 UCC84 14/7 UCC85 1-1/7 UCF80 111/7 

UCH21 3:I:3 UCH42 151II UCH91 17 II UCLS2 1617 UF41 1:33:1 UF423713 UF80 17 II UF851:3/11 UF88 17/11 0F89 17/- 11L4113/11 UL44 26/611L48 
2I'3 17L84 12 7 UMS 177:1 05134 17 3 URIC I3.7 UYIN I`17 UY41 lv- 17E85 9/1 VP48 9713 1LD5 17/3 5Y3OT 1,07 5240T 16/7 8AB7 13111 8BQ7A 15/- 
BCSGT 16'7 657G 19'7 6R761 1973 (VBG 1912 12H8 9111 129K70T 19/11 128C7 19/10 12SN7GT 74/7 25286T 16l'7 35250T 16/7 42 7537 80 16/7 8531 

85A2 22 6 9001 t7/- 184V I, 7 573GT 16/7 . 

SPECIAL OFFER. VALVES AT !. PRICE. 024 8'/ ID5 814 BA? 13/:: 11A05 11'9 13AK6 8/3 6AQ5 7/3 6C4 61p 6E6 7 - 675 3'4 837 9/9 8K8 . 
ON? 11/R 6V8 9/I1 SDI 12A17 94 12d6 8/4 12837 1611 14V6 :1/8 18 11/8 35L6 9/3 42 11/8 43 11 50L8 :I . 75 17 4 80 3 I MS'PEN 11'x 1A7 1I - 

8887 : " ' - KT2 1 1 ! - KTZ41 I 's LP2 7 3 MX40 1:73 PX25 297111 TP22 1217 022 141I1 CY1 x 1 PM12M I I . 
PLUS POSTAGE 1 / -. SUBJECT TO STOCK AND PRICE CHANGES. ASK FOR ANY TYPES NOT LISTED. 
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September/October, 1959 PRACTICAL WIRELESS 521 

NOW UNDER ENTIRELY 
Assemble it yourself and save fies 
COMPACT GRAM AMPLIFIER. 
2 valve printed circuit type for 
use on A.C. or D.C. 200/250 volt 
mains, incorporating modern minia- 
ture Valves type UCL82 and UY8S, 
output 21 watts, overall dimensions 
61 x 2 x 3 in. Price, 59/6, p. & p. 2/6. 
Amplifier Cabinet, £2.19.6, plus 5/- 
p. & p. 7 x 4in. Elliptical Speaker, .!/ £I.1.6, plus 1/6 p. & p. Latest type r Collaro Conquest 4 speed Changer, 41.19.6, 

plus 5/- p. & p. 
If all items are purchased at the same time, they can be supplied 
at £13.15, plus IO /- p. & p. 

B.S.R. MONARCH LIA8 4 -SPEED AUTOCHANGER, 46.19.6. 
COLLARO CONQUEST 4 -speed AUTOCHANGER, £7.19.6. 
GARRARD R.C. 120 MARK 11 4 -SPEED AUTOCHANGER, 
[9.19.6. Postage and Packing on the above units 5/- each item. 

Music in your pocket/ 
With the pocket -sized transistor 
Superhet Receiver. Yours for an un- 
repeatable price of [8.19.6, p. & p. 
2/6, or 25/- deposit and 8 monthly 
repayments of [1.1.10. Battery 2/ -. 
This Receiver incorporates 6 selected 

transistors and latest type printed circuit, it is extremely sensi- 
tive on med. waveband only, incorporating an internal Ferrite 
Aerial and operates on a 9 volt type P.P.4 Battery. The receiver 
is fully constructed in an attractive Plastic Cabinet. Colours 
Red, Cream or Blue. Size 51 x 31 x I I in., weight 12 oz. 

PREMIER RADIO CO., 23 TOTTENHAM COURT 

NEW MANAGEMENT 
THE BEREC 

The ' Berec ' Battery Receiver for only 
44.19.6, plus 5/- p. & p., or £I.0.0 
deposit and 5 mthly pymnts of I9 / -. 
This receiver is ideally suitable for use 
in the home or where normal elec- 
tricity supply is not available, remark- 
able reception on th med. and short 
wavebands. using the following latest type min. Battery Values 
DK92, DF92, DAF96, DL96 and operates on an external 8.103 
Battery or equiv. The receiver is housed in an attractive, two - 
tone metal case. Size 111 x 71 x 5 ¡ìn. BATTERY EXTRA 1816. 

Quality at low costi 
A well designed Amplifier incorporat- 
ing printed circuit of the latest type, 
using two ECL82 triode /pentode 
valves and Metal Rectifier, ganged 
volume and tone controls and separate 
balancing control, output 3 watts 
per channel and suitable for Speakers 
of 3 ohms impedance. The Amplifier 
is in an attractive black metal Cabinet with Engraved Front Panel, 
overall dimensions 101 x 71 x 41in. Price, 48.19.6, plus p. & p. 5; -. 

HI -F1 SPEAKER 
A I2in. Loudspeaker of high fidelity quality. 
made by a famous manufacturer, 3 ohms 

plus 2/6d. impedance, 000 lines, 
with Cloth suspended 

15, 
cone. 

* GENEROUS H.P. TERMS AVAILABLE * 
ROAD, LONDON W1. TEL: MUSEUM 3451 2 

FIRST -CLASS 
RADIO COURSES .. . 

GET A CERTIFICATE ! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! -- -FREE GUIDE-- - 

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 Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M. 1. 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 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

----I50,000 SUCCESSES.--. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.1. 
S. Africa : P.O. Box 8417, Jo'burg. 
Australia P.O. Box 4570, Melbourne 

LYONS RADIO TELETRON 
LTD. 

Dept. M.P., 3, GOLD HAWK ROAD, 
SHEPHERDS BUSH, LONDON, W.I2 

Telephone : SHEpherds Bush 1729 

RECEIVERS TYPE R,1155A. One of the 
best known and most popular of ex -Govt. 
communications receivers. Frequency cov- 
erage in 5 switched bands: 18.5 to 7.5 Mc.. 
7.5 to 3 Mc.. 1.500 to 600 Kc.. 500 to 200 Kc., 
200 to 75 Kc. Valve line -up: VR100, sig. frq. 
amp., VR99. freq. chngr., VR100, 1st. I.F. 
amp., VR100. 2nd I.F. amp., VR101, Det. 
A.F. amp., VR101. A.V.C. B.F.O., V1103, 
tuning indicator. Easily adapted to operate 
direct from A.C. mains full details included 
in 14 D.P. data leaflet free with receiver or 
separately 1/3. In good condition and 
thoroughly tested before despatch to ensure 
in good working order. PRICE ONLY £6.17.8 
carriage 10/6. 
POWER PACK /OUTPUT STAGE UNIT. 
Designed to operate the R.1155 direct from 
A.C. mains 200;250 v. Incorporates a single 
stage of amplification to provide for a 
speaker output and fitted with connector 
which you just plug into receiver to render it ready for immediate use. PRICE ONLY 
£4.10.0 or supplied apart from R.1155. 
PRICE £5. Postage 3/6. 
METER BARGAINS. Moving coil types 
projection pattern 2 #' dia.; 0 1mA. 17 6. 
Centre zero 50.0-50mA. 7'6. M I. Type 030Óv. 
A.C. 12;6. Post, all types 1 -. 
INVERTERS. Known as motor generator 
type 7. Air Min. ref. 5U/3288. Input 23(24 v. 
D.C. Output; 80 v. at 1.600 cycles. 240 v. A. 
Carbon pile V/R and filter unit incorporated. 
In good condition. PRICE ONLY 45; -, 
carriage 5/ -. 
L.V. CONDENSERS. 1.5 mid:. 4 Kv., D.C. 
wkg.. size 9 x 91 x 1 #in. PRICE 3.6. post 2/3. 
2 mfd. 2 Kv. D.C. wkg., size 5: x 2l x 21in. 
PRICE 5/6. post 2/3. 2 mid. 4 Kv. D.C. wkg., 
size 61 x 6 x 4in. PRICE 108, post 3,6. Re- 
(Weed prices for quantities. 

TAPEJAK 

The first Tran- 
sistorized Radio 
Tuner, specially 
designed for use 
with Tape Re- 
corders. Con- 
verts your Re- 
corder to a high 
quality Radio.re- 
ceiver. Direct 
Recording on 
Tape. 

5" x 3 ¡" x I ". 

* High sensitivity. * Twin Tuned Circuits. * Pre- setting for M.W. Programmes. * Fixed Tuned for 1,500 M. * Switched programme selector. * Self powered. 
Tested and ready for use. 

£5.9.0. BATTERY EXTRA. 

THE 
TELETRON CO. LTD., 

II2B, Station Rd., London, E.4. 
'Phone : SIL. 0836. 
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VALVES 
S.1 f/E Ú.11r SERVICE 

NEW ! TESTED ! GUARANTEED! 

ISETS 6K7 G,-BKBG. BQ G6V6G. 6X5G or 5Y3GK91, 

DK92, DL92, DL99, any 44 

5 for 27/8 

MGT 146 
D5 9'6 
H3GT 10 
N:',GT 10 -1R5 

7'8 
1S4 
1S5 6 

T4 6,"3 
U5 88 

3A5 108 
3S4 7 8 
3V4 8 - 
5U4G 6 6 

V4G 11 
5YJGT 
5Z4G 
6AL5 5 6 1ÓC1 
6AM5 5 - 
6A.M6 4 9 
6AQ5 
6AT8 7 3 
6886 7 6 
6BE6 
6BH6 8 - 
6BJ6 
6BR7 10 6 
6BR"7 6 6 
6CD6C 26 9 
6F1 14 

6 6 3GT 6F8G 
6F13 12 6 
6F14 17 6 
6K7G 3 9 
6K7GT 6 - 
6K1G 6 9 

16 9 

6L18 12/3 
6P25 10'- 
6Q7G 7/8 
6Q7GT 9r6 
6SL7GT 7!- 
6SN7GT 5/8 
6U4GT 11/- 
6V6G 8- 
6V6GT 7/6 
6X4 6'9 
7B7CT 81- 
7C5 81- 

7S7 9'9 
14/6 

10C2 17'6 
10F1 17'6 
30F9 10/6 
10P13 15/9 
12AH8 10.6 
12AT7 8/- 
12AU7 8'6 
12AX7 8/- 
12BA6 8- 
12K7GT 6'6 
12K8GT 12'8 

7 8 
14S7 18/9 
19AQ5 7/8 
20F2 17/8 
20L1 17/6 
25A6G 111- 
25Z4G 9'- 

25Z6GT 96 
30C1 8.'- 
30L1 8'- 
35L6GT 10!- 
35Z4GT 6/6 
35Z5GT 

g8g.'8 

bÓCD6G ß8/8 
50L6GT 9'9 
AZ31 9/6 
B36 156 
CL33 11/6 
DAC32 10/- 
DAF91 7/6 
DAF96 8'6 
DCC90 10/6 
DF33 10/- 
DF91 6'3 
DF96 8.'8, 
DH76 6/6 
DH77 7/3 
DK32 14%8 
DK40 14'- 
DK91 7/6 
DK92 8/8 
DK96 8/6 
DL33 9'- 
DL35 12'3 
DL92 7/6 
DL94 S/Q 

EÁBC80 7/9 
EAF42 9/6 
EB91 5/8 
EBC33 7,- 
EBC41 8/6 
EBF80 8/9 

EBF89 
EBL21 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECM 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECI.80 
ECL82 
EF39 
EF41 
EF42 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EL33 
EL38 
EL41 
EL92 
EL84 
EM34 
EM80 
EM81 
EM84 
EY51 
EY86 
EZ40 
EZ41 

8/9 
20'6 

6/6 

9/6 

11/6 

17'6 

8'6 

116 
9'6 

166 
7,6 

116 
8'- 49 
5'- 

21 6 
9'- l8 /6 

8/6 

108 
9'6 

76 
7/6 

EZ80 
EZ81 
FW4/500 

KT33C 
KT41 
KT61 
KT63 
KT71 

MUI4 
MX40 
N 8 
N152 
PCC84 
PCC89 
PCF80 
PCF82 
PCL82 
PCL83 
PCL84 
PENA4 
PEN36C 
PEN45 
PEN46 
PL36 
PL38 
PL81 
PL82 
PL83 
FY32 
PYB(1 
PY81 
PY82 
PY83 
PZ30 
SP61 

78 
7 6 
9 6 
9 

14 6 
10 - 
6 8 

12 6 

9- 
12 6 

11'6 
8 - 

14'- 
8'- 

10'8 
10 6 
12'8 
11 6 
11'- 
9 8 

56 
21 6 
11 8 

96 
126 

76 
8'- 

8'6 
17'- 
3'6 

TH41 
U25 
U26 
U50 

Ú76 
U78 
UABC80 
UAF42 
UBC41 
UBF80 
UBF89 
UBL21 
UCC84 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42. 
UF89 
UL41 
UL44 
UL84 
URIC 
UY1N 
UY21 
UY41 

VP4B 
VP4I 
W76 
W77 
Z77 

16'8 
12'6 
12/8 
7/6 

6! 

69 
9'- 
9'8 
8'6 
98 
9'8 

20'6 
12 9 

9 - 
14 - 
20 6 

9 - 
9 - 

11 6 
14 3 
93 
8$ 

6 
8 - 

21 6 
8 6 
9 6 

12 6 
14 - 

7 

9 6 

6'6 
5'- 
4'9 

READERS RADIO Postage 66. per valve 
extra. 

L _ S Any Parcel insured 

24, COLBERG PLACE, STAMFORD HILL, Against 
ed. 

Damage 

LONDON, N.16. STA. 4587 Any C.O.D.rParcel 2/8 
ext 

CABINETS & 
HI -FI 

EQUIPMENT 
We can supply any Cabinet to 
your own specification. 

"The Contemporary" 
£11. 15. 0 

is beautifully made cabinet is oak 
-",erred with mahogany interior and 

waxed finished. Available in any 
-' ade to order at slightly extra cost. 

can also supply and fit this or any 
:hint with the latest Hi -Fi amplifiers. 
,,,ers, Transcription units, record 
:dangers. speakers, etc. 
-te for our NEW 24 -page fully 

grated catalogue of cabinets and 
of our complete range of chassis, 

',changers, speakers, tape decks, 'etc., 
available on easy terms. 

LEWIS RADIO 
120, PW89) Green Lanes. Palmers Green 
London, N.13. BOWes Park 1155/6 

(Nr. The Cock Tavern) 

Because of the printing dispute 
publication of this issue was de- 
layed and in consequence the prices 
of some items mentioned in the 
advertisement columns may not be 
current. 'Practical Wireless' hopes 
that readers will make due allow- 
ance for any such discrepancies. 

MORE RANGES - 
LOWER PRICE 

15 Range A.L. D.('. Multimeter KR, 
1.800 o.p.v. Ranges 3, 15. 60. 150, 300, 600 v. 
D.C. ; 15, 60, 150, 300, 600 v. A.C. ; 6, 60, 600 
mA.: ohms to 2 M. Kit comprises all 
1 ";, Hi -Stab. multipliers, ready adjusted 1 ",. 
shunts. 0 -500 pA meter scaled 0 -15 and a -6H. 
switches, pot., and Salford inst. recti9er. 
With circuit and instructions, 45'- post 
free. No adjustments to make. 
0-1 mA Meter scaled multtmeter, 2ßín. 
scale, round flange flush fitting, 32'8. p. & p. 
1/6. Suitable circuit free with meter. 
Instrument Rectifiers, Bridge type. Sal- 
ford .i or 1 mA, .7'6 : 5 mA. 7,6 : Ex -Govt. 
M3. 5 -50 mA. 3 6, p. & p. 6d. 
Test Prods with leads, 2:6 pair. p. & p. 9d. 
Precision 1" Wirewotuld Resistors. 
1 ohm to 1 K., 29 : to 5 K., 3'3 ; to 20 K., 
4' -: to 50 K.. 4 :3. 

PLANET INSTRUMENT CO., 
25, DOMINION AVE., LEEDS 7. 

ASTRAL RADIO PRODUCTS 
(COIL PACKS. L'M /S, 36/ -. post 1 / -. 

HOME RADIO.' 32 -page illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2. 3 Valvers, 2' -, post 3d. 
TRF COILS. 7/- pr.. post 6d. DUAL 
WAVE HF Coil with REACTION. 
Specified for ' Summer All Dry Portable.' 

A.('. Double Triode 1.' etc., 4/6, post 3d. 
IFTs Miniature, l' x 11" x 2#" in cans. Extra 
high ' Q.' Special offer, 9 / -, pr., post 66. 
Crystal Set ('oils. L. & M.W. 2/8. post 3d 

82 Centurion Road, Brighton 

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 
3.029 
3.036 

£2. 1. 8 
£2.14. 2 
£3.16. 5 

£2.15. 1 
£3. 8.11 
£4.10. 9 

£2.19. 4 
£3.19. 0 
25.10.10 

7.029 24.9.11 £6. 1.11 £6.18. 3 

Tits CABLE 
1.044 22. 3. 5 £2.13.11 M. 0.10 
3.029 £2.15. 9 £3. 8.10 £4.5.4 
7.096 £3.15. 2 £4. 6. 5 £5. 8. 2 
7.029 24.13.10 £5.18. 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 raid on all orders over O. Full 
range of accessories available. Send for 
complete lists. 

F. HUNT & CO.. 
STEPCOTE HILL, EXETER. 

Phone : Exeter 56687. ' 

B.B.C.- I.T.V. - F.M. AERIALS 
B.B.C. (RAND 1). Tele- 
scopic loft. 19/8. External. 
S /D. 28'3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 24,' -. 5 
Element, 32/6. Wall 
mounting, 3 Element. 33'9. 
5 Element, 41/3. 
COMBINED A.B.C. + 
LTA'. Loft 1 +3 Element. 
41'3. 1 +5 Element. 48/9. 
Wall mounting. 1 +3 Ele- 
ment, 56/3. 1 +5 Element 
63/9. Chimney and mast 

mounting units also available. 
F.N. (BAND 2). Loft "H," 28/ -. 3 Ele- 
ment loft, 5216. S'D loft, 12/6. External 
S/D 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 26. Coaxial cable. 
8d. yd. Coaxial plugs. l 3 Send 6d. 
stamps for il',.trated - 

K.V.A. ELE CT RONICS(Dept. P.W.) 
3B, Godstone Road, Kenley Surrey 

TRANSISTOR SUPPLIES 

SUMMER BARGAINS 

Mini 7 Transistor, pocket receiver 
complete kit, £9 2s. 6d. (post 2/6). 
Limited supplies. 

Red Spots, 6/- each. 
White Spots, 8/- each. 
Green /Yellow, 6/3 each. 
Ediswan XBI04, 10 / -. 
XA104 (4 -6 Mcs), 18 / -. 

Moving Coil Earpiece (use as miniature 
speaker), 5 / -. 
Super Coax, 6d. yard. 
Var Air Condenser, 365 pf, 3/ -. 

TERMS. -Cash with order. Post Extra. 
Morco Reflex Circuit. -Best 2 Trans - 
sistor. Send 8d. stamps for our Notes. 

MORCO EXPERIMENTAL 
SUPPLIES 

8 & 10, Granville St., Sheffield, 2 

Tel. : 27461. 
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col 

= 

A BEGINNER'S 
GUIDE TO 

TELEVISION 

COVERS Persistence of Vision and Scanning . Cathode -ray 
Tote . The Timebase Receiving and Transmitting Systems . 

The Aerial . Tracing the signals through the Receiver Video 
Section . The Television Camera . The Tunung Signal, Test Card C, 
and tracing faults . Colour . The N.T.S.C. System -Tricolour 
Tubes explained . Telecine -Video Tape Recording . Stereoscopic 
Television . Technical Terms . Index. With 61 illustrations. 

ONLY 7s. 6d. Net. FROM ALL BOOKSELLERS 
.. or in case of difficulty send Es. 6d. to GEORGE NEWNES 

LTD., Tower House, Southampton St., London, W.C.2. 

Morse Code operating .. . 

. .. as a PROFESSION 
45 Sears of teaching Morse ('ode i', proof 
of Die efficiency of the Candler system, 

Send 3d. sump ¡or Payment Plans 
a.nd full details of ail Courses. 

Special Bargain Offers 
MULTI -RANGE TESTME'rERN. R.C.P. U.S.A. 1,000 Il, volts. 
20 ranges. 0ó,000 v. A.C. and D.C.. D.C. m/a and amps, p and dB. 
In light oak polished wooden case, 61 x 61 x 44ín. Complete with 
leads and instructions. BRAND NEW. 23.194 Post 3 / , 
FERRANTI TESTMETER TYPE 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 O. Accuracy BSS first 
grade, 500 0 volt. Clearly calibrated 24ín. scale. Complete with 
leads, prods, battery and instructions. In fitted velvet -lined 
4 x 7 is 3in, case. Brand new. Tested. 52/6, post 26. 
WESTON E772 ANALYSERS.- Multimeter. Current, 
0 to 100 microamps 1, 10, 50, 100. 500 m /A., D.C. 0 to 4, 1, 
Amps. A.C. volts, 0 to 2.5, 10, 50, 250, 1.000 D.C. and A.C. Resist- 
ance 0 to 100, 1,000. 100 K., 10 M O. Complete in " Rexine " 
covered carrying case, with leads and battery. Guaranteed, 
27.19.6. carr. 4/6. 

GRAMOPHONE MOTORS. A.C. mains. Garrard AC -6. 78 r.p.m 
For replacements. BRAND NEW. Boxed, 35( , Post 2,'6. 
VITAVOX PRESSURE UNITS. TYPE N. 20 watts. P.M. Heavy 
duty. BRAND NEW. Boxed, 88/8. carr. 5(6. 
R -149 RECEIVERS. 8 valve superhet using 5 ARP12's and 3 
AR8 s. 1.8 -8.5 Mc /s (34 -168 m.). Internal 34ín. speaker and 6 v. 
vibrator pack (takes 11 amps). In metal case 13 x 12 x llin. Aerial 
tested. Good condition. Circuit supplied, 79/6. carr. 7 6. 

R- 1155 -L'. 
with 
£g12.latest g . Power 

first-class 
Packs, 

27.19.6. 
details. 

('R100 COMMUNICATIONS RE('EIATMS. Covers 60 ke s- 
30 Mc /e 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 

82CONDITION 
AND OUTSTANDING 

ÌÚZÓ COMMUNICATION RECEIVERS, RECEIVERS complete with 
details. 

From 118 gas. B.A.E. for full particulars. 
INVICTA LOUDSPEAKERS, -Good quality 10in. unit (imped- 
ance 3 ohms) in wooden cabinet 17 x 17 x Bin. Complete with oft. lead.and jack plug. BRAND NEW, 89/6, Carr, 56. 
MOVING ('OIL. 'PHONES. -Finest quality Canadian, with 
Chamois ear -muffs and leather- covered headband. With lead and 
jack plug. Noise excluding, supremely comfortable. 19 6, post 2.6. R.F. UNITS. R.F.24. 12'8 ; R.F.26. 17'6: R.F.27, 22.6. Good condition. Post each, 36. 
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. 

CANDLER SYSTEM ('O. Dept. 57,0 
52b, Abingdon Road, London, V.9. 
Candler System Co., Denver. Colorado, U.S.A. 

SHORT -WAVE HACe EQUIPMENT. 
Noted for n'-er 25 years for .. 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils : 

As supplied to Technical Colleges, etc. 
One -valve Kit, Model "C," Price 25 /- 
Two -Valve Kit. Model "E." Price 50 /- 
New Addition : Model "IC." 
Super sensitive " All Dry" Receiver, 
Special incl. price, Complete Kit, 77/ -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
descriptive catalogue and order form. 

" H.A.C." SHORT-WAVE PRODUCTS 
(Dept. TH), 11. Old Bond Street, 

London, W.I. 

TRANSFORMERS 
Suppliers to H.B.C.. I.T.A. and loading 
radio manufacturers, single or long runs, 
prompt delivery home and export. 

Rewinds to all makes. 

H. W. FORREST (Transtermers) Ltd. 
Shirley, Solihull, Warwickshire. 

Tel.: SHlrley 2483. 

1- Finger Pianist 
Build you own electronic keyboard 
and play everything! Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now. . . 

C & S, 20 Maude Street, 
Darlington, Co. Durham. 

ew HI -FI Publications 
ASON VARIABLE TUNERS 2s. 6d. 

MERCURY SWITCHED TUNER 2s. Od. 
MULLARD AMPLIFIER MANUAL 8s. 6d, 
MULLARD TAPE PRE -AMP. C 2s. 6d. 
QUALITY AMPLIFIERS 8 designs 45. 6d. 

All components in stock. 
Separate price lists available on request to 

J. T. FILMER DARTFORD, RTFORD, KENT. 
Tel. Dartford 4057. 

RES; CAP. BRIDGE p. & P.2 /- 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Scamp for details of this and other kits. 

RADIO MAIL (Dept. PR)' 
Raleigh Mews, Raleigh Street, Nottingham 

/- 

44 GLOBE- KING" 
WORLD -FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

sole manufacturers : 

JOHNSONS RADIO 
St. Martins Gate,Worcester 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, II 

Tel. : CLECKHEA TON 2868 

SPECIAL OFFER OF RECONDITIONED 
ULTRA TV SETS. MODEL. 815. A 14íe. TV for all D.R.C. and I.T.V. Stations, Perfect results and sold with a money -back 
guarantee. For £12 only. Tube in separate 
carton. Carriage per B.R.S., 17, -. 

RECEIVER TYPE 3845. The cleaned up 
1355. Complete with 7 VR85. 1 VR91 valves. 
With valves, 12;-. Less valves, 6.' -. Carriage 
per B.R.S., 7,6. 

R.D.F.1. SE'T'S. Complete with 5 VR65. 
1 VR137, 2 VR66. 1 VR'54. 3 VR92 valves, 
Power pack removed, 6/8. Carriage per 
B.R.S., 7 /6. 

TWELVE IN('If 'IV CHASSIS, complete 
with L.O.T. focus coils, etc., leas valves. 15' -. 
Pye, Ultra, Plessy, Banner, Ekco, Marconi, 
etc. Carriage per B.R.S., 5/ -. Chassis less 
L.O.T. and focus coils. 5/ -. Carr. 4! , 
SPEAKERS FROM TV SETS. All Perfect -7 x 4, 10 /- ; 8 in.. 0; 8 ; 6 in.. 116. Post 2.6. 

NEW BOXED VALVES, all Post Free 
U50, 6 - ; KT63, 5'- ; DH63, 5/- ; 6K?. 2/6 
61(8, 5,- ; 6C4, 26 : 6J6, 216 ; 6AG5, 2/8 
6AK5, 3 - ; 6H6M. 2,- ; VR150.30. 3/- 
6AC7M, 2.- ; U14, 5/- : 955. 218 ; 954.1 
2X2, 1 9 : PM2, 2. - ; 9001, 1 3 ' 125í17M 
2/- : 12SJ7M, g ; 12AOM, 4/- ; 11H6M, 1/3 
1ÚF1, 51- : 6F1, 31- ; EF80, 31- ; ECL80 
5 U801, 818 ; 6AM8, 3' -. This is just a 
few of the many we have in stock. Senti 
S.A.E. for TV valve list. 
NEW COAX. 75 ohm CARLE, 8d. per 
yard post free. Wort h 13 per yard. 
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524 PRACTICAL WIRELESS September/October, 1959 

Leeds MANCHESTER Mail Orders co 79 -31 
Callers co 5 and 7 County R.S.C. Ltd. and LEEDS and Universal Bazaars 
Manchester 2. 

Term, C.W.O. or C.O.D. No C.O.D. male,' £1. Po.( 1 9 under £2, 2 9 ter £5. 

I \. 1:01"1'. 1fA1NS Tit ANSrO Itllt:it v SELENIUM RECTIFIERS 
F. W. BRIDGE L.T. Types 1í.W. 

P. o ulrie$ 200 -250 V. 50 c.p.s. A.C. 6 12 V. 1 a 3 11 2-6 v. , a 1 /11 
175 ) -255 v. 170 m.a. 6.3 v. 7 a. 5 v. 3 a. 21 9 6 12 v. 2 a 6 11 6.12 v. 1. a 219 
250 -0-250 v. 150 m.a. 5 v. '3a 18 9 6 12 v. 3 a 9 9 H.T. Types H.W. 
350 -0 -350 v. 16(1 m.a. 6,3 v. 5 a v. 3 a. 27 9 6 12 v. 4 a 12 3 150 v. 40 m.a.... 319 

ISO -0 450 .250 m.a. 6..3 v. 3 a.. íi,3 v. l a. 6 12 v. 6 a 15 3 2550 v. 50 m.a.... 3111 

:; V. 6 a. 49 9 d: 12 V. 10 a 25 9 250 v. 60 m.a.... 4¡11 

1:(7, v. 3 a.. 5 F. 3a 12 9 
2 12 

2 
a 35 9 250 

250 
m.a.... 2.91 

24 v, 2 a 149 250 -. 250 m.u. 129 

Moor1eid Rd., Leeds 12. 
(Mecc1) Arcade. Briggate. Leeds I, 

Ltd., 8 -10 Brown St. (Market St.), 

SPECIAL OFFER OF BRAND NEW 
EX, GOVT, SELENIUM 

RECTIFIERS 
TELEVISION TYPE 

250 v. 200 m.a 69 
HEAVY DUTY TYPE 

24 v. 15 amp. F.W. Bridge, with large 
square aluminium coolers-27/9 ea 

R.S.C. BATTERY CHARGI 
. sTsiBl.hu ('l1Alt(:EKS 

-. t amp. 199 
ti or 12 V. 1 amp 27 9 
6 y. 2 amps 29 9 
i v. or 12 v. 2 amps 56 9 
6 v.. v. 4 amp` 56 9 
Above ready for use. With mains and 
output leads. Carr. 3Tí. 

NG EQUIPMENT 
Assembled 6 v. 
or 12 V. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vrcd nUel case with 
stored blue hammer 
finished. Fused 
and ready for 75/ 
use with Carr. 426 
mains and output 
lead.. Credit. Terms : 

Deposit 14 11 and 5 
monthly- payments 
14 11. 

All I °rG 
ASSE1118Flsn 

6 . fir 1z v 
Cv. 

2 amps. 
Fitted Ammeter 
and select o r 
plug for 6 v. or 

m12 etal 
Louvred 

metal case, fin- 
tshed attractive 
hammer blue. 
Ready for use. 
W' i t h mS. i n s 
t a 9 o u t p u t 
lead.. Double 
Fused. 

Only 49/9 Car. 3.9 

annteeds 2C0mur0it6s50ccs, 

Cun.' is'!ilgl 0fl Mains.K 
lKIfs 

former. F.W. Bridge. Meta; 
Rectifier, well ventilated steel 

Grommets, 
Fuses, sane- holders. 

panels and cirruit. Carr 
extra. Carr. 3 6 extra. 

6 v. or 12 V. t amp 22 9 
with Ammeter 259 

6v.2amps 259 
6 v. or 12 v. 2 amps. 31 6 

iu 6 v. or 12 v. 2 amps. 119'- 
sire oi, Ammeter 41 6 

6 v. or 12 v. 4 amps 53 9 
RATrF:Itt' ('II.%Iu.1:I1 Is rI 
6 12 v. 6 amp. consist))^ , 
F.W. Bridge Rectifier. Ai. 
Trans. and Ammeter. 49 9. 
Post and packing 416. 

F:X. GOV. SMOOTHING l'l1OICE. 
60 nl.a. 5 -10 h. 260 ohms 2.9 
80 m.a. 20 h. 9110 ohms 5 11 
10(1 ma. 5 h. 100 ohms 3 11 
120 ma. 12 h. 100 ohm. 8 9 
150 m.a. 10 h. 100 ohms 10.9 
200 m.a. 3 -5 h. 100 ohms 8 9 

Ex- (:Ol"r. ('ASES. Size 14-10-8 fin. high. Well ventilat ^d. 
black crackle finished, undrilled cover. IDEAL FOR 11 \"I' 
TERM CHARGER OR INSTRUMENT CASE. OR Cu \" 
COULD BE USED FOR AMPLIFIER. Only 9:9. plus 2 9 is,'.,_.,. 
2 t. 18 a.h. l:X- (:019'. ACCUMULATORS. New. 140 ,6 
Only 56 each. 3 tor 15 -, poat 2 6. 61'or 276. care. 3'6. 

RF: I N'l'RAN'1 SPEAKERS. Tannoy. 8 watt. 7.5 ohms. Only 
19 6 each. 
i 1 41111411 111.1.\. Rubber insulated. li 86. 13 Yd.. 50- 59 
`l' \ VI). \Ii1) JACK PLUGS. With 4ft, screened lead. 1 11 
s I 4 \o \Itn MOULDED JACK MK'KETS. 2.9 ea. 
rIt 5AsIs rOKS. Audio Type. 8:6 : R.F. . 12 8 : Power , 

Inl . 17 Mallard and ain OG2, 25 -. 0A81 riu, , 
4 \I . a at bargain Pril es. 

Feeder 
11 t v1st 1 . î5 ohm, .in.. 8d. yd. Twin- SCaecned 

Feeder llI. > 
113883 1 -NI I . Comprising chassis with strong cover 17 
x 10in. x lin. Over 70 resistors (many high stability) and , 

densers. Valveholders, I.F.T.'s co -ax. sckts.., c.ontrols, f) -, 
holders. tagboards. etc., etc. Excop. value at only 151 -, carr. paid. 

PHIL('l) V.H.F. E.M. RADIO 'TUNERS with self -contained 
Power Pack. For 110-200 250 v. A.C. mains. Inc 6 valves (Magic eye 
tuning indicator,. ]loused In beautiful poli.lieti walnut veneered 
cabinet. List price 420. Limited stocks, brand new. 12'.( ails.. 
parr. 7 ti. or on H.P. terms. Deposit 22 Band 12 mthly py mts 22 8. j 

i 

D.C. SUPPLY KIT. 12 V. 1 a. consisting of partially drilled 
metal case. mains tren,.. F. W. Bridge Rectifier. 2 fuseholders ' 

and fuse.. Change Direction ? witch. variable Speed regulator and 
c ir.uit. For 200-250 v. A.C. mains. Suitable Electric Trains. etc. 

1 mired number available at 29.9. 4 

1.I I 11.1: STAAH Ra'l'1'I It1"- OPI {R.l'rl ?n RECORD-PLAT- l 
I t I'NITS COMPLETE 11'rl'II PICK-CP. To take 45 r.p.m. I 

'Ids. As used by leading manufacturer.. in Transistorised 
', md Players. Brand nes. £3.19.6 only. 

AR DF:N'I'I. HEARING-AID EARPIECES. Brand new coin- 
piety with ear insert and lead. Only 15.6 each. 
TURNOVER S'FERKO; MON.%( RAI. PICK -GP HEADS. by 
Aso.,. Suitable for normal 78. 15. or 331 r.p.m. records or for orcrel, 
typo. Sapphire Styli i. Will fit Garrard, B.S.R., Collar° and Staar 
I :ataxy Record Changed. Only 49 9. 

Fully guaranteed 
and tested 
1.1416 6 9 
I Ally, 6 9 
lAJ I 6 9 
WI EM 69 
!C3 69 
11.1 511 
11,1)1 6 9 
FD- 6 1, 

6 9 
6 y 

á 1 I 

ti, 
6 s 

9 
. 9 
: 4 
11 

6 9 
6 9 

S 9 
:, 9 

6 9 
- v 

tk 9 9 
6A68 12 `I 

6AC i 5 9 
ItAGliO 11 9 
6AJ8 8 9 
üAKO 8 9 
6A1.5 5 9 6A. 4'9 

Aó16 e 9 
A IJa 719 
A9 209 

WWWA 
o 7119 

6188 3 1 
6BE6 99 
r6BBl1.'6G 1919 

,PBX,; 8 8 
6855 9.9 

'49Y7 '9 
sC9 11 9 

before despatch 
6D1 1 9 
60-' 6 9 
6146 5'9 
CFI 119 
6F12 69 
6F1í 119 
BFI I 11 9 

, iFl5 11 9 
6H6 2,3 
6J5 4'9 
6J5C 4 8 
6Jd 4 9 
6J7G 5.9 
6K70 4 9 
6K71D ET 5'9 
6KRr. 8 9 
6K25 8 9 
6í0:I 8 9 
6LD12 9 9 
82020 8.9 
6L12 8'9 
6L18 11 9 
61.60: 811 
6L19 11 9 
6M1 6 9 
6N8 8 9 
51'25 11 9 
6P)R 9`9 
6Q7G 9 9 
6,30- 619 
651117 6 9 
6S1.7t, ',' 7 9 
6SH7G_l. 7.3 
8t'4C l 12 9 
60ÁG 6 9 
0 8 $59 
6V4 8 A 

6V6GT "9 
61'601 8.9 
6X4 6 
6X5 5 11 
7AN7 8 9 
7C7 7 9 

VALVES 
iCd 7 9 
787 

7 
9 

7Y4 . 9 
802 33 
8D3 89 
807 76 
9D2 3 9 
PU8 6 9 
954 1 9 
101'1 13 9 
10FI 17 9 
IOLDA ' 9 
IOLD12 15 9 
101.011 15 9 
10P18 9.9 
12A6 5 9 
12AT7 7 9 
12AÚ6 7 9 
12A127 8 9 
12AX7 9 9 
12SN7CT 8 9 
12SPA 3 3 
13VPA 3'8 
15.96 10 9 
16.45 9 9 
16Ait 7 9 
17C3 9 9 
187i8 9 9 
19Y3 9 9 
20D1 14 9 
2092 9 9 
20P1 12 9 
21A6 13 9 
.mi,I., 9 9 
3OLi $'9 
301'1,; 9 9 

41MHI, 89 
b3KQ Ip 9 
54E1 11 9 
6200'1 gag g 
62VP 7 9 1 

6:3í1E 8 9 1 

a5ME 8 9 
141TH 8 9 
171DDP 8 9 

: :á12a1 89 
1412' 99 
INEPT 79 
ACIPEN 5 9 
AC Ill. 5'9 
B36 8.9 
B65 ' 3 
B152 8.9 
53(Fí 8 9 
B319 8 9 
B321 9:9 
8339 9 9 
8719 B:9 
IM 2 3 
DAF91 5 11 
DAF96 9 9 
DF91 7'9 
D192 99 
DF90 9 9 
Dill 2 3 
D77 51.1 
D152 8 9 
DD6 11 9 
DD41 8.9 
DHBit 61 
DH77 11 9 
DB109 10 6 
DH142 8 9 
D11147 8'9 
DHI50 

8 9 DH7l5 
llK91 79 
DK96 919 
D1.93 7$ 
ÚL9:3 î9 
Dí94 8:9 
DI.96 9_g 
EA50 1 9 
F.ABC811 99 
EAF42 8.9 

Postage 
Above 

EB34 2 3 
EB41 7 8 
EB91 5 9 
EBC :I3 69 
EBC41 9.9 
SHOW 119 
EBP80 9 9 
EBF89 9'6 
ECC35 7 9 
ECCBI 7 9 
ECC82 7 3 
ECC83 

7 
9 

ECC84 9 9 
ECCR.5 9.6 
ECC91 4 9 
ECFBO 12 9 
ECF82 12 9 
ECH81 8 9 
ECL80 10 9 
ECL82 11 9 
EF:19 5 9. 
EF41 S 11 
EF50 4 9 
EF54 511 
EF80 7 9 
EF85 7 3 
EFtle 16 9 
EF8 99 
EF9I 5 9 
EF99 9 9 
EK90 9'9 
EL32 4 9 

EL33 18 9 
Ef.3R 19'9 
EL41 10,9 
EL84 9t$ 
5 99 
i 91 4 9 

9 9 
E 13 9 
EZth 9 9 
E980 8 9 

6d up 
six subject 

EZBL 8 11 
EZ90 6 9 
FW4 500 9 9 
0Z30 9,9 
GZ32 118 
GZ33 109 
0234 13.8 
GZ37 9 9 

¡ 
HL41DD 

119 
IW4 350 99 
1W4'500 9 9 
KT32 9,9 
KT1.33C 9'9 
KT36 9 9 
KT44 14 9 
KT45 9 9 
KT61 11 9 
KTW63 4'9 
KTZ41 7, 9 
1463 4 9 
0N152 9 9 
á1H4 5 9 
MIJI2 9.9 
51Ú14 9 9 
N17 7, $ 
N19 9'9 
N37 18.9 
577 4'9 
N142 9.9 
5144 4 9 
N148 ' 9 
N1,52 13 9 
N154 9 8 
N329 9 9 
N7O9 9 9 
Nî27 8.8 
0M1 6 9. 
Pst 2.9 
PCC84 8.9 
PCF80 12. 
1'CF82 10 3 

to 3 valves, 
to our usual 

PCL82 12 8 
PCL64 8 9 
PEN46 6 9 
PEN1383 89 
PL311 99 
P1.38 18.9 
PL81 13 9 
PL82 9 9 
P1.83 109 
PY31 11 9 
PY8I) 9 
PY81 9 9 
PYRI 8 9 
PT83 S 9 
PZ30 18 9 
11'3 9 9 
R3 9 9 
SDel 1'9 
SP6 8 6 
SP42 11 9 
SP61 2 9 
51'64 8 9 
T41 16 9 
Úl8 29 9 9 
U22 7 9 
1324 7 9 
U31 9 9 
L19 
Ufa 9 9 
12511 8 9 
1,52 6.9 
U51 10 E 
2'73 9 9 
1.3139 9 9 
Ú14a 9.9 
íT152 9 9 
0158 9:8 
L174. 9 9 
Ú781 8 9 

L 
U 381 9 

9d 4 to 6. 
terms. 

I U403 9 9 
UABCBO 10 6 
UAF42 10 6 
U841 .119 
LBC41 99 
UBF80 96 
UCC65 10.8 
UCH42 10 9 
UCL82 14 9 
UF42 8 9 
UF69 9 9 
UL41 9'8 
ÚL46 14 9 
ÚL84 9 9 
UU3 9 9 
Ú[7I 9 9 
UU5 9 9 
U141 7 q 
ÚT85 10.8 
VP1322 3 9 
VS110 3.9 
Ví7120" 3 9 
W17 5 11 
W147 5 9 
W150 9 9 
W719 9 9 
W727 9 9 

WD w 9 9 
Xiï 9 9 
X142 9.9 
X727 9 9 
780 5 9 
Z6á $!9 
Z74 716 
Z14:' 9.9 
Z14:, 99 
2152 5 9 
Z710 5 9 
Z73-Á 16 9 
Z15 c 9 9 
ZD15s2 5.9 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
2/- each 
Crystal Receiver 
The " Junior " Crystal 

2/6 each 
Dual - Wave " Crystal 

Diode " 

PW71* 

PW94* 

PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 each 
The " Pyramid " One - 

valver (HF Pen) .. 
The Modern One - 

valver ... ... ... 

PW93* 

PW96* 

Two -valve : 2/6 each 
The Signet Two (D & 

LF) .., ... ... PW76* 

3/6 each 
Modern Two -valver (two 

band receiver) ... PW98* 

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, 

3/6 each 
The All -dry Three ,., 

Four -valve : 2/6 each 
Fury Four Super (SG, 

SG, D, Pen) ... ... 

Mains Operated 
Two -valve : 2/6 each 
Selectone A.C. Radio- 

gram Two (D, Pow) ... 

Three -valve : 4/- each 
A.C. Band -Pass 3 ... 

Four -valve : 2/6 each 
A.C. Fury Four (SG, SG, 

D, Pen) 
A.C. Hall - Mark (HF, 

Pen, D, Push Pull) ... 

PW37* 

PW82* 

PW87* 

PW97* 

PW34C* 

PW 19* 

PW99* 

PW20* 

PW45* 

SUPERHETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated : 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 
Midget Short -wave Two 

(D, Pen) ... ... PW38A* 

Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 
Pow) ... ... ,.. 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), 8/ -* 

The P.W. Monophonic 
Electronic Organ (2 sheets), 8/- 

TELEVISION 
The " Argus " (6in. C.R. Tube) 3/-* 
The " Simplex " ... 3/6* 
The P.T. Band III Converter 1/6* 

All the following blueprints, as well as 
the PRACTICAL WIRELESS 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 spares box. The 
majority 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 

Pen), A.C. ... AW430 

SPECIAL NOTE 
THESE blueprints are drawn 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 Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.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, Strand. 
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 (I-IF, Pen, D, RC, 
Trans)... ,.. AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P) ... ... WM383* 

Mains Operated 
Four -valve : 3/6 
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* 

!QUERY t'OITPON I 

IThis coupon is available until Oct. 6th I 
1959, and musc accompany all Queries 
sent in accord with the notice on I 
,u, " Open to Discussion " pao. 

I Practical Wireless, SEPT. /OCT. 1959. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London. W.C.2, and 
printed in England by W. SPEAIGHT & SONS. Exmoor Street, London. W.:0. Sole Agents for Australia and New Zealand: CORDON& 
OOTCH (A/sia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year : 

Inland 19s., Abroad 17s. 6d. (Canada 16s.). Registered at the General Post Office for the Canadian Magazine Post. 
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DO- IT- YOURSELF / NO EXTRAS NEEDED; FREE LISTS ON ANY MODEL: 
All Components Guaranteed. N NEW FREE DESCRIPTIVE BOOKLET 

MAJOR -2 
Two- transistor Pocket Radio) 

-C, 

72/6 POST FREE 

* 4 -stage reflex ! 

* Medium wave ; tunable ! 

* Very sensitive ! 

* No aerial or earth ! 

* Complete layout ! 

* Over 6 months on one battery! 
* 4!. x 3 x I;in. 
* Weight only 4 ozs. 

* Transistor holders. 

NEW BOOKLET FREE : All components sold separately. 

GOOD RECEPTION ANYWHERE! 

PRICE REDUCTION! NOW IN ITS 

THE TELETRON " TRANSI DYNE " 
* Ediswan transistors. * TCC printed circuit. * 120 mW output push -pull * Med. and long waves * Components identified and 

carded. * Long -life batteries. * EASY TO BUILD. * 2kin. high flux speaker. 

Size 61 x 3) x l' ¡'in. Weight 20 ozs. Booklet I/- Post Free. 
All components for construction including cabinet, printed 
circuit, etc., can be supplied for 

E I I . 19.6. P.P. 2/6. 
All parts sold separately. 

3rd YEAR! FIRST AND BEST ! 

"THE TRANSISTOR -8" 
* Tunable over medium and long wavebands. * 250 mW output push -pull. * 8 Ed'swan Transistors ; Transistor holders. * Internal Ferrite aerial. * Highly sensitive and selective. * Good quality 7 x 4in. speaker. * Components identified and carded. * Pre -drilled cabinet and chassis. * Easy -to- follow layout diagrams. * Use it as a car radio. 

Car radio components, 8'. ; 325 mW version with matched 
XC101's, E11.11.6. P. & P. 2/6. A.V.C., 4/3. 

CONSTRUCTORS' PARCEL FOR 
TRANSISTOR POCKET RADIO 

Size 5', x 3; x I ¡in. 

SPECIAL PRICE 55e- P.P. 2/6. 

* Attractive moulded cabinet (blue, red or cream) with gold.l2 /6. * J.B. 208 and 176 pf screened tuning gang. 10/6. * 3 ohm miniature 2;,in. speaker to fit. 21/6. * 20 : I output transformer to match speaker. I0 / -- * 5- transistor printed circuit board. 5/6. * Circuit of 5- transistor radio and component list. l / -. 
All the above components are made to fit the cabinet and printed 
circuit. Other components for the radio available. 
IDEAL BASIS FOR POCKET TRANSISTOR SET 

AUDIO GENERATOR 
* Ediswan B104 Transistor. * Size only 21in. x I;in. x lin. * Large output from special transformer. * Special chassis. * Layout diagrams. 
COMPLETE WITH ALL COMPONENTS, 25/ -. p. & p. I! -. 

IDEAL POCKET TEST INSTRUMENT 

CAR RADIO 2-watt Amplifier 
* 7 x 4in. high flux speaker. * V15110P power transistor. * Overall size S x 4 x 3in. * Works off car 12 -volt battery. 

MAY BE USED WITH ANY BATTERY PORTABLE WITH 
15 -OHM OR 3 -OHM OUTPUT TRANSFORMER. 
Complete set of parts 
Unit built up and tested ... ... ... 77/6. P. & P. 2/6 

IDEAL FOR TRANSISTOR -8 
USE YOUR PORTABLE IN YOUR CAR! 

Complete set of parts 
including cabinet and 
all components. 

L10.19.6. 
P. & P. 2'6. 

All parts sold separ- 
ately. FREE BOOKLET. 

/N 

Push -Pull Portable Superhet 

Size 9 x 7 x 33in. Weight 4 Ib. Et' 

MAJOR -3 (Three- transistor Personal Radio) 
All the features of the Major -2 but with a third transistor and fitted with a volume control. USES TRANSISTOR HOLDERS. 

90/- POST FREE 
FANTASTIC OUTPUT. TERRIFIC RECEPTION 

GUARANTEED ANYWHERE. 

LARGEST 
FOR THE 

RANGE OF TRANSISTOR COMPONENTS 
HOME CONSTRUCTOR IN THE COUNTRY. 

FREE LISTS BY RETURN POST. 

PRICES DOWN / TRANSISTORS 
(All Guaranteed) (JUNCTION TYPE PWP) 

Ediswan XAI02 10 Mc /s osc /mixer r.f, amp. 
XAI01 6 Mc /s R.F. and I.F. amp.... 
XBIO3 2 Mc /s high gain audio driver 
XBI02 2 Mt /s general purpose audio _.. 
XC 101 325 Mw audio matched pairs ... 
XAI04 6 Mt /s osc /mixer r.f. amplifier ... 
XAI03 4 Mc /s R.F. and I.F. amp.... ... 
X8104 I Mc /s audio output ... ... 
XB104 pairs up to 250 v 

Mallard 0C44 12 Mc /s osc /mixer R.F. amp. ... 
OC45 8 Mc /s R.F. and I.F. amp. 
OC72 audio output ... ... 

Cont nental 0C44 ... 
OC45 ... ... 

FROM 

Red spot 800 Kc /s general purpose audio 
White spot general purpose R.F. and I.F. ... 
Green /Yellow 600 Kc /s audio amplifier ... 
Red/Yellow general purpose R.F. and I.F.... 

26/- 
... 23/- 

14/- 

pair 

pair 

I0'- 
32/- 
I8/- 
15/- 
I0/- 
20/- 
26/- 
23/- 

14,'- 
5/- 

12/6 
7/6 

15,- 
MANY OTHER TYPES IN STOCK. SEND FOR NEW FREE 
LIST AND DATA SHEETS. 

HENRY'S (RADIO) LTD. (Dept. P.W.S). S, HARROW ROAD, EDGWARE ROAD, 
PADDINGTON, LONDON, W.2. 

Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9 -6, THURS. 1 o'clock. 

www.americanradiohistory.com

www.americanradiohistory.com

