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OPEN T /LL 6 AN SATUROAY5 TELEPHONAS I AMCASSAGOR 4033 8 PADDINGTON 127h 2 

EMIER RADI 
(REG D.) B. H. MORRIS á Z_ ( RADIO) LTD. }ST.40YRS. 

AVIS /S OUR TNI.S 15 OUR 
ONLY.4AORESS, (Dept. PW. ) 207EDGWARE ROAD LONDON W2 'ONLYADDRESS 

BUILD A PROFESSIONAL LOOKING 
RADIO SET AT LESS THAN HALF 

TO -DAY'S PRICE 
We can supply all the parts to help you. 
Drum 12`ín. 

diam.), I,O 
Driving head 

LB 
Double pointer 

4d. 
Spring 3d. 
Nylon Cord 

(yard) 64. 
Dial Front 

Plate 2(6 
Engraved Oleos Dial, 180550 :rad S00-2,200 es. 

With station trames, new waveb:mds 1'6 
T.R.F. Coils, 180-5541, 800 -2,200 metres, pair 66 
Punched chassis, 3 -valve plus rectifier TALK 3;9 
Cabinet, Bakelite, In Walnut or I Tory or 

Wooden in Walnut finish ... ... ... 176 
Poekine and InDirance .. .. 2'6 
TEND 1/6 FOR EAOY TO FOLLOW POINT -TO- 
POINT DIAGRAMS AND CIRCUIT DIAGRAM. 
which shows how YOU can build the Receiver 
illustrated above. 

THE COMPLETE KIT 
'ro construct a 3 -valve pins rectifier' T. R. F. Recciv r tr use on 2,10 :250 v. A.C. mailla can I.e supplied 
at 25,196, puns 203 packing and carriage. 
Each kit is complete in every Intai),nothing hoe t 
be male or improvised. Easy to follow .,oint -t. - 

pnint diagrams are supplied making roustrnctint 
very simple. The Dial is illuminated and th 
Receiver housed in its Cabinet Bice 12in. x Sin. x tin., 
}resents an at trlctive apne.a tlace. l'he valve 11156-up 
is i 717A -1í.F. Pentode. VIl116- Detecto 
APT-I- Output and Metal Rectifier. Waveband 

is fo 
the 

n/ 

coverage 
geedium and Ion n 

Molds. Choice 
of 3 Cabinets . 

Bakelite i 

Walnut o 
Ivory. o Wooden 
Walnut finish) 

WILLIAMSON AMPLIFIER KIT 
A complete kit of parts for the construction of 
the latest version of this 'anm amplifier. 
complete with valves, output 1nd mains 
tranuormes s. 

15 Gns. 
Plu: i rG pIns., rate. and Ina. 

WILLIAMSON AMPLIFIER 
TRANSFORMERS (To specification) 
The 0,5 put 'l'rr.mdl.,nner ,',Iii chow ecc.. £4'4:- 
'l'hc Moils 'fr.,n- r..in.cr. PREMIER SP425A. 

-MOVING COIL MICROPHONES 
Low Hop:La:cc. 111,011 a:ilea press to. 
talk switch Housed in strong black 
.,,k'ti''te case. Dimensions: Sin. wide 

1 /ím deep. 
Flia Lai poet and 1e /C 
peeking, 1.7 U 
A snitching transformer fir 
high impedance can be 
supplied at 3/8 extra. 

H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 

Al parte to construct an eliminator to give an 
output of 120 volts at 20 m: A., and 2 volts to charge 
an accumulator. Uses metal rectifier, £2. 

Govt. Surplus Ex. W.D. STEEL AERIALS 
Also ideal for (slang r 1e --4LL 1111.4-V D E IV 

12ft. 3 dit. sections of copper- plated steel highly 
flexible tapering fin. to lin. Brand new in container. 
Ping - -in type, 819. `knew -in type, 715. Packing 
and carriage, 116. Insulated base, 3/ -. Webbing 
waterproof currying twee with shoulder sling, 2/6, 

ACCUMULATORS 
Lead Acid Celluloid Non -Spill, 2 v., 

7 amps .... ... ... ... . 8/8 

2 volt 10 amp. (bv famous maker) 4/11 

Famous Set Manufacturer's surplus of 
ELECTRIC GRAM UNITS 

Two -speed. 3:31 and 78 r.p.m. For piaying 
Standard and L.P. reconlings. Complete pith 
Turntable. For use on 200 -250 v. A.C. mains. 
Each unit Is In its original manufacturers 
carton and is folly guaranteed. Limited 

quantity only 
available at ap- 
prox. halt list 
price. 

£4.2.6 
Plue 2,8 Pkg., 

ram, ill, 

SPECIAL OFFER 
THE FAMOUS "CHANCERY" 

HIGH FIDELITY MICROCELL 
PICK -UP TYPE GPX for Standard 

and Long Playing 

vAvs 

The Chaor.,c Light Weight CPX P1ek -up 
mbodies in unique 

s 

eatures achieving 
a 

:a 
standard of performance not possible with 

normal magnetic or crystal pick -rips. The 
ret of the high standard of performance 

is in the use of the special microrell crystal 
cartridge assembly which has a unusually 
wide frequency response. 'l'he a sapphire 
stylus is precision grmmd and ti -per- 
tnanent.t With two cartridges, I L.P. trend 1 
standard. Price 52 8. Additional L.P. or 
,et nedarel Cartridge; cues to s,tpplicd from seorti 
at 188 earls. 

Quality Crystal Pick -up Rotbermel Type 1149. 
Price 28/-, Plus 1 /li Pkg. aali Carr. 

GRAMOPHONE CABINETS -Portable 
A (us tnnate purchase of a manu farturer's 

nI,:. 't,o-k enables us to offer this tiret I table Cabinet male by a fatuous 
usai .r at the silicnlonsly low price 

ni 2S/-. Ploa 2,5 
pkg. awl rare. 
SPECIFICATION. - 

antial Wooden 
. Resine Covered 
riding tnn Ie 

motor board already 
,.nt to take a 

Gramophone 
Duit. Almost 
any make of 

Riot Drive Unit 
can be accommodated 
with rase. Outside 

dimensicre : Ifeight (when closed), :3 lin. I 

Length, Ill I Depth, J31; Clearance 
space under motor board, 21in.I ('learon -e 
space I obn motor board to inside lid when 
closed. =lin. 

As a special offer toe a limited period only the 
above Gramophone Unit, Pick -rip and Cabinet 
assembled into a complete Portable Electric 
Gramophone ready to plug-in to your Radio 
or Amplifier, can £7.119.6 be suPPlIed a 
Piss 5'- Ma.. Carr., As Ins. 

GRAMOPHONE UNITS 
GARRARD Type 75. 1,11,' 3 -spud ,%Mochanee 
Unit complete with 2 Acos High Fidelity U.P.I0 
Pick -rip Heads. 1 L.P. and 1 

£14.19.6 standard. 

GARRARD Rim Drive 70 r.p.m., com- 
plete with magnetic pick -up and £5.19.6 turntable .. 

COLLARD 3- speed stage gram unit 
complete with head for L.P. and £8.8.0 Standard recordings ... 
Parking and carriage es eaah of She slow' nnae, 218. 

PREMIER MAINS TRANSFORMERS 
All primaries are tapped for 200 2311 230 v. main 
40 -100 eyelets. All primaries are ecreene,l. All LT. 
our centre tapped. 
SP175B, 173-0-173, 50 mA., 4 v. A 1 a. 4 v. 

ós2-3 a. ... ... ... .. . 

81.8018, :IOC-0-300,120 mA., 4 v. 2 -3 a. 4 v. 
ri 0.3 a. 4 V..s 3 -.3 a. ... ... 

81.650A. 230 -0 -230, 100 mA., í v. l ) 2 -3 a. 
... .. 

SP351, 3.30 -0.330, 130 mA., 4 v. g 1 2 a. 4 v. 

SP352, ,130-n-330 150 mA., 5 v. 2-3 a. 5.3 v. 

SP375A, 375.0-375, 230 nr A. 6.3 v..0 2 -3 a. 

251- 

28/- 

29/- 

35,!- 

36'- 

55:- 
SP501, .300-0. 3in, 130 mA., 4 v. n 2-:3 a. 4 v. 

-:: a 4 y - a. 4 v. i 3-:3 a. 47(- 
SP501A, r00-0.3i1ñ, J1.30 rnA.,- ñ v. w 2-3 r. 

6.3 v. ,ól 2-3 a. 0.3 v. N. i 2-3 n. . 50!- 
SP425A, 42:5-0-42:3, 200 rn.4:, 0.3 v. .a 2 3 a. 

6.3 v. rt? 3-5 a. 5 v. rd; 2 5 a. 87:6 
2511-0!250, 80 mA., 6.3 v. C 4 a. 3 v. r2a. 19:8 
7;11-0-3:,0, 00 mA., 6.3 v. .` 4 a. 5 v 

72n .. ... ... ... ... 198 
'20I-230-230, nutpnt 3 v..30 v. .u 2 a. 17 

Charger. 2-0-I2 v. Ft; 1.3 a. .:. ..: ... 12.6 
Mains Transformer. sub chassis mounted, 

734-0-323, 70 mA., !i v. ea) 2 4 n. .o v. G ' 
2-3 a. 

LOUDSPEAKERS 
ELAC.- 2I in..lia., Moving Coil 13 ohms 

PLEBSEY. -:iin. dia., Moving Coil, 3 
ohms impel'. 

FLAC. -niin. ,lia., Moving Coil, 3 ohms 

ELAC -sin. dia.. Moving Coil, 3 ohms 

PLE86EY. -sin. dira., Matins Energised 
3 oboes impel. WOO ohms field) with 
Pentode Transformer ... .. ... 22-6 

PLEBSEY. -Sin. dia., Mains Energised 
3 ohm= impel'. (1;01 ohms field) 186 

PLEBSEY. -loin, dia., Moving Coil, 3 
ohms impel. ... ... ... ... 27/6 

GOODMANS.- 12in, dia., Moving Coil, 
13 ohms... ... 

Plus IO" packing and canuse. 
VITAVOX. -It 12;20 12 in. din., Moving ' 

Coil, 15 ohms inlpe,l. .. ... £11111 
Pins 5/. packing and carriage. 

ALL 12in. SPEAKERS TAX FREE. 

14/6 

1I32A RECEIVER UNITS 
1 valve Snpeehet receiver. covering 1110 to 124 

11c/e, asina fuor VR53, two VE35, and VR66. VR57, 
-970, VR34. and V R57 valves. Fitted with 'T,lnlug 

meter, slow -motion drive, R.F. and L.P. Stain 
.mtroi, ete. Circuit: R.F. 0116). frequency 

-hanger, oscillator, and stall., 3.1.F. .amps, 
Det , First audio and output. Drawl New with 

circuit diagram. 
PRICE 59/8 Plne 7.6 pkg., cars'., ins. 

C.R. TUBES 
VCR 516 
(lins Bane picture, Reater 
Volte 4, Anode 4 Kv., in 
Mannfacturer's original 
Carton 

PRICE 13119/6 
Plus 5/- pkg., rare., ins. ALL 

BRAND 
VCR 517C NEW 

I In. picture. This tobe is a replacement for the 
1497 and VCR517. Oiarantee.t full ruar picture. 

PRICE 35' -, flus 2;6 pkg., c.,,r, ne. 

STOP PRESS!! 
1155 RECEIVERS- Slightly soiled. 
In original case, complete with 
10 valves. Frequency range 18.5 
;.Rears - 75 Kies. 

19 . 6 in 5 wavebands 
Pkg. & Carr. 10/6. 

TERMS OP BUSINESS : CASH WITH ORDER OR C.O.D. OVER 1f. 
Please add I/- for Post Orders under 10 / -, 1/6 under 40,1 -, unless otherwise stated. 
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The new OSRAM Z729 is a 
low hum, low microphony 
voltage amplifying pentode 
of all -glass construction on 
the B9A base. The heater is 

': rated at 6.3V, 0.2A. 
The Z729 is of small physical 
size, rigid construction with 
effective internal screening 
and has been designed for 
use in conditions where the 

hum and microphony introduced by the valve 
must be kept to the minimum. 
Typical applications include the early stages of 
high gain amplifiers, particularly where bass 
boost circuits are used, such as low level tape 
and disc pre -amplifiers, in sound reinforce - 
ment systems and microphone head amplifiers. 
A variable hum -balancing resistor is not 
required if the heater winding has an earthed 

centre -tap, and using the circuit shown a gain 
of 110 can be obtained whilst the hum voltage 
referred to the control grid will not exceed 
1.5µV. This figure represents an improvement 
of at lea et 17 db over a valve of normal con- 
struction with good low hum characteristics 
used wits a hum balancing circuit. 

v. 
V ;, 
r:. 
L 9 

CHARACTERISTICS 
250 
140 

2 
3 
1.85 

V 
V 

MSi 
mA 

mA!V 

THE GENERAL ELECTRIC CO. LTD.. MAGNE- HOUSE. KINGSWAY, W.C.2 

FIRST CHOICE IN ELECTRIC SOLDERGUNS 
Designed for faster, cheaper and easier soldering, Wolf Solderguns and 

Soldering Irons meet all requirements from fine instrument to heavy 

industrial work. In addition to the Type 51 trigger feed soldergun 

which is superb for rapid repair or assembly jobs, there are eight other 
models to choose from, i.cluding three with 
straight handles. Rapid constant localised heat, 

low current consumption, perfect balance and 

utmost dependability are some of the 
reasons why Industry insists on Wolf. 

TYPE 51 

TYPE 21 

WIDE RANGE 50 

TYPE 22 

5 'J11 EVERY 

Obtainable from all leading 
tool merchants. 

NEED 

Fully descriptive 
brochure free on request. 

WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON WS 
Te!: PERIVALE 5631 -4 Branches: BIRMINGHAM MANCHESTER LEEDS BRISTOL NEWCASTLE:' GLASGOW 

ALTERNATIVE TYPES 

AVAILABLE 

SOLDERGUNS 

TYPE 11 TYPE 71 

TYPE 41 TYPE 81 

SOLDERING IRONS 

TYPE 32 TYPE 42 
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Y u 6 0 l! . f U / / / / / / / A H / H / l Y / / H / / / / / H H / / / H / H / N H / / / / / / / / l H H / /N / N / / / / //, U / / / / 40,// ./%45405% / / / / / / / AY/ / / / / / / //1./// / / N / / / / N / / N / / / H N / N N d ! N / i i i N / / / N /. S v / / / .0% / / / / N / H wy,. 

V H A W i L 4/ / /N H /H/ / / / / N H / / H / / H / / H // / q Y / // Hl /H / / / / / / / / / H / / H / 
BUILD YOUR OWN RADIO I 

We can supply all the parts 
(including valves, 51n. mov- 
ing `coil speaker. cabinet, 
chassis and everything down 
to the last nut and bolt) to 
enable YOU-to build a pro- 
fessional - looking radio at 
a total cost of £5 15 . O Plus p. & c., 2;6. 

This is a 3 -valve plus metal 
rectifier T.R.S. Receiver 
with a valve line -up as 
follows : 

6K7 (I(.F.). 6.17 (Det ) and 
6\ "6 (Output), l'he dial 
is illuminated and tc hen 
assembled the ree .'it er 
presents a very at tram ice 
appearance. Coverage 

is Gtr the medium and long watebaitds. Oper- 
ates on 200.250 colt A.C. mains. 
The chassis is punched and drilled ready to mount 
the components. .There is a choice of any of three 
attractive cabinets - 12in, long, Sin. wide by fin. high 
as follows : either Ivory or Brown Bakelite. Wooden. 

L I M I T E D 
.44/ // / / / / / / / A4:41/// / / / / H / / / 4 W i f 9 Y N / A ( H. f ! /. Y / N N p 

WE HAVE BATTERY CHARGER KIT 
Incorporate, metal rectifier. Transformer is suit- 
able for A C Mains 200250 volts. Charges either 
12, 6 or 2 volt accumulator at 1 amp. Complete will: 
circuit diagram. Price 25 - plus 1,6 post and Pack- 
ing. 

CHARGER TRANSFORMER 
For charging 8v. at 1 anip. 8 3 plus l'- p.p. 

SEND 21. STAMP FOR FREE 28p. LIST 
1 

LOUDSPEAKER CABINETS 
A well-made wooden cabinet 
of modern design, polished 
walnut finish with metal 
mesh speaker fret. sizes 
available : to take el in. 
speaker, cabinet size Ellin. 
Lg., Pin. H.. 17 6 : to take 
8fn. speaker, cabinet size 
loin. LS., 10f in. H. 22 6. 
plus 16 pke. care. 

LOUDSPEAKERS (Suitable for ceborr). 
PLESSEY 6 // .1 in. dia. 3 ohms impel., 12 Z. Phis 

finished in walnut. Complete and easy to follow 1 6 P. PLESSEY 8 in dia. 3 ohms b iped.. 1313. 
point to point. and circuit wiring diagrams supplied. Plus 16 P. 
Circuit diagrams and priced parts list available - 

separately if required at 1 -. To those who want the LOUDSPEAKERS (3 ohms impedance). 
above receiver ready built we can supply it at 86.19.6. ELAC 5in. dia.. 13'6 : 10in. dia.. 2211 Plus 1/6 P. 
Plus 3'6 pkg.. care. TRU VOX 12in. 8 ohms impel.. 596. 
PLEASE ADDRESS ALL ORDERS AND ENQUIRIES TO: DEPT. P.W. 

42 TOTTEN HAM COURT ROAD LONDON W1 
TERMS OF BUSINESS : Cash with order, or C.O.D. (Fcst items poly) 

- ill orders for small items totallingipyer Oepest tree unless otherwise stated. 
HOURS OF BUSINESS- 9a.m4f .m. Saturday 4a.m._f p.m. 

QUALITY GOODS MONEY BACK Gl MIBITEE PROMPT DESPATCH 
AKGpAM N512 

$ 
y 

/ 

PLEASURE IN 

ANNOUNCING 

THE OPENING 

OF OUR NEW 

SHOP, WHERE 

BOTH OLD 

AND NEW 

CUSTOMERS 

WILL BE 

CORDIALLY 

WELCOMED 

r 

L 

NEW LEARN THE 
PRACTICAL WAY. 
With many of our courses 

we supply actual equipment thus com- 
bining theory and practice in the correct 
educational sequence. Courses include: 
Radio, Television, Electronics, Draughts- 
manship, Carpentry, Photography, and 
Commercial Art, etc. 

POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LATEST METHODS 
OF HOME TRAINING FOR OVER 

150 CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Guilds Grouped Certificates in Telecommunications A.M. Brit. I.R.E. 

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates, 

General Radio and Television Courses, Radar, Sound Recording, etc, Also Courses in 

all other branches of Engineering and Commerce. 

The advantages of E.M.I. training. *The, teaching methods are 
planned to meet modern industrial requirements. *We offer training in 
all subjects which provide lucrative jobs or interesting hobbies. *A tutor is 

personally allotted by name to ensure private and individual tuition. *Free 
advice covering all aspects of training is given to students before and after 
enrolling with us. 

Courses from 
£1 per month 

.1113711V-TES 
The only Postal College which is part of 

a world -wide Industrial Organisation. 

POST THIS COUPON TODAY 
Send without obligation your FREE book. 
E.M.I. INSTITUTES, Dept. 32K 
43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8. 

NAME 

ADDRESS 

LSUBJECT(S) OF INTEREST J 
IC1e 
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WINEL 
GRAMOPHONE 

RECORD 
CASES 

Essential for the Sate Storage, Simple Reference and 
Handy Carriage of Gramophone Records. Wide assort- 
ment of Sizes and Colours. Write for illustrated catalogue, 
and name and address of nearest Retailer. 

ICI EMS IN 
(DEPT. 412) 

Alakaes o/ Top Quality Record Cases, Albums, Cabinets 
unit Corers. 

NOTTINGHHAM 

COPPER INSTRUMENT WIRE (ex- stock) 

111 SWG Inch 

ENAMELLED 

2 2 

TINNED 

ozs. 4 ozs. ozs. 4 ozs. 
16 .064 /4 2/- /4 

17 .056 /4 2/II /4 2/I 
18 .048 /4 2/2 /4 2/2 
19 .040 /4 2/3 - 
20 .036 /5 2/4 /5 2/4 
21 .032 /5 2/5 /6 2/5 
22 .028 /6 2/6 /6 2/6 
23 .024 /7 2/7 /7 2/7 
24 .022 /7 2/8 /7 2/8 
25 .020 /8 2/9 /8 
26 .018 /8 2110 /8 2/10 
27 .0164 /9 2111 /9 2/11 
28 .0148 /9 3/- /9 3/- 
29 
30 

.0136 

.0124 
/10 
/10 

3/I 
3/2 

/10 
111 3/5 

31 .0116 /II 3/3 
32 .0108 III 3/4 2/I 3/8 
33 .010 2/- 3/5 2/2 3/10 
34 .0092 2/- 3/6 
35 .0084 2/I 3/7 2/4 4/2 
36 .0076 2/I 3/8 2/6 4/5 
37 .0063 2/2 3/10 2/7 4/8 
38 .006 2/3 4/- 2/9 4 /II 
39 .0052 2/4 4/2 2/10 5/2 
40 .0048 2/5 4/4 31- 5/6 
41 .0044 1/6 per oz. 1/9 per oz. 
42 .004 1/9 21- 
43 .0036 2/3 , 2/6 
44 .0032 3/- - 

41. 
45 
46 

.0028 
.0024 41- 5/- 

, COTTON SILK 
COVERED COVERED 

2 ozs. 
/4 
/4 
/4 
/5 
/5 
/5 
/6 
/7 
/7 

/9 
/10 

2/- 

2/1 
2/1 
2/3 
24 
2/6 
2/7 
3/- 
3/4 

4/7 

4 ozs. 
2/- 
2!1 
2/2 
2/3 
2/4 
2/5 
2/6 
2/7 
2/8 
2/9 
2 /II 
all 
3/2 
3/4 
3/6 
3/7 
3/8 
3/II 
4/2 
4/5 
4/8 
5/6 
6/2 - 
8/2 

2 

t/_ 
.2/4 

2 

3/2 

3/T 
3/10 
4/I 

os. 
/4 

/4 
/4 
/t. 
/: 
/8 
/9 
/ 0 
/, 0 
/11 

2/- 
2/i' 
2/2 

2/5 
2/2 
2/110 

/11 
3/I 

3/5 

4 ozs. 
2/- 

2/1 
2/2 
2/5 
2/8 
2 /10 
3/- 
3/2 
3/2 
3/4 
3/6 
3/8 
3/10 
4/- 
4/2 
4/4 
4/8 
5/2 
5/4 
5/8 
6/0 
6/4 
6/8 
7/2 
7/8 

2/2 per oz. 
2/E 
3/- 

5/6 As but with Germanium 

EUREKA & CONSTANTAN 
RESISTANCE WIRES 

"ALL GAUGES STOCKED 

G.E,.C. & B.T.H. 
GERMANIUM 

CRYSTAL DIODES 
G.E.C. GLAS TYPE 5 /16ín. x 3 16in. 
B.T.H. LATEST TYPE MOULDED IN 

THERMO -SETTING PLASTIC 
Both Wire Ends for Easy Fixing. 

4/6 each, postage 2/d. 
B.T.H. SILICON CRYSTAL VALVE 

3/6 each, postage 2_d. 
Fixing Brackets 3d. Extra. 

Wiring instructions for a cheap, simple 
but high quality Crystal Set included 
with each Diode and Crystal Valve. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, 151 -, post I Id. 
A REAL CRYSTAL SET, NOT A TOY 

CRYSTAL SET 
, above, 

7/6 Crystal Diodle, 16/, Postage IId, 
47 and 48 swg Enam and 47 swg E.S.S.C. wires in stock. State needs. 
All above postage extra. POST ORDERS ONLY PLEASE. Send stamp for comprehensive lists. 

POST RADIO SUPPLIES 
33 BOURNE GARDENS, LONDON, E.4 TEL: CLISEOLD 4188 & 2021 

B.A. SCREWS, NUTS, WASHERS 
soldering tugs, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROO, PAXOLIN TYPE COIL 

FORMERS AND TUBES, 
ALL DIAMETERS. 
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GARLAND BROS. LTD 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8. 
5 OBELISK PARADE, LEWISHAM, S.E.13. 

TEL.: TIDE WAY 4412/3 
TEL.: LEE GREEN 4038 

TRUVOX TAPE DESK MARK III. In- 
corporating high impedance mu -metal twin - 
track heads. Two soeed capstan, for tape 
speeds of 7. and 3{ inches per second. 
Three heavy -duty motors allowing for fast 
forward and rewind facilities without tape 
handling. All controls operated by electric- 
ally and mechanically inter- locked push 
buttons. Price £23/2/ -. Plus 10/- carriage, 
etc. Send S.A.E. for full particulars, 
Delivery from stock. 
THE LATEST LANE TAPE TABLE. 
Incorporating three heavy duty Lane 
motors ; fast rewind and wind -on without 
tape handling ; automatic braking ; high 
impedance half -track heads ; spool lock- 
ing device. Tape speed 71in. per second. 
Price £17/10/.. Carriage 10/ -. 
GARLAND UE7B RECORD PLAY- 
BACK AMPLIFIER. A revised version 
of our popular amplifier designed to suit 
Truvox Tape Desk or Lane Tape Table. 
New features include magic eye . record 
level indicator, provision for external 
loudspeaker and for feeding P.A. 
amplifier. Oscillator and power supplies 
included. Standard valves throughout. 
Formica control pane!. Supplied complete 
with 8in. P.M. loudspeaker. Price £13/2/6 
plus 7/6 carriage, etc. 
MAGNETIC TAPE. Now available; the 
new Scotch Boy High Coercivity Tape MC2- 
III, with higher output and signal -to -noise 
ratio. Price 35/...per' 1,200ík. reel. Still 
available : Scotch Boy MCI -III : 1,200ft., 
35'- ; 600ft, 21/- ; 300ft., 12/3. Spare 
7in. spools, 4/3. Ferrovoice, the new 

kraft -based medium coercivity tape : 1,200 
ft., 22:6. Spare 7in. spools, 4/6. Magneto - 
phone Tape : f2 per 1,200ft. reel. 
CRYSTAL DIODES Germanium 
Vacuum sealed glass type with wire ends, 
2/8 each or 30/- per dozen. 
TYANA SOLDERING IRONS. Light- 
weight 40 watt irons with easily inter- 
changeable elements and 3 /16in. diameter 
bits. Voltage ranges, 100 /110v., 200/220 v. 
and 230/250 v. Price 16/9. " The iron that 
makes soldering a pleasure." 
VARLEY MAINS TRANSFORMERS. 
Primary 10 -0 -200- 220 -240 volts. Secondary 
300 -0 -300 volts at 150 mA., S volt at 3 
amps., 6.3 volt at 4 amps., 6.3 volts at I amo. 
Open type construction. Price 45/-, post 2;6. 
BRENETTE MICROPHONES. Large 
sales of these popular microphones have 
enabled us to make substantial reductions in 
the prices. The following range is available : 

Type 9ND : Multi- dire_tonal ball -type, 
in black and chrome, £2,/21-, post 2/ -. Type 
7D : Directional type, for instrumental or 
vocal use ; black and chrome, £3'15! -, 
post 2/6. Type 11A : A wide- frequency- 
response microphone, in brown cast case 
with chrome grill, £5 /S / -, post 2;6. Type 
13U : A highly sensitive studio microphone 
with -outstanding frequency characteristics. 
Flexible mounting enables, it to be used 
directionally or sat as required., Black 
and chrome- fini(b..£6 /61- .post- 3/6n. -.. 
DECALS. 500 'D`in:. rhigly- ,white., trahsfee 
letters and vov at.'fomdnarkin8.-'electreinic, 4'/6 CZ4, 'I :25' A., 5f,-; CZ6, 0.45 A., 
equipment. Price 49 per bao:c. The new 316. 
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Decals book for the Amateur 
now available. 29 words per 
page, 4 pages radio and audio, 
4 pages T/V and Scope, 2 pages 
misc. incl. Tx. and Tape Record- 
ing, 3/6 per book. Post 3d. 
either book. 
GENERAL PURPOSE 
TRIODES. Type 2C/22 (7193), 

6.3. v. heater, ins. octal base. Similar 
to 6)5G, but anode and grid brought 
out to top caps. Price 11/6 per hall -doz., 
post paid (minimum quantity). 
RADAR REFLECTORS. Type MX138 / -A. 
These consist of 6-2ft. x ¡in. dural tubes 
covered with fine wire mesh. The whole 
assembly can be used as an omni -directional 
aerial, and the mesh has many horticultural 
applications. Price 3/9 each, post 9d. Type 
MX137A : similar to above, but also 
include a telescopic aerial rod, extending 
from Ills. to aft. 6in. approx. Price 4/9 
each. Post 9d. 
WHANDA WIRE AND CABLE 
STRIPPERS, to take all size flexes and 
cables up to in. diam. with 3 alternative 
heads and triple screw adjustment. These 
are brand new and boxed, and the original 
price was I5 /- each. Our price 5/. each, 
post paid. 
AERIAL RODS. These popular rods, of 
tough steel copper -plated, are 12ín. long, 
and fit into each other to make any length. 
Many hundreds of thousands sold to .T/V 
aerial manufacturers and to the public. 
Price 3/6 per doz. or £I per 100, post paid. 
£10 per box of 1,800 carriage. paid U.K. 
ELECTRO - MAGNETIC CON- 
TACTORS. Energised at 9 -14 volt, 4 

Amp. ; maximum switched current 40 
Amps.. In bakelitecase. Price 2/9. 
BRIMISTORS.. Non- linear resistors to 

4sroveavalves from 'current surges : CZ I, 
/0.3+A.,'3/6 ;: CZ2 ; - -a .3 A.. 2/6 ; CZ3, 0.2 A., 

PRATTS It _® ID I O 
1070 Harrow Road, London,. NEW* 
Tel. : LADbroke 1733. (Sr. Scrubs Lnne) 

AMPLIFIERS. - College 
General Purpose Unit.. 
MODEL A('101í tas illus- 
trated, 13 watt, 4 valve 
unit. Neg. - feedback. 
SEPARATE mike stage 
and SEPARATE mike 
and gram inputs, 2 faders 
and tone control. Input 
volts. mike .003. gram. 35 v.. 
£10.7.6. YODEL A('181; 
6 valve unit with P. 'P. 
output of 183 watts. 
SEPARATE mike stage 

and SEPARATE mike and gram inputs. 2 faders and tone con- 
trol. Feedback over 3 stages. Input volts mike .003sigram..3 v. 
215.5.0. MODEL AC32E. -Spec. as AC18E, but with a larger 
output stage of 32 watts, £18.18.0. MODEL U.10E. D.C. -A.C. 
mains. P.'P. output of 10 watts. Spec. as AC18E £12.19.6. All 
above amplifiers are COMPLETE with metal case. chrome handles. 
and outputs to match 3, 8 or 15 ohm speakers. All A.C. models have 
H.T. and L.T. output sockets for tuning units, etc. All amplifiers 
have sectionalised O.Trans. wound on super silcor laminations. 
Power pack to operate the above from 12v bat. available. 
QUALITY AMPLIFIER, CIIASSIS FOR RECORDS, ETC. - 
MODEL Q9(: 6 valve unit with bass and treble controls. Inputs for 
radio.L.P., standard records. Output imped. to choice. This amplifier 
uses a Williamson 18 section output transformer. Output of 9 watts. 
Adjustable negative feedback, £13.19.6. MODEL 1140 4 valve 
unit similar to Q9C. Output 4 watts, 29.15.0. 
FULL RANGE OF PLAYERS. MOTORS, ETC. (LIST AVAIL- 
ABLE). MICROPHONES, PICK -CPS, SPEAKERS AVAIL- 
ABLE. 
COLLEGE TRANSFORMERS. etc.-Filament, 6 v. 2 a.. 69 ; 

6 v. 3 a., 8 6 ; 12 v: 1; a.. 8 6. Mains 2 x 350 v. 80 m.a. 0 -4 -5 v.. 0-4 -6 v. ; 

2 x 250 v., ditto, 2 x 275 ditto, all 170 each. 2 x 450 v. 250 ma. 6 v., 
6 Y. 5 v 49/6 (wt. 101 lbs.). High Quality Output Transformers 
Sectionalised CAI, 10,000 to 3, 8, 15 ohms. (P.: P. 6V6, 6F6, etc.), 20 
watt rating, Wt. 41 lbs., 186. CA2, 6.600 to 3. 8,15 ohms. 30 watt 
rating (P. P. 6L6), wt., 5A lbs., 27,6. Williamson. Exact to spec. 
1.6 or 3.6 ohms types, 75'6. 
CHOKES. -69 m.a. 20 hy.. 5.9 : 60 m.a. 70 hy., 4/9 ; 100 m.a. 10 hy., 
6 9 : 150 ma.. 20 by., 17 6 : 250 m.a. 20 by.. 19.6. 
All goods are brand new. no surplus used. Amplifiers are carriage 
paid. Transformers, etc.. postage up to 10, -, 6d. ; 11, 1 - ; above 
£2 free. Stamp for lists. State interest. 

-,1-41... 
HOME CONSTRUCTORS 

£I 

l'R3 

( :: :dcns( r :, / 

_rminul. V. Hold,',: ;. Cisys,v. Files. N. Punch etc. 
All Packed in Fine Case. 

Carriage £1 Paid. 
ver iva :ved) at 15,,,t-.2 27 5;76. 71173. Rccstver Complete Receiver 

BOX £I 

FW4 300 8 6 
5ti4G S 6 
554 9 - 
5Za 76 
VU123 3 - 
VUll1 2- 
VÚ133 2 6 
6X5 7 6 
VR91(Syl) 

Red 6;3 

EF39 
EBC33 
EL32 
EL50 
EF36 
F,F8 
KT41 
KT8 
EA 50 

EB34 
DI 

VALVES 
SP31 

Sell 
Pen43 

EF54 

EC52 
EC51 
6V6 
6Q7 

6K7 
6135 

7,6 
716 

7,- 
7; 6 
5/6 
W- 
6,6 
6/6 
21- 
21- 
21- 

2'8 
2'6 

56 
5'. 
58 
8'9 
816 

6'- 
12'- 

007 

HL2K 2 6 

Pen^23 2 6 

KT2 8: 

SC21; 2:- 
LF213 2- 
IT1 8. 

ISS 8- 
IRS 8,- 

CONDENSERS.- Eleatrolytc V:.E., 453 v. wlcg , 8 mfd., 
2.6, 3 +3 mid., 3'9. 16 +16 mid., 4 -6. Dubilier Drilitic 
500 v. wkg.. 1G mid. W.E., 3.9. 
ft1.SIS'FORS. -New Erie, etc., I, 1, 1, 2 w. our selection, 
l? 6 100. Meters, assort. dozen at 30' -. 6 at 15 -. 5. 30. 

100, 300, 500 mA., mc, :5. 3.5. 4, 6 amp. T.C. all at 5 6. 
kV. n^r at. 9 6. 1.5 1;0'. s'ec -t . 15 -. 

VINER'S (Middlesbrough) 
Radio Electrical 

26, I.AS)' Sl'ItISF. I'. MIDDLESIIRUI 1.11 
Tel. : (MID) 3418. 
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THE "TELE -VIEWER" 
5 CHANNEL TELEVISOR 
A Design of a Complete 12ín. or gin. 

SUPERHET T.V. RECEIVER FOR THE HOME CONSTRUCTOR 
This receiver has been developed after most careful research and affords a high 
standard of Television entertainment by producing a picture of really outstanding 
quality. 
We confidently believe that not only have we achieved a T.V. Receiver that 
surpasses in efficiency any other designed for the home constructor, but that 
successful construction, even by the most inexperienced is assured uy the step 
by step wiring detail and diagrams provided, and at about half the cost of the 
nearest comparable commercial receiver. 
Here are some of the features which combine to make this such a fine receiver : 

The Superhet circuit easily tuned to any of the five channels, i.e. 
LONDON, SUTTON GOLDFIELD, HOLME MOSS, WENVOE and 
KIRK -O- SHOTTS. (The extreme ease of tuning is accomplished by the 
provision of pre -aligned I.F.T's.) 
A lifelike, almost stereoscopic, picture quality made possible by the 
following factors : 

(a) Excellent band width of I.F. circuits. (b) A really efficient video 
amplifier. (c) C.R.T. Grid modulated from low impedance source. 
(d) High E.H.T. voltage (approx. 10 kV.) 

The picture brilliance is also much above the average and enables 
comfortable viewing with normal room lighting or daylight. 

661 

This com- 
plete TELEVISOR, 

including all Valves can be 

built for only El8 -16 -4 f plus cost of C. R.'!', 

We can sometimes supply New Mullard 12in. C.R.T. 
FIRM picture "HOLD "circuits (Frame -Line) ensure a steady picture, at :he specially reduced' price of 1-13/17/6 
free from bounce or flicker even under the most adverse conditions met These, when available, are for r 
with in " fr'n;e " areas and excellent " into,-lace " ensures the absence purchaser of the Televiewer only. 
of "liney effect." Complete set of ASSEMBLY INSTRUCTIONS is now 

available, price 5/ -. The instructions include really detailed 
PRACTICAL LAYOUTS, WIRING DATA AND COM- 
PONENT PRICE LIST. ALL COMPONENTS ARE 
AVAI -ABLE FOR INDIVIDUAL PURCHASE. A CABINET 
WILL ALSO BE AVAILABLE. 

Negative feedback is used in the audio frequency circuits which provide 
2/3 watts of High Quality Sound. 
Entire receiver built on two chassis units, each measuring 141in. x 
61in. x 31in. 
Rigid C.R.T. mounting enables entire receiver to be safely handled with 
tube in position. 
Ali pre -set controls are mounted on side of chassis enabling all adjust- 
ments to be carried out whilst facing the C.R. Tube. 
As no hire purchase terms are available the receiver can be bought 
in five separate stages (practical diagrams and circuits are provided for 
each stage) thus enabling hire purchase interest rates to be avoided. 

STERNyRADIO LTD. 
109 & 115, FLEET STREET, E.C.4. 

Tel CENTRAL 5812 -34 

INDUCTANCE BRIDGE KIT 42/6 
50u/Hy.-1,000 u/Hy. 
1,000 u/Hy.-20 M/Hy. 
20 M/Hy.-400 M/Hy. 
400 M/Hy.-8 Hy. 
5 Hy.-100 Hy. 

TREBLE AND BASS BOOST CHOKES 
VIDEO CHOKES; SCRATCH FILTERS 

R.F. COILS; SMOOTHING CHOKES 

WHISTLE FILTERS; AUDIO, R.F. 

A.C. INDUCTANCES IN GENERAL 

Never before has an instrument capable of checking such a 
wide range of inductive components been offered at such a 
ridiculously low price. 

RES /CAP. BRIDGE KIT 31/6 
S Megohms -50,000 ohm;. 50 mfd. -.2 mfd. 
100,000 ohms -1,000 ohm; I mfd. -.01 mfd. 
1,003 ohms -10 ohms. .01 m`d. -.0005 mfd 

As in the Inductance Bridge, each fully variable range is separately 
scaled for direct reading, AND CALIBRATED FOR YOU. 

I.F. ALIGNER KIT, I5 / -. Tunes over 465 Kc /s range 
of 1.F. frequencies. Pre -tuned ready for use. 

Full instructions and diagrams with all kits. No metal 
work to be done. Post and packing 1/6 in each case. 

Stomp with all enquiries, please. Cash with Order or C.O.D 

RADIO MAIL 4, RALEIGH 
OTTINGHAMET, 

The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know tF .at the efficiency of 
their equipment depends on the 
solder used t'y the constructor- 
that's why tl-ey recommend Ersin 
Multicore foc trouble -free, waste - 
free soldering Ersin Multicore, the 
only solder containing three cores 
of extra -active, non -corrosive Ersin 
Flux, is obtainable from all leading 
radio shops. Ask for Cat. Ref. 
C.16018, 18 S.W.G. 60/40 High 
Tin .Television and Radio Alloy. 
The size 1 Carton contains 55 feet 
of solder, co: is 5/ -. 

ffmo 
r 

SOLDER 

Ersin Multicore Solder 
In case of difficulty in obtaining supplies, please write to : 

MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS 
AVE.. HEMEL HEMPSTEAD, HERTS. Boxmoor 3636 (3 lines). 
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/// 
-if you look for BIG RESULTS 

All previous standards of performance are blown sky 
high by Osmor "Q" Range Coils. No wonder our 

customers are enthusiastic ! They tell us these " mighty 
marvels in miniature " are super- selective and sensitive to 

a degree they never dreamed possible. And we guarantee 
them -they're the outcome of patient scientific research plus 

the highest technical ability. They infuse new life into a'set 
on these " plus " points alone. 

* Only lin. high. * Variable iron dust cores. 
* Low loss Polystyrene 

formers. 

* Packed in damp- 
proof containers. = t * Fitted tags for easy L 

connection. 

COILPACKS. -Now at new lower prices ! A full range is 
available for Superhet and T.R.F. Mains or Battery. Size only I' ¡in. 
high x afin. wide x 21in. Ideal for the reliable construction of 
new sets, also for conversion of the 21 RECEIVER, TRI 196, 
TYPE 18, WARTIME UTILITY and others. Aligned and tested, 
with full circuits, etc. Fully descriptive leaflets available. .4 

With 
A spotlight on just one of the 
range of Osmor " Q " coils. 

H.F. CHOKE Type Q.C.1. 
Frequency coverage 150 kc /s to 20 
m /c. Iron dust core and single -screw 
fixing Prototype 
tested and approved Price 
by M. G. Scroggie, 4/- 
B.Sc., M.I.E.E. Ideal 
as anode load in 
T.R.F. receivers for 
decoupling and gen- 
eral purposes. 

TWO for the Price of ONE I 

The NEW OSMOR 
CHASSIS CUTTER 

of entirely new design. Cuts two sizes 
of holes with any one reversible punch 
and die ; and can be operated with a 
spanner or tommy bar. Blanks easily 
removed. For use on Steel up to 18 s.w.g. 
Brass and Dural up to 16s.w.g. Aluminium 
and Copper up to 14 s.w.g. 

Type Hole Sizes Price 
I tin. x Ijin. 19/6 
2 {jin. x Ijin. 18/9 
3 ¡in. x II in. 22/6 
4 l)in. x tin. 27/3 

Post and Packing 1/- (any type). 
Tommy Bars 1/3 each. 

P. Pal. 
11325 53 

The OSMOR "JIFFY PUNCH " 
For cutting smaller holes neatly and 
quickly with one blow of a light hammer. 

Pat. 
Glitt 11324153 

Type Hole Size Price 
I jin. 6/6 
2 {in. 7/6 
3 jin. 8/9 

For use on Steel up to 20 s.w.g. Brass 
and Dural up to 18 c.w.g. Aluminium 
and Copper up to 16 s.w.g. 

----9Cs_ 
Lines-you're on the right li,ee. 
DIALS 

Type A GLASS 
DIAL ASSEM- 
BLY (as illus.), 
measuring Tin. x 
7in. (9}in. x 9jin. 

overall) mounts in 
any position on or 
above the chassis and works with 
any type of. drive. Choice of two 
3- colour scales -GI (L.M.S.) or G2 
(M.S.S.). Price complete, 24/6. Pulley 
assembly. for right -angle drive if 
required, 1/9 extra. P. & P., I,6. 

METAL DIALS 
Overall size S.in. sq., Cream back- 
ground, 3- colour Type MI, L.M.S. 
waves. M2, -L & M. waves. M3, 
M. & 2/5. waves. Price 3,/6 each. 
Pointer, 1/6. 
Drum, Drive, Spring and Cord for use 
with both types of dials, 3/2. 

We keep stocks of many radio components 
for use in published circuits, including : 

"PRACTICAL WIRELESS " 
3 -Speed Autogram ; Modern I- Valver ; 

A.C. Band -pass 3 ; R1155 Converter ; 

Attache Case Portable ; Modern High 
Power Amplifier 2 ; Beginners' Super - 
het, etc. etc. " WIRELESS WORLD " 
No Compromise T.R.F. Tuner 
Midget Mains Receiver. Sensitive 
2 -Valve Receiver ; Television Converter. 
(Special coils in cans available). etc. etc. 

r I.F.s. 465 kc. Permeability- tuned, 
with flying leads. Standard size 
I (in. x I (in. x 3 #in. For use with I 

I OSMOR coilpacks and others, 14/6 I 
`pair. PREALIGNED, 1/6 extra. j 
Dear Reader, 

We can't mention all our products here 
tut shall be glad to receive your enquiries 
for Chassis, Tuning Condensers, 
Switches. Volume Controls, and all 
other Radio Components. If it's top 
quality components and a speedy, 
courteous service yoy are looking for -try 
Osmor. We really shall do our best for you. 

Keep those small components-etc., 
neatly stored yet visible by using an 

OSMOR "JAR-RACK" 
(If you're a generous husband you'll 
buy one or two for your wife's larder, 
she will appreciate somewhere to 
store her preserves.) Holds I lb. 
jam jars with or without lids. Easily 
removed,- cannot fall out. Just the 
thing for the ,tidy " HAM " or Radio 
Dealer. 
Type I for -wall- fixing, 6/9 each, holds 
8 jars. Oars are not supplied but tre 
easily obtained.) 
Length 24in., enamelled olive green. 
Type 2 (as illustrated) for screwing 
under a shelf, 5/9 each, holds 6 jars. 
Length 18in., enamelled green. 
Post and packing, I/- (either type). 

(Trade supplied) 

OSMOR "Station Separator" 
Aerial Type metres 
plugs I 141 -250 
in here. 

1 
mom 2 218 -283 

3 267 -341 
4 319 -405 

Plug into 5 395 -492 
Receiver 6 455 -567 

This is a device on the well- 7 1450 -1550 
known "wave- trap" 8 410- 550k /c 
principle, which will reject an undesired 
signal when inserted in the aerial lead. 
Easily tuned to eliminate any one Station 
within the ranges stated. Fitting takes only 
a few seconds. Sharp tuning is effected 
by adjusting the brass screw provided. 

7'f Post Complete with full instruc- 
Pii Free tions= nothing to add. 

Send Sd. (stamps} for 
FREE CIRCUITS 
and full list of coils, 
coilpacks and radio 
ccmponents. 

Osmor Radio Products Ltd. 
(Dept. P41) BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY. Tel.: Croydon 5148/9 
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EVERY MONTH 
VOL. XXIX, No. 565, NOVEMBER, 1953 

COMMENTS OF THE MONTH 

Editor F. J. CAMM 

r© 
22nd YEAR 
OF ISSUE 

By THE EDITOR 

Great Success of the " Coronet,/ or one t" 
THE Coronet," free blueprint which was 

given in last month's special Birthday 
Number was an immediate and out- 

standing success, more successful indeed 
than many of our pre -war receivers. The firms 
supplying the components report that although 
they had laid in heavy stocks they were rapidly 
absorbed. Arrangements have been made, 
however, for fresh supplies. In order to ease the 
situation regarding the coil pack we ourselves 
have made other arrangements, as announced 
in the further constructional details for the 
" Coronet " given in this issue. 

We greatly value. the thousands of letters and 
telegrams received from readers' congratulating 
us on our Twenty -first Birthday Number, which 
rapidly sold out. 

THE ADVANCE OF TAPE RECORDING 

ONE of the outstanding features of this. year's 
Radio Show was the large number of tape 

recorders exhibited and in which great interest 
was evinced by the public. It has become a new 
national hobby and it is now backed by a new 
and growing industry. Tape recorders must, 
of course, eventually replace wax discs, but that 
will not be for many years. Tape recorders will 
be considered as pieces of auxiliary equipment 
for many years to come. The combined radio- 
gram and television receiver with recording 
apparatus may not, however, be so far away. 
There is a need for it in these days of cramped 
home conditions when it is difficult to find space 
for another piece of apparatus. A kit for con- 
structors was on view and it will shortly be dealt 
with in this journal. 

The use of tape recorders on a national scale 
raises complicated and interesting questions of 
copyright. An enthusiast may record a radio 
programme or a number of gramophone records 
and play them under conditions which would 
infringe the copyright laws and the rules of the 
Performing Rights Society. It may not be 
general knowledge that almost every public 
house which has a piano, radio or television set 

installed must pay an annual fee to the 
Performing Rights Society to cover copyrights. 
Those who, therefore, see in tape recording a 
ready -made means of providing entertainment 

at, say, a lccal hall, either as a part of a cor.cert 
or to provice dance music, should take particular 
care over this matter by communicating with the 
Performing Rights Society. 

THE ELECTRICIANS' STRIKE 
THE early days of the Radio Show were 

marred by the strike of electricians which 
caused a number of stands to be unlit. In this 
respect we think that next year the Radio 
Industry Cauncil should ask the Earls Court 
Authorities to seek assurances from all of the 
unions concerned that there will not be a strike 
during the run of the show. Strikes of this 
nature are attempts to make a rod of third 
parties -the exhibitors -in order to force 
employers to submit to claims. 

After similar experiences a few years ago, when 
a strike commenced just before a show opened 
and lasted for some days after, we are surprised 
that these assurances have not been sought. One 
other point whilst we are dealing with the show ; 

the seating accommodation is still inadequate 
and assurances should be sought also from the 
Earls Court authorities to ensure that their 
building is made acceptable to exhibitors and the 
public. 

Apart from these points the exhibition was a 
great success ; attendances were up and exhibitors 
reported goad trade. The stands this year, too, 
were much more attractive than hitherto. 

CAR RADIO LICENCES 
THE Postmaster- General recently announced 

that . tie Ministry of Transport is co- 
operating with him by sending a note with 
motor -car licences setting out the wireless 
licence requirements. Motorists are being asked 
when they apply for vehicle licences to state 
whether their vehicle is fitted with a radio set 
and, if so, whether it has been licensed separately. 
A radio set which is installed in a car must have 
a separate licence, but a portable radio does 
not. 

Car radics are now being sold in much larger 
quantities :han before the war, but rectifier 
troubles are still common, and thefts of car radios 
are on the increase.- F.J.C. 
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Atomic Energy Broadcast 
IN the atomic city of Oak Ridge, 

Tennessee, U.S., WATO_have 
been arranging to broadcast a 
programme on electricity generated 
from the atomic power station. 

The -trial transmission is expected 
to last no more than five minutes 
and, if successful, would be the 
first radio station in the world to 
broadcast on atomic energy. 

Fight Broadcast 
WE understand that a direct 

- link -up has been arranged 
between the BBC and the razor - 
blade company that holds the 
copyright in New York on all 
broadcasts from Madison Square 
Gardens. 

The link -up is to enable British 
listeners to hear the world middle- 
weight championship fight on 
October 21st between Randolph 
Turpin and Carl Olson. Those 
who do hear the relay will have to 
stay up uptil 3.30 in the morning 
by our time. 

November, 1953 

LU of WIRELESS 
Contract for E.M.I. 
RECENT orders from the BBC 

for E.M.I. tape recorders 
and - associated equipment- exceed- 

100,000. -. 

This is part of a re- equipping 
scheme which the BBC have in 
hand for their recording depart- 
ment. The models supplied range 
from large studio recorders, includ- 
ing transportable versions, to the 
latest type lightweight portable 
battery -operated recorders now in 
use by-BBC outside commentators. 
Over 50 of these portable machine's 
have already been supplied. 

Tannoy Director Marries 
MR. DAVID G. FOUNTAIN, 

younger son of the noted 
West Norwood industrialist, Guy 
R. Fountain,. and director of one 
of the Tannoy group Of companies, 
was married recently to Frances 
Mary Smith, an occupational 
therapist, whose father farms The 
Grange, Elmbridge. near Droit - 
wich, And is alsò a keen av jitter. 

During his visit to this year's Radio Show, Field Marshal Viscount 
Montgomery in the Radio Industry Council Control Room, examined 
the Sound Reproduction Equipment designed, nranujactured, installed 
and operated by Standard Telephones and Cables, Limited on behalf 

of the 

Mr. David Fountain, an old 
Alleynian, who is 23 years old, 
has now completed his second 
year at Oxford, and when he 
comes down from the university, 
contemplates staying for a few 
years in Canada. 

The wedding took place at 
Elmbridge Parish Church. 

Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

sound receiving licences issued 
during the year ended July, 1953. 
The grand total of sound and 
television licences was 13,010,856. 

Number 
1,714,093 
1,459,147 
1,309,810 
1,698,763 
1,334,452 
1,026,212 

664,692 

Region 
London Postal 
Home Counties 
Midland 
North Eastern 
North Western 
South Western 

-Wales and, Border ... 

Total - .England 
Wales ... 

Scotland 
Northern Ireland 

and 
9,207,169 
1,110,857 

213,376 

Grand Total ... ... 10,531,402 

Cable and Wireless Ltd. 
New Radio -telephone Service 
A DIRECT radio -telephone ser- 

vice was opened on Tuesday, 
August 18, between Nairobi and 
Bombay. 

It is operated between Cable 
and Wireless Ltd.'s station at 
Nairobi and the Overseas Tele- 
communications Service's station 
at Bombay. The service will be 
available to telephone subscribers 
throughout Kenya, Tanganyika 
and Uganda at one end, and 
throughout India at the other end. 

" Prix Italia " 
THE festival for the award of 

the " Prix Italia," the grand 
international competition for 
original broadcasting works, began 
at Palermo on October 1st. This 
is the fifth consecutive year of the 
festival. 

Fourteen of the most important 
broadcasting Corporations of the 
world participated. They were in 
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order of entry : Ravag (Austria). 
Radiodiffusion Egyptienne (Egpyt), 
Radiodiffusion et Télévision 
Françaises (France), BBC (Eng- 
land), RAI -Radio Italiana (Italy), 
Radio Montecarlo (Monaco), 
Nederlandsche Radio Unie (Hol- 
land), Emissora Nacional de Radio - 
diffusao (Portugal), Société Suisse 
de Radiodiffusion (Switzerland), 
Ente Radio Trieste, Institut 
National Belge de Radiodiffusion 
(Belgium), Suddeutcher Rundfunk 
(Germany), Naeb (U.S.A.), Radio 
Maroc (Morocco). 

Miniature Radio 
IT is reported that the American 

Army authorities have 
developed a miniature transmitter - 
receiver radio no larger than a 
normal wristwatch. 

Sets for Bolivia 
pYE, LTD., of Cambridge, report 

that they have received a 
" substantial order," amounting to 
several thousand pounds' worth, 
from Bolivia for a consignment of 
radio receivers. 

Show Boosts Sales 
THE Manchester firm of Ferranti 

received so many orders for 
radio and television receivers dur- 
ing the first week of the National 
Radio Show that employees at the 
company's Moston factory have 
been guaranteed work for at least 
a year. 

Production has been so com- 
pletely outpaced by exhibition 
orders that some prospective buyers 
have been warned that delivery 
may be considerably delayed. Sales 
manager Mr. L. G. Hall reports 
" Business is terrific. Orders are 
pouring in." 

Pye Records 
MR. C. O. STANLEY, chairman 

of Pye, Ltd., stated at the 
recent annual meeting that the 
company intends to enter the 
gramophone record business. 

He said that TV development in 
the United States had furthered 
interest in records and predicted 
that the same would happen in this 
country. " For a number of 
years," he said, " your company 
has wished to have an interest in 
the gramophone record business. 
We are at this moment actively 
planning to enter this new field of 
manufacture and selling, and we 
hope to be able to make a definite 
announcement in the very near 
future." 
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Radio Officer of the Everest expedi'ion, (;curve Bond, whiles his experi- 
ences at a Savor luncheon, given by Pre, Limited, who announced 
details of a new naval radio receiver, the 619 Admiralty set. Seated on 
the right of Mr. Band is Captain K. McCamphell- Walter, R.N., the 
Director of Radio Equipment at the Admiralty. On Mr. Band's left is 

Mr. P. M. Threlfall, a director of Pre, Ltd. 

" Take It From Here " 
ALTHOUGH one of radio's 

biggest laughter shows, "Take 
It From Here," is planned to 
return to the Light programme in 
November for a run of six months, 
it is not definite yet whether a 
successor to Joy Nicholls will be 
introduced. 

Miss Nicholls returned to her 
home in Australia some months 
ago and producer Charles Maxwell 
and scriptwriters Frank Muir and 
Denis Norden are not sure whether 
one or two girls will be chosen to 
provide a feminine touch to the 
programme. It is believed that 
they may even introduce a different 

BIRTHDAY GREETINGS 
From Harry Richards (Man- 

aging Director, Wolf Electric 
Tools Ltd.). "CoN - 

GRA- 
TU LATIONS 
t0 PRACTICAL 
WIRELESS on 
reaching its 
21st Birthday, 
and to Mr. 
F. J. Camm 
on seeing it 
through to 

this day. May they both still 
be going strong at the 50th 
anniversary." 

sort of girl that would change the 
shape of the series considerably. 

Boxing Night 

THE agreement recently con- 
cluded between the BBC and 

the British Boxing Board of Con- 
trol will enable the big audience for 
boxing commentaries to hear regu- 
lar fortnightly broadcasts in the 
Light Programme. 

Beginning on October 13, there 
will be a forty -five minute Boxing 
commentary at 8.30 p.m. every 
other Tuesday until the end of the 
year. To allow for this, the Forces 
Show will be moved from 8 p.m. 
on Tuesdays to 7.30 p.m. on 
Wednesdays. The period from 
8.0 -8.30 p.m. on Tuesdays will be 
filled with a programme of light 
music. " The Name's the Same " 
will move from 7.30 p.m. to 9.30 
p.m. and its place will be taken by 
" Ignorance is Bliss:' 
Autumn Drama 

THE BBC state that radio drama 
this autumn will include " a 

strong and unusually varied selec- 
tion of plays, the current output 
being augmented by the return of 
" Radio Theatre " and " Curtain 
Up " ; an additional fifteen -minute 
serial on Saturday evenings, which 
it is hoped will appeal to the 
younger generation and, in the 
Home Service, a new serial on 
Thursday evenings." 
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Tko VX0Qd0 

MiEntriC 

FIRSTLY, let me deal with one or two points 
arising out of last month's instalment. I 
said that it sometimes becomes necessary to 

increase the ranges of voltmeters and ammeters by 
the inclusion of resistances. I did not make it clear 
that in the case of a voltmeter the resistance is con- 
nected in series and in the case of an ammeter in 
parallel. Also a typing error occurred in the para- 
graph on page 601 relating to " Increasing Range ." 
The sentence commencing " As already stated the 
voltage range of ammeter . " should read " As 
already stated the voltage range of a meter , ..." 

In order to dispel some doubts which exist in the 
minds of beginners concerning the functions of. 
meters, I should point out that basically a:.vpltmeter 
is the same as an ammeter, and thus it does in effect 
indicate that a current is flowing through the circuit, 
although by reference to the dial one reads off the 
voltage. 
Current, Voltage and Resistance 

I have already shown that current, voltage and resis- 
tance have a definite relation to one another, the 
relationship being known as Ohm's Law, and in any 
circuit knowledge of any two factors enables the 
other to be calculated. Now if a circuit is " opened 
and an ammeter is inserted the needle will indicate 
the amount of current flowing. For example, if the 
meter is designed for a maximum reading of ImA 
and it is inserted in a circuit so designed that one 
milliamp current flows, it is obvious that the needle 
will be fully deflected. This is known as full scale 
deflection or f.s.d.. But if the voltage is higher or 
the resistance lower then a current greater than 1 mA 
will flow, and unless precautions are taken the needle 
will press hard against the stop pin and the meter 
mechanism will be damaged. In cases where we 
wish to take current readings beyond the full scale 
reading of the meter, we must arrange to by -pass the 
current which is in excess of that which will give 
F.S.D. of the meter. 

When measuring a voltage the voltmeter is connec- 
ted across the source or terminals to which the voltage 
is applied, and in this case if the voltage being measured 
will result in a current in excess of the full scale 
reading of the meter resistances will have to be 
connected in series with the meter, and the two are 
joined in para / /el with the source. The values of the 
resistances are such as to limit the current again to 
I mA or less with the type of instrument just referred 
to. A parallel shunt direct across the meter would 
not function satisfactorily in this case as it would have 

The Seventh of a Series ot Articles Specially 
Written for Those Who Have Become 

Interested in Radio for the First Time. 

Explaining the Principles of Radio 
Transmission and Reception 

By F. J. CAMM 

to be practically a dead short -circuit, especially 
when measuring high values of voltage. Summed up, 
therefore, whether used for measuring current, 
resistance or voltage, we do, in effect, actually measure 
the current flowing through the circuit ; and the basis 
of the ohmmeter or voltmeter is an ammeter. If 
the current to be measured is in excess of that for 
which the meter is designed the excess must be by- 
passed by a shunt -resistance ; whilst if a voltage is 
applied which will result in excess current being 
passed through the meter the current is restricted 
by the use ofresistance(s) in series with the meter. 

I hope 1 have :removed ,the confusion which has 
exAsted iat the,ntiods of -orte or two readers on this 
matter. 

A Practical Test in Measuring 
N 131.--m6ntk.I dealt with general testing and 

an á , +'eed' with a practical demonstration 
thesgr "s bÿ 'testing the three -valve circuit 

whichpliasalreádÿ been described in this series. 
The illustitation on -the next page shows the receiver 

in,pictorial form, but with two meters added. These 
may be a single instrument in which by means of 
switches or plugs and sockets the instrument may be 
made to measure voltage or current. As explained 
already, voltages may be measured without interrupt- 
ing the circuit whilst for current readings the circuit 
must be broken and the meter interposed. 

First, then, the meter shown at the foot of the diagram 
is the voltmeter. The polarity of the leads must 

.be observed, and the negative lead is clipped on to 
any point on the earth (I.T. -) side of the receiver. 
The positive lead may then be placed on the points 
indicated by a X, making quite sure that the setting 
of the instrument is suitable for the voltage being 
measured. To obtain the highest accuracy the meter 
should be set to the highest voltage range. The 
readings will indicate the voltages actually applied 
to the valves and thus prove whether the anode 
circuit is complete or short -circuited, and also the 
state of the bias circuit where one is fitted. This form 
of testing may be employed with any receiver. 

"A" gives the L.T. voltage which should be 
checked with the valves switched on. 

Next the current may be tested and the meter for 
this is shown at the top of the diagram. Here the 
two leads have to be interposed as already stated 
and to check each stage the circuit must be broken 
where the broken X is shown and, again, the polarity 
of the instrument must be observed The negative 
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lead should be connected to the valve side of the 
opened connection. It will be noted that the H.T. 
lead has been provided with a broken X and if 

J- this lead is opened and the meter is inserted it will 
indicate the total H.T. current taken by the receiver 
and when the set is switched off it will indicate 
whether or not there is any leakage. There should 
be no reading in the " Off " position. Similarly, by 
adding together the current shown at each stage this 
should agree with the total in the negative lead - 
any higher reading indicating a leakage or some 
additional point which has not been taken into 
account. 

t 

a 

Testing Without Instruments 
Certain simple tests can be carried out without the 

use of instruments. In the case of a simple battery 
receiver, it may be tested without any instruments 
in the following manner. Assume that the L.T., 
H.T. and G.B. batteries are in order. Disconnect 
the wire which is joined to the detector -valve anode 
or plate terminal of the valveholder. Connect 
up one lead of a pair of headphones to the terminal 
and take the other lead straight to H.T. positive. 
Switch on the set and see if signals come through. 
If there are no signals tap the glass bulb of the valve 
lightly with the tip of your finger. If no noise is 
heard the valve is broken. To ascertain this simply 
remove the valve and plug one of the other valves 
from the set in its place. Supposing that no matter 
which valve you plug in you can still hear nothing. 
Remove the wires which are connected to' the F 
terminals of the valveholder and obtain two new pieces 
of wire and attach them to the " F " terminals 

and straight on to the accumulator. If the valve 
now works, then the filament wiring in the set or the 
leads from the terminal strip down to the accumulator 
are at fault. 

With all leads of the flexible variety having clamped - 
on spade connectors or similar devices, it often 
happens that the wire gets broken, but the connector 
is held in position by the cotton covering. 

Now that leads have been checked over and found 
correct, there only remain the connections from the 
L.T. terminals on the set to the valveholder and the 
terminals on he valveholder itself. 

Supposing when joining an accumulator direct 
to the valveholder nothing is heard in the 'phones. 
The only lead left which can cause this trouble is 
the H.T. negative lead and if this is joined to the set 
to one side of the fuse only, look at the fuse. If 
this is in order, remove the H.T. negative lead from 
the terminal strip and join it to the L.T. negative 
terminal. 

Now take the case where on connecting the phones 
no signals can be heard, but the valve " pings " on 
tapping it. This shows that filament and anode 
circuits are correct and the trouble must lie in the 
tuning arrangements. Try a different coil, or, if some 
complicated switching arrangement is used in the 
set, wind or obtain a simple 60 -turn coil and connect 
one side of it to aerial and one side to earth. Dis- 
connect the aerial terminal to the tuning coil and 
also the lead from the tuning coil and /or condenser 
to the grid condenser. Join the aerial terminal to 
the grid condenser and again observe whether 
signals come in. If they do, then the tuning coil is 
at fault. (?ó be continued) 

Fig. 31 -The three -valve receiver circuit in pictorial form showing the points to which meters are joined 
for testing. 
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HART -WAVE 
OROTVE 

THE usual type of simple single -valve model - 
control receiver is not suitable for use with a 
transmitter where control is effected by 

modulating the transmitter carrier -wave. With a 
modulation controlled receiver, a number of advan- 
tages are present. The most important of these is 
to be found in the increased degree of control which 
is possible, and two or three relay circuits may 
readily be operated with a single transmitter and 
receiver. This is not so with " carrier only "receivers, 
where a single relay is controlled by switching on and 
off the transmitter carrier -wave. 

A 2 -valve receiver circuit is shown in Fig.. l,'Iand 
this may be operated in a number of ways. The,first 
valve is used in a self- quenching super -regenerative 
stage, the 50,000 ohm control enabling the degree 
of regeneration to be adjusted. High sensitivity 
is possible with a stage of this type, quenching being 
achieved by the development of a negative potential 
on the control grid. As a result, the valve goes 
in and out of oscillation at a frequency above 
audibility, in the manner which will be familiar to 
users of ultra -short wave equipment of this kind. 

When the control of a single relay is wanted, 
the second valve has just sufficient bias applied to 
it to prevent anode current flowing, when no 
audio -tone is being received. When the transmitter 
carrier is, modulated, the audio -tone is applied to 
the control grid of the second valve, which con- 
ducts during the section of each cycle when the grid 
is sufficiently positive. The resultant 
anode current closes the relay. 

" Hard " or vacuum valves may 
be employed in such circuits, and 
have a normally long life, which is 
a great advantage over the use of 
" soft, " or gas -filled, valves, where 
the valve may have a life of only 15 

to 20 hours, yet is essential to secure 
an adequate change of anode current 
at range. Using the circuit in Fig. 
I, with a 1S4 valve as detector and 
IT4 valve in the second position, 
adequate control of the relay was 
found possible. With about 6v. bias 
the IT4 valve anode current was 
.1 mA (insufficient to operate the 

A MODULATION CONTROLLED 27 Mc /s 

RECEIVER 

By F. G. Rayer 

relay), rising to 1.5 mA when the carrier was 
modulated. 

Correct quenching is essential for proper operation, 
as weak regeneration will cause lack of sensitivity, 
while violent oscillation will cause V2 to conduct 
during positive peaks. A quench frequency in the 
neighbourhood of 10,000 cycles per second is suitable, 
and phones may be included in the anode circuit of 
the second valve to check operation. If the quench 
frequency tends to reach V2, causing anode current 
to flow, this can be prevented by shunting a fixed 
condenser across the secondary of the coupling 
transformer. 

This type of circuit can also be used with a tuned 
reed relay. This type of relay usually has three 
reeds or armatures, each of which is tuned mechanic- 
ally to operate at a eertajn frequency. Accordingly, 
any of the reeds can be'ntade.to operate by adjusting 
the audiotone-radiated by the transmitter to a suit- 
able frequency. in this case V2 only needs to operate 
as _an ordipary amplifier, and excessive bias is no 

3 -VaI4 Circuit 
Fig. '2 is a develpement of the circuit in Fig. 1 

-giving increased range, and a suitable, layout is shown 
in Fig. 3. Here, the audio signal is developed across 

View of the Transmitter which was described last month. 
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the L.F. choke, and applied to the 
grid of V3. The control bias voltage 
arising in this way was found to 
be from about 15v. down, according 
to range. 

With relays of other than the 
tuned reed type it is desirable to 
shunt the relay winding, as in Fig. 2. 
with a condenser of about .1 /IF 
upwards, to prevent the armature 
responding to the audio tone, or 
" singing." The selection of a 
specific audio -tone may be achieved 
by using a L.F. choke of suitable 
inductance, so that it is resonant at 
the desired frequency. The circuit 
will then be unresponsive to tones 
of other frequencies which may be 
radiated to control other equipment. 
If the control of two or more relays 
of this type is required, the output 
stage should be duplicated, each 
valve being wired to a choke of 
different resonant frequency. The 

hi T4- 

Fig. l.- Circuit of a two -valve modulation controlled 
receiver. 

various relays may then be controlled 
as desired by adjusting the frequency 
of the radiated audio -tone. 

This 3 -valve circuit can be used 
with a tuned reed relay, when 
ordinary bias is applied to V3. 
When used with the ordinary type 
of relay, sufficient bias is used to 
obtain cut -off of anode current, as 
explained. 

Practical Considerations 
As mentioned, correct operation 

of the super- regenerative detector 
is essential for best results, and it is 
of great advantage to wire phones 
temporarily in circuit when initially 
setting up the receiver. 

Details of the coil used will 
become apparent from Fig. 4, the 
completed coil being mounted directly i 

above the butterfly tuning condenser 
in Fig. 3. Here, " A " on the coil 
is taken to the left -hand section of 
the condenser, and detector anode. 

669 

Fig. 2. -A three -valve circuit. 

The tapping (at the 4th turn) is taken to the con- 
denser and transformer primary while end " B " 
goes to the grid -leak and condenser. 

The IS4 valve type, being intended for output pur- 
poses, oscillates most readily in this type of circuit. 
If a 1T4 is used for detector it may be necessary to 
move the coil tapping nearer to the centre of the 
coil to obtain oscillation, and to wire anode and 
S.G. together to use the valve as a triodc. 

With the transmitter radiating a modulated carrier 
wave, the receiver tuning and regeneration control 
should be carefully adjusted for maximum volume 
in the phones. if the tuning condenser is fully 
closed without resonance being obtained, the coil 
may be slightly compressed. 1f. however, the con- 
denser is fully opened without correct tuning being 
obtained, the coil should be pulled out slightly to 
reduce inductance. 

When it has been -assured that the correct fre- 
quency is tunable, the receiver may be removed to 
a distance of 50 to 100 yds., and regeneration care- 

The size of the receiver may be judged from this illustration. 
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Fig. 3.-Layout adopted in the receiver. 

fully adjusted to obtain maximum volume. With the 
phones wired in parallel with the primary of the 
coupling transformer, so that only 
one valve is in use, the transmitter 
note should be clearly audible at 
100 yds. range. 

When correct operation has been 
obtained, the phones should be 
removed. This may make neces- 
sary some slight retuning and 
adjustment of the regeneration 
control. Final adjustments should 
be made by including a meter 
in the anode circuit of the relay 
valve, and obtaining the greatest 
possible change in anode current 
when the transmitter modulator 
is switched on and off. The 
relay is then adjusted to operate in the usual way. 

Receiver Aerial 
For experimental purposes where transmitter and 

receiver are close together, no aerial need be used 
on the receiver. For small ranges an aerial about 

November, 1953 

9 to 18in. long may be joined to 
the tuning coil. A stiff vertical 
wire is suitable. For maximum range 
a longer aerial should be used, and 
this may best be coupled by a two 
or three turn loop near the tuning 
coil. The free end of this loop is 
taken to the receiver chassis. 

Regeneration 
It is most convenient to adopt 

one or two aerials and retain them, 
since any change to the aerial makes 
necessary retuning and adjustment 
of the regeneration control. Long 
aerials, tightly coupled, will prevent 
super- regeneration. For normal pur- 
pose*, there is little need to use an 
aerial exceeding aft. in length. 
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Fig. 4.- Details of the tuning coil. 

I 

inside 

Another view of the completed receiver. 

!may' 
SOLVE YOUR CHRISTMAS GIFT PROBLEMS 

THIS EASY AND EFFECTIVE WAY 

The choice of Christmas Gifts for friends and relations 
is always a difficult business. Why not solve the prob- 
lem this year in a novel, yet practical way ? 

Look now at your Christmas list and you will see at 
once more than one relative or friend who would be 
delighted to receive PRACTICAL WIRELESS regularly. 
It is simple to arrange for we can send subscriptions to 
any address, at home or abroad, at the annual rate of 
13s. 6d. (Canada 13s.). 

An attractive Greetings Card will be sent in your 
name with the first Gift Copy. 

just write to the Subscription Manager (Dept. G.I), 
PRACTICAL WIRELESS, Tower House, Southampton 
Street, Strand, London, W.C.2, enclosing the names 
and addresses of your friends, with remittance to cover, 
and we will do the rest. Remember, a Christmas Sub- 
scription for PRACTICAL WIRELESS is a Gift which 
will give pleasure and act as a reminder of your good 
wishes the whole year through. 
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e0t"t9: 
QUALITY 

AMPLIFIER 

A High Gain, Low Cost, Four Feedback Loop, 

Main Amplifier. 618 Watts Output With 

Negative Feedback Tone Control Preamplifier 

By C. J. White, Assoc.Brit.I.R.E. 

IN putting forward a new amplifier for the con- 
structor, a designer has to first consider on what 
grounds this can be done and then to work 

out the performance to be expected from the con- 
siderations involved. 

There are many commercial equipments available 
having a performance equal to anything that the 
amateur can produce, but both commercial and 
amateur face the same end result, they arc very expen- 
sive. Now why is this ? Leaving aside all questions 
of labour charges and dealing with the design 'on 
technical grounds alone, generally speaking it can be 
said to revolve around the design of the output trans- 
former and the type of output valves used, together 
with the degree of negative feedback in the main 
loop. Taking the output transformer and feedback 
first, it can be seen that the more feedback that is 
used in order to reduce distortion, the more need for 
an expensive output transformer to keep down phase 
changes at the extreme ends of the audio frequency 
spectrum. If the number of stages in the normal main 
amplifier is reduced so that, say, a figure of 25db 
can be fed back ; 

whereas with another 
stage 25db is sufficient 
to cause instability, 
one is faced with 
another problem, that 
of securing enough 
output from the tone - 
control pre -amplifier, 
without distortion, to 
feed the main ampli- 
fier fully. 

In trying to defeat 
this vicious circle, the 
writer feels there are one or two weapons in our 
armoury which have tended to be ignored, at least in 
commercial designs, and only partly in designs for 
amateur use and that is the complete matching of the 
anode currents of the output valves and the use of a 
directly -coupled pentode, followed by the phase 
splitter. Even when an expensive output transformer 
with high- quality iron and a large cross -section is 
used, all this goes for very little when the time comes 

for a valve to be replaced, at which the anode currents 
can quite easily differ by 20 to 30 mn. There have 
been designs where matching has been recommended 
and provision made, but it is never made easy ; 

what is required is that there should be provision for 
matching, plus an easy method of checking ; if 
this is done then the iron content of the transformer 
can be reduced together with the price. There is 
another way in which the transformer requirements 
can be reduced, if by some means we can decrease 
the need for the numerous interleaving or separations 
of the windings. Now the reason for this separation 
of the windings is that it is necessary to reduce their 
self capacity in order to extend the frequency response 
and additionally when feedback is used to avoid or 
retard the changeover to positive feedback which 
occurs when the feedback is over a number of stages. 
In a nutshell i' we can reduce the number of stages, 
then for the same feedback we can reduce the trans- 
former requirements, for the feedback will easily 
take care of the slight droop in the frequency charac- 

teristic which would 
result if the trans- 
former were used 
without feedback. 

So far then the 
problem is to design 
a very high -gain 
minimum stage 
amplifier with a high 
degree of negative 
feedback. Now, it is 
well known that the 
maximum possible 
voltage gain of a 

pentode is never reached in practice because of 
the inability to provide an anode load in which 
this gain can be developed, but there is a way 
in which gains of up to 1,000 times can be 
achieved, and using this method we can obtain 
our desired result. Before going on to describe this 
high -gain system it would be best to consider what 
sort of an output stage we are going to require, for 
whatever it is the early stages have to provide the 

TEST FIGURES 
Input 0.4 R.M.S. v. at 1,000 c/s per 6 watts output 

across 15 ohms. 
HUM level 90db down (50 c/s and 100 c/s in proportion I 

of approximately 3 -2). 
Distortion measured on a crave analyser : at 1,000 c /s- 

no detectable harmonic content ; at 50 c/s less 
than .05 per cent. For 6 W. at 1,000 c/s distortion 
.27 per cent. (R.M.S. value of harmonic. components). 
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grid volts to drive it and it is no use having a high - 
gain input stage if it will not provide this voltage 
without distortion. Push-pulVis a sine qua non 
for only in push -pull can saturation of the output 
transformer be avoided, but the question of how 
many watts is a very vexed question, 

Fg. 1. -It can be seen that R2 forms part of a 
potentiometer R1 Cl which reduces the potential 
available at the grid of V2. Additionally at low 
frequencies the rising reactance of Cl and at high 
frequencies the stray capacitor C increases the loss. 

Wattage Output 
On technical grounds alone there is a very good 

case to be made out for a 15 -watts output, but there is 
more to consider than technical grounds. If such an 
amplifier is to be used with a modern loudspeaker 
system so that on dance bands and symphony con- 
certs loud passages cause the amplifier to reach its 
maximum, or even if the general level is much lower 
than this and the bass tone control is used to compen- 
sate for the ear's loudness contour, the general result 
is that it can be heard some 20 yards away, which is 
much to be deplored. Looking at the problem in this 
light it is suggested that an 
output of 6/8 watts would 
be ample with the corres- 
ponding advantage that the 
H.T. requirements would 
be very much reduced. 

There are many valves available which will easily 
cover this output, but as this amplifier is to be an 
attempt to give a high -quality output at low cost, there % 
is one which is very reasonably priced, very reliable 
and easily available, which will fit the case much 
better than the others, and that is the 12 -volt equiva- 
lent of the 807, i.e., the 1625. To get our requisite 
6/8 watts this valve will require a grid swing of 
approximately 33. volts, with an anode volts of 400. 
This in turn requires an H.T. line volts of approxi- 
mately 450, which is just what we require for the first 
stage. Additionally, the current requirements of this 
valve are quite reasonable, for at the maximum usable 
output of 11 watts, using the bias arrangement 
adopted, the total current was 100 mA., which 
is very reasonable indeed. Assuming a maximum 
grid swing of 40 volts, i.e., a grid -to -grid volts of 
approximately 80, we can now go back to consider 
the first stage in more detail. 

First Stage 
In the normal amplifier, with a pentode followed by 

another amplifying valve, any attempt to get high 
gain, say above 200 times, by increasing the anode 
load is doomed to failure because of the load presented 
by the grid cathode impedance of the following stage. 
(Fig. 1). This, then, is the crux of the matter, how to 
increase the grid /cathode impedance of the following 
stage. Now, in the amplifier under discussion this 
following stage will have to be the phase splitter, for 
one of the requirements :is to keep the number of 
stages to the very minimum, and here in the phase 
splitter is the solution to the problem. One straight- 
forward reliable phase splitter is known as the con- 
certina (Fig. 2), where the anode load is split in two, 
with one half in the anode circuit and the other 
placed in the cathode circuit. Now, because of the 
feedback across the cathode load the grid /cathode 
impedance is approximately 10 times the value of the 
grid leak. Putting a value of 500 K.12 for this, we 
get a figure of 5 megohms, which is comparatively 
negligible compared with, say, 100 KQ, a not unusual 
figure, particularly if grid current is permitted. It is 
possible to rearrange this circuit, combining with it 

the first stage whereby 
HTo the grid /cathode imped- 

ance of V2 is actually 
the anode load of VI. 
(Fig. 3). In this way 

Fig. 4. -The coupling con - 
Fig. 2. -The " concertina" Fig. 3.-A rearrangement of the Fig. 2. circuit to denser has been eliminated 

phase splitter circuit. combine the first stage. here. 
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truly colossal gains can be obtained, particularly 
with modern valves, and a figure of 1,500 could be 
considered as average. For the purposes of this 
amplifier, however, this circuit has the disadvantage 
of containing two coupling condensers. W e 

would be quite content with a gain of 
approximately 500, particularly if the coupling con- 
densers can be avoided, and this it is possible to do 
with the circuit of Fig. 4. Here the only limit to the 
gain of the stage is the value of the anode resistor 
now that the loading of the following stage has been 
removed, with the added requirement that it must 
supply the 36 to 36 volts or so (that is Eg. 3. -Eg. 4), 
when combined with and multiplied by 0.9 (the gain 
of the phase splitter), required by the output 
valves. 

One of the limitations of this type of circuitry was 
that as the anode load resistor was increased so the 
Miller effect and grid /cathode capacity of the follow- 
ing stage caused a serious droop in the high- frequency 
response, but in this case not only will this not be so 
but to ensure complete stability with long loud- 
speaker lines and the use of networks the capacity 
will be added to without the frequency response 
deteriorating. 

R4 

CO 

R3 

WIRELESS 673 

Final Circcit 
Assuming the foregoing to be possible, it can now 

be seen that our Economy Quali y Amplifier should 
consist of one very high -gain pentode, directly coupled 
to the phase splitter, which, in turn, is fed to two 1625 
valves in pL.sh -pull, using an output transformer that, 
though des gned with a view. to economy, is able to 
allow a feedback of more than 20db over the whole 
of the amplifier from the cathode of V1 to the loud- 
speaker with complete stability. Using an EF54 
for VI, a 615 for V.2, and the 16?5/807 valves for the 
output stases, a prototype was made up for the 
preparatory work. 

In this work the major aim was that it should be 
capable of being reproduced by constructors without 
any test equipment whatever. This is indeed a diffi- 
cult feat, for in any attempt to get high quality it 
follows tha: close tolerance components must be 
used. In tte early work this was so but it has been 
found that except for two places they can be discarded 
with beneficial results, and even in these two places 
close tolerarce is not called for -only matching -and 
good dealen. will generally be able to do this if other 
things are pi. rchased. At the end of this first work the 
amplifier was checked by an independent, non-corn- 

77 

A.C. 
Mans 

200 
210 

220 
230 

240 
250 

KL 
Note: !---fvVW M, 
V3 and V4 are shown as 
1625 type valves with 
0X7 bases. When 807 
type valves are used 
bases are UX5. 

1'20 
, WWWVM, , 

-, 

Short circuit for 3.5 11 LS. 
R 22 

MNW AIV 
_11'C// 

Fig. 5.- Theoretical circuit 

Use wincMgs in series 
(as shown; for /625 type 
valves; Parallel both 
windings for 807 type, 

of the economy amplifier described in this artige. 
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merciai physics laboratory, and using a reliable wave 
analyser the total distortion second, third and what- 
ever there was of all the other harmonics, plus hum 
and noise, came out at 0.27 per cent. for six watts 

across 15 ohms. This was; indeed, an excellent result, 
and all this was for an input of 1.1 volts RMS and a 
total hum and noise of 90db below 6 watts. 

(To be continued) 

LIST OF COMPONENTS 
TRANSFORMERS AND CHOKES 

TI -Mains Transformer. 
Primary 0- 200 /230 /250 Wholly 
Secondary 1 -425-0 -425 at 150 shrouded 

mA. chassis 
Secondary 2 -5 v. at 3 amps mounting 
Secondary 3-6.3 v. at 3 amps with fly leads. 
Secondary 4-6.3 v. at 1 amp Radio Supply 
Secondary 5-6.3 v. at 1 amp Co., Leeds. 

T2- Output Transformer. 
Primary to match 1625 

' 

Chassis mounting 
valves in push -pull. Bal- with fly leads. 
anced secondaries for Radio Supply Co., 
3.5!? and 1511 L.S. Leeds. 

C.H.1 -Main Choke. 
200 mA. 10 Henry Chassis mounting. 

} Radio Supply Co., Leeds. 
C.H.2- Secondary Choke. 

Chassis mounting with fly 
30 mA. 5/10 Henry 7 leads. 

Radio Supply Co., Leeds. 

VALVES 
V t-V R 136-EF54. 
V2-6J5 (metallised). 
V 3-1625¡807. 
V4-1625;807. 
V5-5U4G. 

RESISTANCES 
RI -1.0 M!? 1 -1 watt Erie Type 8. 
R2 -150!? 4 -1 watt Erie Type 8. 
R3 -470 K s? 1 -1 watt Erie Type 8. 
R4-10 K!? ' -1 watt Erie Type 8. 
R5 -10 K !? ; rc-1 watt Erie Type 9. 
R6--150 K !? 1 -2 watt Erie Type 2. 
R7 -5 K!? 1 -I watt Erie Type 8. 
R8 -220 K!? 1 -2 watt Erie -Type 2. 
R9 -15 K !? 2 -3 watt Erie Type I. 11 Matched or 
R10-15 K !? 2 -3 watt Erie Type I. 5 %. See text. 
R11 -220 K!? 1 -1 watt Erie Type 8. 
R12 -220 K!? 1 -1 watt Erie Type 8. 
R13 -5 K!? 1 -1 watt Erie Type 9. . 

R14-5 K!? 1 -'! watt Erie Type 9. 
R15 -1001? 1 -1 watt Erie Type ß.- 
R16 -15!? 2 -5 watt W.W. Eric 

Silertex Type SKC2400 -Y or Hitched or Welwyn or equivalent L-2%. See R18-15 !? 2 -5 watt W.W. Erie text. Silertex Type SKC2400 -Y or 
Welwyn or equivalent 

R17 -lÒ0!? 1 -1 watt Erie Type 8. 
R19-400 5 -10 watt W.W. Erie Silertex Type 

SKC2400 -Y or Welwyn or equivalent. 
R20 -1.2 K.9 1 -1 watt Erie Type 8. 
R21 -1.0 K!? 1 -1 watt Erie Type 8. 
R22 -5009 1 watt Erie Type 8. 
VR1 -50 K. 1-2 watt Erie potentiometer. Linear 

preferred but not essential. 
VR2 -25!? 1 -2 watt W.W. or equiva- 

lent (Humdinger type) 
VR3 -100!? 1 -2 watt W.W. Hum- Radio 

dinger Spares 
VR4 -1009 1 -2 watt W.W., Hum- 

dinger 

CAPACITORS 
C1 -30 pF. T.C.C. Type SMWN or 40 SMP 

or equivalent =! -5 %. 
C2 -32 pF 450 v. wkg. electrolytic tubular insulated. 
C3-8 pF 450 v. wkg. electrolytic tubular insulated. 

C4-0.25 pF 500 -600 v. wkg. T.C.C. Type 645 
or equivalent paper tubular. 

C5- 0.25nF 500 -600 v. wkg. T.C.C. Type 645 
or equivalent paper tubular. 

C6 -50pF 50 v. wkg. electrolytic tubular insulated. 
C7 -32 ,F 500 v. wkg. 600 v. surge electrolytic 

tubular can with insulating washer. 
C8 -32 pF 500 v. wkg. 600 v. surge electrolytic 

tubular can with insulating washer and large 
solder tag T.C.C. CE15P. 

C9-8 pF 500 v. wkg. paper can type. 
C10 -0.1 pF miniature T.C.C. Type 343. 
C11- 2500pF T.C.C. Type 701 or equivalent. 

IRONMONGERY 
1 chassis, 16in. x 8in. x 21in. Radio Supply Co., 

Leeds. 
1 Pyc plug and socket (input), with large earth 

tag to fit or equivalent Belling Lee. 
1 5 -pin plug and socket (pre -amp power). 
1 paxolin cartridge fuse holder. 
1 250 mA cartridge fuse, Bulgin. 
1 earth terminal with chassis insulator. Belling 

Lee or equivalent. 
1 paxolin tag strip, 5 tag (mains). , 

1 paxolin tag strip, 5 tag, or Greco terminal 
block (H.T.). 

1 4- terminal connector. Greco or equivalent 
( L.S.). 

2 2- circuit jack sockets. Radio Supply Co., 
Leeds. - 

1 jack plug. Radio Supply Co., Leeds. 
2 octal valveholders. 
1 B9G valveholders with locking device. 
2 UX7 valveholders for 1625 (UX5 for 807). 
2 1625 anode connectors. 
16 s.w.g. tinned copper wire, insulated sleeving, 

3 -core mains flex, 2BA, 4BA and 6BA round- 
head bolts and nuts, connecting wire, Multicore 
solder. 

VOLTAGE. AND CURRENT 
MEASUREMENTS 

Taken with 20,000!? per volt meter and with 
230 v. A.C. to 220/230 primary tap.. 

H.T. across C9 - 455 v. 
H.T. across CS = 450 v. 
V3 and V4 anode to H.T.- = 445 v. 
V3 and V4 cathode to H.T. - =38 v. 
Balance volts across R16 and 

R18 at jacks 1 and 2 
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A COMPLETELY ASSEMBLED 

"ALL- WAVE " SUPERHET 

CHASSIS 

MODERNISE YOUR OLD RADIOGRAM FOR 

£25 
INCLUDING l0' P.M. Si- FAKER. 
Plus 10.'- Carriag, and Iasura.n:e. 

M O I) E I. B.3. -A 
5 -valve 3- waveband 
Superhet Receiver, for 
operation on A.C. 
mains 100 -120 volts and 
200 -250 volts, employ- 
ing the very latest 
miniature valves. It 
is designed to the most 
modern specification. 
great attention having 

been given to the quality of reproduc- 
tion which gives excellent clarity of speech and nuieic on both Gram and Radio. making it the ideal replacement Chassis for that " old Radiogram," etc. Brief specifications : -Model B.3-Valve line up. 6B56, 6BA6, 

6AT6. 6BW6, 6X4. Waveband Coverage. Short 16 -50. Medium 
187 -550. Long 900 -2,000 metres. Controls (1) Volume with on!off ; 

(2) Tuning (flywheel type) ; (3) Wave change and Gram ; (4) Tone (3 position switch operative on Gram and Radio). 
Negative Feedback is employed over the entire audio stages. Chassis size, llin. x 71in. x 8l in. high. Dial size, 91in. x 41in. Price, complete and READY FOR USE, excluding speaker, 
£121121 -. (Carr. and Pkg. 7.6 extra.) 
MODEL 8.3. P.P. -This model is the B.3. Receiver but incor- porates two 6BW6 VALVES in PUSH PULL, resulting in really excellent quality reproduction up to approximately 6 watts Price £15115'-. (Plus 7.6 carr. and ins.). 

Brand New in makers 
cartons, complete with 
mounting Instructions. 

These units will auto 
change on all three speeds. 
7in.. 101n., and 12ín. 

They play MIXED 
7ín., loin. and 12m. 
records. 

Theyhavesaparat."e 
sapphires fo- L.P. 
and 78 r.p.m., 
which are moved 
into position by 
a simple switch. 

Minimum 
base -board size:,e 
required 131 in. s 

121ín. with 
height aboie 
Olin. and height 
below basebosrl Min. 
A bulk purchase enables 
us to offer these BRAND NEW UNITS 
at this exceptional price. 
Please include 7,6 packing, and insurance. 

A GENUINE 
SPECIAL OFFER ! 
A 3 -speed Auto Change Unit 

by a very famous mnir. 

£11.14.6 
(Normal Price is £18,10- ) 

A 4 -VALVE QUALITY " PUSH -PULL " 6 -8 watt 
AMPLIFIER for A.C. mains. 

Incorporating Negative Feedback, Filter Input Circuit 
and employing 6V6s in Push -Pull. A simple arrangement 

is provided to enable either a magnetic- cryste.l or 
lightweight pick -up to be used. and is suitable for 
use with Standard or long- playing records. A tone 
control is incorporated, and the 10 -watt output 
transformer is designed to match 2 to 15 ohm 
speakers. The overall size of the assembled chassis 
is 10in. x Bin. x 71in. high. and full practical diagrams 

are supplied. Price. including drilled chassis and 
valves. or complete kit. 26'17/6. Price of assembled chassis, 

supplied e, ady for use. £8/1216. Full descriptive leaflets are 
available :-arately for 11 -. 

"Personal Set" Battery Eliminator 
A complete kit of parts to build a Midget 
" All-dry " Battery Eliminator, giving 
approx. 69 volts and 1.4 volts. This Elim- 
inator is for use on A.C. mains and is suit- : able for any 4 -valve Superhet receiver re- 
quiring H.T and L.T. voltage as above or 
approx. to 69 volts. The kit is quite easily and 
quickly assembled and is housed in a light 
aluminium case, size 411n. x lain. x 3tin. 
Price of complete kit with easy -to- follow 
assembly instructons, 42/6. In addition 
we can offer a similar COMPLETE KIT 
to provide approx. 90 volts and 1.4 volts. 
Size of assembled Lnit 71n. a 2ín, x lain. 
Price 47i6- 

A COMPLETE 4 VALVE T.R.F. CHASSIS 
including a 5 P.M. SPEAKER and VALVES for only 

s, This receiver is of the very 
latest design cov- 
ering both Long 
and Medium 
Wavebands, and 
includes the mod- 
ern BVA minia- 
ture valves. The 
line up being 
12BA6 - 12AT6 - 
12A6 - 35W4. It incorporates Permeability 
Tuned Coils thus 
ensuring excel- 

lent selectivity and s ^usi Lefty. 
The overall size 01 the complete chassi., 
including Speaker is 101 in. x 41 in. x 61ín. 
An attractive Bakelite Ivory finished 
Cabinet, size lliin. x 5./in. x 6; in. is available for 
2/6 carriage and insurance). 

COMPLETE KIT FOR 12 -watt 
HIGH FIDELITY "Push -Pull " 

AMPLIFIER 
Designed for A.C. 
mains 200 to 250 
volts, employs 6 
valves plus rectifier, 
with negative feed- 
back. and comprises 
a main amplifier 
chassis and a re- 
mote controlled Pre- 
amplifier and Tone 
Control Unit. incor- 
porating four con- 
trols -bass, treble. 
main volume or mix- 
ing control, and a 
radio, gram, micro- phone selector 
switch. This control 
unit measures only 
7 x 4 x 2in. The mea- sured frequent y range of the amplifier with this unit shows an ex- cellent respon/e from 14,000 cycles down to 20 cycles, the bass and treble controls allowing independent control of gain at both ends of the frequency range from zero to a gain of 50. It can be seen, therefore, that ample correction is provided to suit any type of pick -up with any type of recording. input voltage for maxi- mum output is 70 mV. 6.3 volts at 2 amps. and 30 mA. H.T. is provided for Lining unit. etc. Price of complete kit, Amplifier and Control Unit, including drilled chassis and valves, £14. Complete spec .fication and layout, 2/ -. We can also supply com- pletely assembled and ready for use at £I2 Please add 7/8 carr. and insurance 

THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON AND SIMILAR DESIGNS AT A FRACTION OF THE COST 

18 6 (plus 

A DUAL CHANNEL PRE -AMPLIFIER and TONE 
CONTROL UNIT 

This comprehensive PRE -AMPLIFIER and TONE CONTROL 
UNIT provides full control of Bass and Treble in conjunction 
with a main Volume'Mixer Control. Can be used with any 
Amplifier and any Plck -up, the range of frequency control pro- 
vided by the unit affording nipple compensation for all types of Pick -up and all natures of recordings. i.e., English, American 
and Long -Playing, without recourse to Pick -up correction. The extreme flexibility of the Bass and Treble Controls is such that the level of Bass and. Treble can he set to suit any conditions 
irrespective of the volume output of the Amplifier. 
The Unit measures only Mn, x 4in. a lin., including self -contained 
Power Supply, and can be accommodated either on or away from 
the main Amplifier, i.e., in the front panel of a Cabinet or any other position. Price, including drilled chassis, valves (GSN7 
and 6J5), 23)16/9. Complete assembly data is available separ- ately for 1/3. Completely assembled and ready for use. £5'5 - -. 

Famous Manufacturer's p SPECIAL OFFER SHADED IP O L E 
l O 

/C; A í2ín P.Af.SPKAKER 
GRAM MOTORS (l by a(vey fam 

Voice 
cman- (Plus 1/- carriage and insurance). uf'acturer for only Y V Clockwise rotatic ns and incorpol.( lus2'- carries sand insurance) ates a Mains Adjustment Panel. p g 

Could also be used as Recording :TlHESE ARE BRAND NEW Take Up or Rewind Motor. IN MAKERS CARTONS 

STERN RADIO LTD. 109 & , FT 
TELEPHONE : CENtral 

LEET 
58S12/3/4 

. E.C.4 
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i . i HIGH FIDELITY CRYSTAL MICROPHONES 

The 

ES 

The `Coronation' No matter how good your 
equipment, you can only 
get out of it what your mike 

puts into it. You need a sensitive wide range mike with a flat response, of sturdy design 
and of course- trouble free. With this in mind and with an eye on your pocket, Ronette 
have designed the CORONATION Microphone. We proudly present this extremely 
low priced crystal microphone incorporating a Ronette vacuum sealed crystal cartridge 
with a frequency response between 30- 13,000 c /s. 

'Output at 1.000 e s 1.3 MV /p 
Bar in 5 Meg 0. 

'Highly polished black plastic 
housing with long connecting 
cable. 

*Annealed corrosion resistive 
aluminium diaphragm. 

As used in many teasing tape 
recorders. 

only 52/- 
(Fully warranted) 

THE 
MINIWEIGHT CRYSTAL PICK -UP 
by R O N E T T E is an extremely lightweight and 

high fidelity production at a very low price 
The Miniweight Standard Attractively styled in lightweight ivory 
Pick -up with 2 interchange -. plastic, this pick -up incorporates a Finger - 
able heads for 78 and L.P. tip" quick release cartridge locking screw. 

69/6 It is one of the lightest weight pick -ups 
yet made giving realiStic reprodudlion, crisp 

The Miniweight 14,000 c/s end free of ft ter. This . extremely high 
Response Pick -up with 2 frequency respise is unobtainable with 
heads for 78 or L.P. 76,3 any other low priced pick -up. 

MAIL ORDER SUPPLY CO., The Radio Centre, 
33, Tottenham Court Road, London, W.I. MUSeum 6667 

LEARN THE 

PRACTICAL WAY 
Instruction and Equipment 

Here at last is the only reel way of making home study really 
successful. Specially prepared equipment, which remains your 
property, is supplied thus combining theory and practice 
in the correct educational sequence. Whether your need be for 
career, hobby or general interest, here is the most efficient 
method for acquiring knowledge. 

POST THIS COUPON TODAY --1 
Please send me your FREE book on Practical Courses. 

To: E.M.I. INSTITUTES, Dept. 32X 
43 Grove Park Road, Chiswick, W.4. 
NAME 
ADDRESS 

We will not worry you with rersonal visits. 

Practical courses 
in many other, 

subjects including: 
Draughtsmanship. 

Carpentry. Chemi str y. 

Photography. 
Commercial Art. 

EMI INSTITUTES 
the only Postal College 

which is part of a world -wide 
Industrial Organisation. 

IC10 

www.americanradiohistory.com

www.americanradiohistory.com


A 

November, 1953 PRACTICAL WIRELESS 

AFULL technical description of the organ 
would take considerable space and therefore 
only a brief outline of the arrangement will 

be given with more detailed information as each part 
is described. The entire scheme is outlined in block 
form in Fig. 1, from which it will be seen that the 
heart of the instrument is the note generator and 
frequency divider section. This is detailed separately 
in Fig. 2 from which it will be seen that three double 
triodes are used (Mullard- ECC83's), the first as the 
oscillator and buffer, which incidentally converts the 
output from the oscillator to a saw -tooth waveform, 
which is the form taken by the output from each of 
the succeeding dividers. These three double -triodes 
produce five outputs, each one an octave 
lower than the frequency fed into it, and thus 
one chain of three such valves is required 
for each note of a single octave. For this 
essential section of the instrument, therefore, 
36 valves are needed and these are disposed 
in groups of nine on four separate chassis, as 

Buffer arid 
Oscillator saw tooth 

generator 

ECC83 

1st 
Freq 

divider 

2nd 
Freq. 
divider 

IECC83 

fj f4 f 

677 

>füLó-COMPASS 

ORGAN 

This Month the Main Principles of the 

Organ are Discussed, and Constructional 

Details are Given of the Mechanical 

Work Entailed on the Keyboard 

By W. J. Delaney (G2FMY) 

(Continue .1 from page 600 October issue) 

will be seer later. The oscillator which generates the 
fundamental note (in the top octave of the keyboard) 
is of the phase -shift type (phase lag), and is shown in 
Fig. 3, which also includes the buffer. It will be seen 
that the standard circuit arrangement is used with 
a variable resistor between the phase -shift com- 
ponents (RI, R2, R3, CI, C2, C3, C4) and earth. 
This resistor, which has a value of 5,000 ohms, 
permits the frequency generated by the oscillator 
to be varied over a fairly wide range, and the con- 
denser C5 ;s added to prevent interaction between 
adjacent oscillators. The second half of this first 
valve converts the output, which is held very constant 
by its stabilised H.T. supply, into a saw -tooth by the 
charging and discharging of condenser C9, and the 
output is tasen from the anode through a blocking 
condenser (C8) in the usual way. The output is also 
passed to the next triode which is arranged as shown 
in Fig. 4, which again produces a saw -tooth output 
at half the frequency. This arrangement is extremely 

Key Switching 

Note Generator 
and Dividers 

i 

3rd 
Freq. 

divider 

4th 
Freq 

divider 

ECC83 

Stabilised 
IH.T. 

H.T 

Power Pack 

--4' 
/6' 

Amplifier 

Tone 
I Fi h.ler 

t I 

Fig. 1 (above). -Block diagram showing the 
essential arrangements of the design, and Fig. 2 
((eft) the manner in which the three double -diode 
triodes are ^tnploved for generating each note for 
five octaves. Twelve of these assemblies are used on 

four chassis. 
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simple and easy to adjust by variation of RI, and 
each subsequent divider is exactly the same. The 
arrangement was at one time used in the American 
Minshall -Estey organ, but has been replaced by a 

Stabil sed HT* - HTt, 

R7 
Co C7 

P8 

'WIRELESS November; 1953 

there are various sources of supply for this, either 
the purchase of an old American organ or a visit to an 
organ builder who will be certain to have an old 
keyboard on hand. It may be of any type provided 

1f/ Output 

wC8 

?ECC83 

PS 

C/ 3 

CST 

P9 

ro 
diwder 

'U 

e 

Fig. 3.- Theoretical circuit of the note generator and 
the buffer and saw -tooth converter. One of these is 

used for each of the 12 notes of the octave. 

more effective circuit which, however, I have not 
found so simple for the amateur to set up. The 
scheme shown is very simple, has proved very stable 
and creates no difficulty in getting it working, and 
acknowledgment should here be made to the 
Minshall -Estey Organ company for permission 
to use the circuit and for assistance given in 
the design of this instrument. 

Keyboard Distribution 
It will now be seen how an output for 

every note of the keyboard may be obtained 
and all that is needed is some method of 
switching. In this design three notes are fed 
to each key (except the upper and lower 
octaves), the fundamental and the octave 
above and the octave below. This is shown in 
Fig. 5, from which it will be seen that the 
outputs are also taken to separate octave 
busbars, thence to main busbars and finally 
to the main amplifier. Decoupling and click - 
filtering components are included as shown. 
The resistors shown broken are the remaining 
components in the various octaves, each 
complete octave -being decoupled. 

The majority of the construction is more 
or less standard radio practice, and the main 
difficulty will be found' on the mechanical side. 
Each key must be arranged to open three 
contacts at the same time so that the funda- 
mental and the two accompanying octaves 
are fed out. These, in turn, may be stopped 
or passed as desired by the switches marked 
" Range Switches." Therefore, a three -way 
switch must be attached to each key, and the 
outputs from the note generator and dividers 
must be taken to a three -way distribution 
strip, and this should be the first part of the 
work, as it is not possible to test the instrument 
or carry out any lining up until it is working 
properly. A keyboard must be obtained and 

CI 

HT t Z Output 

C3 

C2 

Fig. 4.- Theoretical circuit of he frequency 
divider. Four of these are used for each of the 
12 notes of the octave, the only changes being 
in the values of - condensers Cl and C4. 
Additional capacitors are used, as will be 

shown later, for coupling. 

there are 60 notes. (The top C is not used and may 
be ignored or cut out.) Across the top of the key- 

C3 

.Key 

Octave 
busbars 

Main 
Amp /;fier 

Main Tone 
Filter 

/6 

bus tars 

1\.M/V 1 "v1 V 

VVVV 

String - 
Tone Filter 

Range 
Switches 

Fig. 5. -The method of dis- 

Fun Organ tribution for each note of the 
entire keyboard. It will be 
seen that three notes at 

octave intervals are joined to each key 
which carries a three- contact switch. 
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board frame should be attached a board of either 
stout three -ply or stout hardboard, upon which 
may be mounted the distribution board and later 
the pre -amp. tone -filter and vibrato chassis. 

For the distribution board obtain some *in. 
paxolin sheet and cut strips !fin. wide -either one 
or two strips to the total length of the keyboard. 
The strip should be drilled as shown in Fig. 6, and 
small mounting brackets made to stand them upright 
on the keyboard cover board just mentioned. Another 
strip or strips should now be made exactly the same 
size and long enough to stretch from one end of the 
keyboard to the other, and it should be drilled with 
a row of *in. holes as shown in Fig. 7. Each group 
of three holes should be the width of the keys, and 
therefore it is probably best to lay the strip across 
the keys and mark the positions in pencil before 
drilling. Some phosphor- bronze strip is next needed 
for the contacts and contact strips, and if any difficulty 
is experienced in obtaining this, Atomic draught - 
excluder strip may be used, obtainable from most 
ironmongers and builders' merchants. This is sold 
in rolls of 20ft. (and multiples of 20) and is lin. 
width. It is easily cut with ordinary scissors and may 
be made as springy as desired by bending, as shown 
in the upper part of Fig. 7. Cut one strip as shown 
for each of the keys, and two dozen of them should 
be given two " fingers " by making a central cut, and 
the remainder split into three. Drill as shown, and 

i 
4- 4- 4- 4- y4 

:1 :. 0 0 It .I V 

*44 444.414 4-4°4 *44 

Y16 dia 
ho/es 

'43dia. 
ho,es 

ro note 
generator 

Junction pois 
to keys 

Radr 
vieoV p 

ro co /lector 
bus bars 

6.- Details of construction of the main keyboard 
distribution hoard, seen at the rear of the keyboard 
in the illustration- below. Dubilier type BTS resistors 

are wined as shown in the lower sketch. 

bend to make them have an upward tendency when 
screwed down. 156 short pieces zit. by ¡in. should 
next be cut oì', and the tips bent round with a small 

This illustration shows the keyboard with distribution board, main ke_ tabs and the small pre -amp, vibrato 
and tone -control valve chassis. Twelve screened five -way cables convey the outputs from the tone 

generators to the distribution board. 
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pair of thin -nosed pliers, the turn -over being pushed 
through the holes in the strip and clamped with flat 
pliers. The strips should be just wide enough to have 
to be forced through the holes, when the edges will 
just cut into the sides of the hole and they will not 
have a tendency to turn. This strip of contacts should 
now be attached to a llin. by lin. length of batten, 
the ends of which should be cut if necessary so that 
it may be screwed to the keyboard frame with the 

for an even touch and response some time should be 
devoted to obtaining a nice even action. Lengths 
of 22 or 24 S.W.G. double- cotton covered wire must 
now be soldered to each of the contacts and made 
long enough to pass from the contacts out to the 
edges of the frame and round to, the corresponding 
position at the back where; the distribution board 
will be mounted. If you can obtain a length of Post 
Office multi -core cable this will serve admirably as 

In this illustration of the keyboard 
during construction, the upper circle 
indicates the position of the distri- 
bution board as shown in Fig. 6, 
whilst the lower circle indicates the 
position of the arrangement shown 

in Fig. 8. 

`` M.... ...... 

1.6.4 Contact str,os 
s /it 

View of contact 

Fig. 7.-Details of construction of the key contact 
strips and the contacts. 

contacts just reaching about lin. above the keys. 
The contacts should be approximately 2M. back from 
the ends of the ivory or celluloid covering of the 
keys, or the rear edge of the black notes (Fig. 8). 

Contacts 
Next attach the contact strips to the keys by means 

of two round -head No. 8 lin. brass screws, bending 
the cut ends upward so that they are approximately 
¡in. above the keys. A length of wood strip may be 
rested on the frame to indicate roughly where the 
contacts will come, and the ends of the strips should 
be fairly well aligned to provide an even action. The 
two -contacts strips should be mounted on the end 
12 notes at each end of the keyboard, the remainder 
on the rest of the keys. A length of fine copper braid 
should now be soldered to the, top note and looped 
for about 1lin. and attached to the next note proceed- 
ing down the keyboard from note to note as shown 
in Fig. 8. At the extreme left, leave 2 or 3in. for 
subsequent earthing. 

Attach the support strip to the keyboard frame and 
run along the keys to make certain that the edges of 
the contact strips touch the small contacts, and that 
they open when the key is depressed. Check with a 
battery and meter or bulb. This action is critical and 

Leads to 
distribution 

board 

Support 

Contact 
strips 

Contacts 

Earthing lead `rV A Solder 

Keys 

Fig. 8.- Details of the assembly of the key contact 
mechanism. 

it is colour- coded, but it is not essential. Before 
soldering to the contact strips slip a lin. length of 
insulated sleeving over the end, and after soldering 
push this back over the soldered joint which will 
enable the entire assembly afterwards to be made 
rigid by pouring wax across the strip into the angle 
formed by the rising lead as shown in Fig. 8. The 
wires should be laced for neatness. 

(To be continued), 

As useful as a Tool Kit - 
8th (Fully Revised) Edition of the 

PRACTICAL MOTORIST'S ENCYCLOPÆDIA 
By F. J. CAMM 

With full section on Car Radio 

400 pages, 493 Illustrations 
l7;6 or I8 /- by post from : 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, W.C.2 
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our igifreienyti 

My Radio Show Ramble 
mY annual pilgrimage to the Radio Show this 

year was undertaken with rather more than 
my usual zest and relish. It was a cele- 

bratory visit, for our twenty -first birthday number 
was widely acclaimed by all of the exhibitors, who 
wanted to waylay me and inveigle me into those 
back recesses of their stands where various bottles are 
provided for the delectation of honoured guests. Had 
t partaken of but a tithe of these generous invitations 
I fear that I should have seen little of the Show. It 
was nice, however, to receive so many congratu- 
lations, sincere and well meant. These came not only 
from members of the trade but from callers at our 
stand. Nostalgia at that stand was the keynote this 
year. Interest in set -building is as great as ever, 
although there were general comments on the absence 
of component manufacturers and our advertisers. I 
hope next year something will be done to bring them 
in. 

The Show itself was very much better than last 
year and although the deplorable strike caused many 
of the stands to open unlit, the public nobly re- 
sponded and attendance figures this year were up 
on last year. The stands were most attractive, but 
I cannot refrain from the comment that it is high 
time that the exhibition authorities co- operated with 
the R.I.C. and made the inside of Earls Court more 
attractive. At present it looks like a half finished 
factory which has been. hastily thrown together. 
The recent Brussels Exhibition was tastefully 
decorated and furnished inside and provided a fit 
setting for the attractive stands. At Earls Court the 
attractiveness of the stands is not supported by 
internal decorations. The impression was that of 
some choice period furniture set in the middle of a 
cow shed. Exhibition authorities should realise that 
they have a duty to the industries which stage shows. 
They should not just take the money from exhibitors 
and plough none of it back. 

Although there was some improvement in accom- 
modation it was inadequate. 1 noticed women 

10 
loyally traipsing behind their menfolk, weary footed 
and unable to be seated when, after waiting in a 
queue, they obtained a cup of tea. The lack- lustre 
look of most of the women showed that they are not 
really interested in the technical aspects of radio. 
One, however, did brighten up at the mention of the 
word " interlace." She thought it was some new 
fabric. 

There were no startling developments in radio, and 
the accent was very naturally on television. Altogether 
the Show was a great success and, although I was 
able this year to visit it more often than last, I parted 
from it reluctantly when it closed its doors on 
September 12th. 

Parlour Games on Radio 

I AM sick and sated with this plethora of parlour 
games which have been plugged year in and year 

out on radio and television. " What's My Line ? ," 
" Down You Go," " Twenty Questions," are ex- 
amples of the childish nonsense with which we are 
being fed on both sides of the BBC service. One 
comedian in one of these programmes is even making 
a living out of rudeness which he thinks is wit. One 
of these days, I suppose, they will discover the old 
games of Postman's Knock and Musical Chairs: 
These stupid programmes always remind me of that 
frightful bore to be found at any home party who 
wants to organise party games. Surely there should . 

be some more originality in the BBC with their vast 
personnel, large numbers of whom are not kept fully 
employed? 

Tape Recorders 

THE Radio Show revealed a great advance in 
interest in tape recorders and one was shown in 

kit form for the constructor. This was demonstrated 
to me and I must say that I was most impressed with 
its quality and especially with thusical recordings. 
I think it can Oe taken that wire for this purpose is 
on its way out, not only because of the poor quality 
of reproduction on music, for which it is_quite un- 
suitable, but because of the ever -present risk of wire 
breakage. The wire is usually .003in, thick and 
frequent stopping and re- starting soon causes fatigue 
in the metal, which is constantly being bent round 
the spool. One point 1 have noted about wire 
recording is that it is not permanent. I made some 
records on wire and found that a few weeks later they 
were too faint to be audible. 

Tape, on the other hand, is robust. It may be used 
for speech and music and it is cheaper. Sales of tape 
recorders are on the increase. They are not only 
useful for entertainment purposes (one can record 
one's favourite records, equivalent to over an hour's 
playing time, and play back without the bother of 
changing needles) but also for business purposes. 
One can dictate to it when a typist is not present. 
This method of recording must eventually oust the 
gramophone disc. At some time in the future our 
radio gramophone, tape recorder and television will 
be housed in one cabinet. Shall we ever dial GRAM 
on the automatic telephone and have played over to 
us for recording on our own tape one of our favourite 
tunes or concertos ? 

Tape recording has, indeed, become a hobby 
ancillary to radio and many thousands of them are 
being built. 

Thanks ! 

I EXPRESS my thanks to those many readers who 
have written me personal letters of congratu- 

lation. They are too numerous for me to reply to 
individually, but they have all been read and their 
sentiments treasured. 
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PRACTICAL WIRELESS 

FITTED WITH A TURNS COUNTER, THIS 

INSTRUMENT WILL WIND LAYER OR 

WAVE -FORM COILS 

VARIOUS 

types of coil winder have been 
described in these pages from time to time, but 
a power- operated unit appears to be the most 

popular. As back numbers describing a versatile 
motor -operated winder are now out of print, we are, 
by popular request, reprinting below the essential 
constructional features. 

The main features of the machine are : 

(I) A variable speed control. 
(2) An automatic reversing clutch for the wire 

guide. 
(3) A turns counter. 
(4) A wire tensioning device. 
(5) An attachment for wave winding. 
(6) Facilities for winding back on to a wire spool. 

Operation 
For layer winding the winder works as follows :- 
The motive power from the main driving shaft is 

conveyed to the bobbin shaft by belt drives, so that 
the bobbin or former to be wound is rotated at the 
desired speed. At the same time the driving shaft is 
turning the main clutch pulley, which in turn drives 
the forward pulley or the reverse pulley according to 
the position of the clutch, the action of which will be 
described later. These pulleys rotate the 4 B.A. 
screwed rod in a forward or backward direction, 
moving the wire 4guide, and thus the wire, to the 
right or left. When the wire approaches the end of 
the bobbin being wound, the clutch reverses and 
the wire is wound back in the opposite direction. 
This action is repeated indefinitely, and so even 
layer -wound turns may be_built up. 

For wave- winding, the clutch mechanism is 
rendered inoperative by loosening the screw which 
secures the main clutch pulley to its shaft. It is then 
a simple matter to fix the wave -winding attachment 
in place, the action of which is self -explanatory from 
the illustrations. A large pulley is fitted to the bobbin 
shaft in order that a uniform wave -wound pattern 
may be produced. 

Clutch Action 
The action of the clutch mechanism is as follows:- 

After switching on the motor, assume that the wire 
guide is travelling from left to right. The cranked rod 
on the wire guide is approaching the reversing stop, 
finally makes contact with it and gradually pushes 
the clutch operating rod to the right. This in turn 

November, 1953 
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slowly pulls the first toggle until, at dead centre, 
the toggle clicks over and, by means of the fork 
at its end, pulls the second toggle over instan- 
taneously to its opposite position. This action 
slides the moving clutch plate to the left and so 

pushes the reverse clutch pulley against its plate. This 
engages the catch pin and turns the reverse plate and the 
screwed rod in the opposite direction. At the precise 
moment when the reverse pulley is engaging, the 
forward pulley disengages itself from its forward drive 
plate due to the spring interposed between the two. The 
wire guide then traverses from right to left until the 
cranked rod engages the left hand reversing stop and 
again operates the clutch, and so on. 

The reversing stops are adjustable and may be set 
to any desired length of winding. For construction 
see Fig. 1 and Fig. 3. 

One may imagine that a single toggle would be 
sufficient to operate tFe clutch mechanism, but what 
is needed is an instaneous changeover. Due to the 
gradual movement of the first toggle (before it gets 
to dead centre) one would find that the engaged 
pulley would disengage itself but the other pulley 
would not engage until the toggle is finally pulled 
over. Consequently both pulleys would be running 
free on the spindle for a while and the wire guide 
would remain stationary whilst the bobbin would 
be piling up turns in one place. 

This unwanted time -lag is overcome by means of 
the fork at the end of the first toggle engaging the lower 
arm of the second toggle at the moment when it 
(the first toggle) clicks over. 

(Continued on page 685) 

4 detailed view of the clutch mechanism. 

4 

_ 
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Great Britain's Valve Mail -Order House 

SERVICE SHEETS 
The one you require en 
closed if available in 
dozen assorted of 'OI 
our beFt choice. 

TAPE DESK' 
HARK Ill. Incorporating) 
high impedance mu -metal 
twin -track heads. Two - 

'speed capstan. for tape 
speeds of 71 and 3i Inches 
per second. Three heavy - 
duty motors allowing for 
fast forward and rewind 
facilities without tape 
handling. All controls 

- operated by electrically 
a and mechanically inter- s locked push buttons. Price 

£23,2: -. FREE carriage. 
TAPE/RASTER 

RECORDING COMPONENTS 
Suitable for use with either 
Hartley or Culpítts Circuits. 
JUNIOR MODEL 
Play Record. Imp.. 3.000 ohm 
at 1 It c ... ... £1 19 6 

Erase... ... .. £1 19 6 
SENIOR MODEL 
Play Record. Imp.. 5,500 ohm 

at1lcc ... ...£2 5 0 
Erase .. .. ... £2 5 0 

Coil oil in can 10 6 
Oscillator Unit incl. Coil and 

6V6GT valve .. £2 5 0 
TAPE RECORDER MOTORS 
Collard clock or anti -clock 

386. 
B.S.R. Type F.P.10 £1 18 0 
Type S.R.1 ... ... £l 12 0 

4-MAX. 

( 
with. Keys 

The easiest and quickest 
way or cutting holes in 
sheet metal. 

The cutter consl'ts of 
three parts : A die, a 
punch and an Allen screw. 
The operation Is quite 
simple. Prices: 
'in. 12'4: lin. 12 4 : lin. 
13 4 lin 11ín and 11ín., 

ín. REC'ORDIN6l TAPE 
- each : l tin.. 19° . SCOTCH BOY " : 2.:. on in.. 1/9 : 2E In.. 36 9 lin. x 600ft., 5fn. spool. 21/- lin. square, 24'3. Post 1 -. tin. x 1.200ft. 7ín. spool, 35 - 

TYANA ¡LH60 6(H /C)600ft. £1 1 0 
Soldering Irons H65Ì12 (L /C) 1200ft. , 85 - Lightweight Post 1- G.E.C. Tape 1.200 high or VALVES 

18 - each 141n. and 1' 

BULLS 
246.HIG;15T F.AP(ESDEN Nwio 

RADIO 

SOUNDMASTER TAPE RECORDER- 
W.B. COMPONENTS 
W:ß.201 Amplifier chassis incl. 

v'holdere ... ... ... ... ... £115 
W.B.202 Power Unit cht.ssis with 

v /holders ... ... ... £111 
W.B.203 Brackets. Pillars. ;Screens ... 11 
W.B.204 Mains transformet ... ... £3 
W.B.205 Smoothing choke ... ... 19 
W.B.206 Output transformer ... ... 12 
W .B.207 Bias rejector coil ... 6 
HF.610 Loudspeaker plus 13 - P.T.)... £1 17 
Cabinet ... ... ... ... ... £6 0 

COLLAR O 
3 recorder motors (1 enticlock) 

(1 clock) (1 anticiock special) ... £5 15 

RADIO RESISTOR ('O. 
Resistor Pack and Potet.tiometers 

(List value £2/12:6) ... ... ... £2 7 

Condenser Pack (List value £4'13'6) ... 24 3 
U'EARI'l'E 
I pair " Red Seal " heads (Low Imp.) £4 4 
1 Headlift transformer type 977 ... £1 10 
1 Oscillator coil type 579 ... 7 
1 Treble boost inductor ti- 647 . £1 5 

List Value... ... ... ... £7 6 
Complete price as kit ... ... ... £7 0 
BULGIN 
Switches, Fuse holders, Knobs, signal 

lamps, Jacks, sockets, et.... ... £3 10 
B RITISH N.S.F. 
1 -SM20 amplifier switch ... ... £1 1 
1 -SM21 Tane desk switch ... ... 7 
1 -SM22 Tape desk switch ... ... 7 

£1 15 
BRENELL ENGINEERING 
Tape Desk Kit (unassembled) ... ... £13 13 
LUSTROPHONE 
Microphone model C51; Z High Imp.... £5 15 

Valves - 
BAIRGAINS 

0 IB -i 43 
6 2A(i ...56 

5 
6,267 ...511 

o12A ...3 - 
02s ...210 
6' 3!! _.4 3 

° ó11S ..5 - 
KTZ41 5 - 

o M3pcn 5 - 
VP13c 6- 
PX?5...15:- 

6 954 ..36 
11Iost 1Ntt. 

2/3 "Demobbed Valves 
0, Mano:I" 
o Gh hug eouicalenlc of 

6 British and American 
O Srrc tee and Cross Refer - 
61 ence'of Commercial Types 
o s. ills an Appendix of 

B.V.A. Equivalents and 
Comprehensive P r i c e 
List. We have still some 

° Valses left at Very old 
Budget Rates (331 %) 

0, which are actually sold at 
0' the old price. 
6 
6' Plfen Meter, 29/6. 

Morse Buzzer Outfits, 
01 Air Ministry. 

Ex- C,ovt. Mites. 12!8. 
6 Amp/ion Test Meters. £5. 

Germanium Crystal Diode 
w. Circuit, 3/-. 
PHILIPS Neon Testers. 
100 -500 v.. only 5 / -.- 
Condenser l'ester and 
Rectifier Units, 39/b. 

BRITISH, 

AMERICAN 

BATTERY. 

A.C. 
end 

UNIVERSAL 

TYPES. 

ali 

1619 low coercicíty £110 02 -EF90 22'' SOUNDMASTER 
Tapé Recording Amplifiers 1 -ECC40 2g'3 ' CONSTRUCTORS 

for all popular tape units' 1 -EM34 (Magic Eye) 18'5 ,. ENVELOPE each 
Adeola Irons 25/6. £18 16 0 1 -EL41 16'5 6./8 

November VALVE LIST Cancels All Previous Lists, 
Post 9d. SUBJECT TO STOCK. WE MAY SEND EQUIVALENTS. Post 9d. 

OZ4 
íA5 
1Bí 
íG1 
103 
I LNI 
ILAS 
1P3 
JRí 
I R,i 
íS4 
íS5 
1Tí 
íT3 
1V 
ICI 
SAG 
2X2 
3V4 
571/4 

5Y3 
5Z3 
501 
5Z4 
6A7 
6A8 
6AC5 
6AC7 
6AG5 
6AQ5 
GAMS 
6131 

667 
683 
6BR7 
6BW3 
6C4 

9/- fiCG 

9/3 BC9G 
10!- 603 
8/6 6F6 
6/6 6GGG 
8!8 6G3 
9/6 6H3 
9'8 oJ5 
9/6 6.16 

11/6 6J7G GT 
11/6 6KG 
11/6 6K7G'GT 
11/- SKa 
9/3 6L5G 

10/6 61,6 
9/6 6L7 
9/6 6N7 
8/- 6P5 

11/- 607 
12'- 6117 

106 613 AT 

11/- 6SG7 
12.'8 6SH7 
11/- 66K7 
14'6 6SL7 
14'6 6SN7 

9'- 65S7 
BI- 6T7 
9/6 6TH3 

11/- 60.3 
12'6 girr 

8/- 
11'- 

10'8 
11/- 
11/- 
8/6 

9!- 
12- 
9/- 

9'6 
98 
7'6 
7'6 

14'8 
8'6 

10/6 
8/9 

13- 
7'6 

12'- 
IC- 
14 - 

9- 
12- 
10- 
9'6 
96 
8'- 
9'8 

11'6 
12'6 

g'- 
9'6 
9'6 

9.6 
9/6 

6VGG 11- 
6ZY5 10' 
6W5 11'- 
OD14'R150 

14/8 
6X4 10'- 

6X5 10 - 
7A3 10/8 
7A7 9/8 
7H7 9/6 
7B7 9/6 
7C3 12!6 
706 11/6 
7S7 12'8 
7V7 í0./- 
7Y4 10'- 
12A6M 10 - 

12K8 11'6 
1204 10'6 
í2H6 6'6 
12.13 8/- 
í2Y4 9'6 
12SA7GT 10/6 
12SG7 9- 
I2SH7 8/6 
12SJ7 9/6 
12SK7 
12SL7 
12SR7 
í4F8 
15 
13 

19 
25AC) 
25LG 
257.5 
25Z4 
2807 
32 
33 

35 
351,5 
35Z4 

10- 
9'6 

8'9 
10- 
12- 
11;- 
9/6 
6-6 

10- 
10'- 
10- 
86 
8'6 
9/6 
9/6 

106 
11)- 

3525 
37 
41 
42 
45 
46 
50L6GT 
58 
72 
73 
75 

77 
7ï 

11'- 
9-- 

10'6 
10'6 
106 
10'8 
11/- 
10- 
10'6 
10'8 
17- 
9!6 
96 

1I7Z6 11'6 
117L7GT 17 - 

117N7GT 17 -- 
803 
807 Br. 
807 Am. 
813 
86'0 
86GA 
846Z1 
9004 
951 
955 
956 
1299A 
1623 
1626 
7193 

42 - 

126 
14 6 

112 - 

148 
128 
9'6 
76 
5B 
66 
66 
8,- 
96 
98 
6-8 

Ile types not 
lis led -. ask 
for quotation 
or order 

C.U.D. 

CBLI 14'6 
CBL31 14 8 
CLI 12'6 
DL2 9'6 
EBC33 9`8 
ECC3I 12"6 
ECL83 15`6 
EFTS 7 6 
EC31 12 - 
ECH42 12 6 
EL3 13- 
ELI) 

TH30C 
TH62 
UCH42 

J41 

D43 
D63 
D77 
DH73 
DH77 
OL83 
9L74 

14'6 
10- 
13'- 

108 

8.'6 
8'- 
8'6 

10'6 
12 

11 0 

1463 
HD24 
KL35 
KT2 
KT32 
KT33C 
KT72 
KT74 
KTW61 
KTW62 
KTW63 
KTW73 
KTWi4 

7,6 
1o'. 
10'6 
12/6 
1L0'ß 
106 
10 -- 
10- 
8'6 
8'6 
8'6 

10'3 
1.03 

KTZ41 
LI3 
HL4 
NIS 
U71 
071 
W76 
W77 
X73 
Z77 

1116 
12/6 
10/- 
10la 
10 /- 
10/- 
10/3 
10/- 
11/3 
14/6 

41MPT 8/6 
SU2150A 126 

4D1 
ßA1 
802 
PD7 
1001 
1103 
1502 

96 
11/6 
116 
8/8 
76 

128 
14'6 

ACGPEN 8'6 
ACP1 8'6 

.1CSP3 
HL13 
ßL23 
111,13300 
141.1301) 
í1L1320 
HL41 
HL41DD 
I'en25 
l'en134J 
Pen383 

11'6 
106 

7/9 
96 

11'6 
10.6 

9'6 
116 
10- 
12- 
12- 

Pen1360 
Pen46 
Pen2530 
P41 
SP2 
SP41 
TH233 
TP1340 
7' P22 
V P23 
VP41 

12- 
11'- la 
8- 

1D 6 
13- 
12- 
1043 
96 

1D6 

VP133 
SP42 
UU7 
U21 
U22 

10 /6 
12 /6 
10/6 
12/- 
11/6 

CI 10/6 
XP (1.5) 6/- 
XH (1.5) 6/- 
ACDD 10/6 

VP2 9'6 
SG213 (21CSC: 

78 
210L.F 5 B 

210HF 5 8 
230XP 6 - 

PM22A 6 3 
LP2 5'6 
QP22B 11 - 
TDD2A 

(HD24) 10'6 

I'D220 12 - 
VMP4G 10'6 
DOT4 

(MHD1) 14'- 
i1U12 

(VU33) 1116 
PP4G 

(KTZ41) 9'8 
U12 BVA216 

11 6 

114 
(HL4)1o6 

1SPen (7-pin) 
9'6 

Kindly mark envelope PWI.. 

MX40 (MH4335) 
1:3 6 

PWI!500 13'6 
TDDl3 L - 

FC13 10.6 
TH2321 14 6 
VP13C (9D 

8'- 
8D2 8- 
AC2PEN 
(APP4B) 136 

"Television 
Receiver 

Construction" 
fully 

illustrated. 
Reprint from 

WIRELESS 
WORLD 

48 
B-page 2/9 Book 
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VALVES by return : 
OZI 
1A5gt 
ILD5 
ILN5 
1R5 
1S4 
ISS 

6-6'6BE3 
°/6'6BA5 
8'6 
6'6 
8.8 
8/8 
8.86G6 

6C5g 
6CD6 
6CH6 
6F6 

8 616X4 
8 

6'- 
11 617D8 

9 -'7Q7 
8 6 
7 69D2 

6X5et 
7C7 

8D2 

1T4 8;8 6116 3 6 10F9 
1625 4 6 0.13 6 6 12AT7 
2C26 5'- 6J6 10 - 12BA6 
2C34 4$ 637 9'- 12BE6 
2V3g 3 6 616 7!6 12C8 
13 2,3 6K7gt 86 12.15 

3.94 8$61C7g 6$ 12K7 
4131 3- 61{8m 10 6 12SA7 

5U4g 
12'6'61C8g 10'6 12SC7 

9'- 6L6g 10 6 12SG7 
5Y3 10- 6Q7 10,6 12SH7 
57.4 10'- 6SA7 9'8 12SJ7 
6AB7 6!6 6SH 7 6 - 12SK7 
6AC7 10- 6SL7 11 6 12SQ7 
6AT6 8'6 6SN7 10 6 12Y4 
6AL5 8 8 6SQ7 7 6 15132 
6137 9'- 6SS7 7 $ 25L6 
6B8 7/- 6V6; 9- 35LS 
6BWS 8'6 6175 8'8 3944 

Crystal Monitors 
to check Tx and Ex 
Frequencies. p r o - 
vision for 'phones. 
battery operated. 
Easily adapted for 
Mains by using 3 
6J5's. In attractive 
cabinet (ideal for 
housing test instru- ments) 71in. x 
5lin. x 5in. For use 
with Amateur band 
Crystal_,rless valves. 
7/6 each. Mains Con- 
version and Operat- 
ing Data, 641. 

8B 50L6gt 
7 6 75 
7$ 76 
8- 77 

7 6 2155G 3- Bf6Z1 
3.- 807 

7 6 1153 
10 6 1026 
881632 
8B A915 
9- DI 
5 - EII13 

182.!86 EA50 

10' - HL2 3/6 
12'6 KT24 5/6 

7/6 KT44 9/6 
76 KT63 8/6 
5 - KT66 10/6 
7 '8 KTZ4I 7/6 

12 6 
10.6 6 N76 

46 PENI? 8/- 
5'- PEN220A 
26 
3,- 

3 for 5- 
EB91 9'8 
ECC32 

106 5- 
6 - EF36 
8 - EF39 
9 6 EF53 
7 '6 EF51 
4- EF91 
8 6 EL32 

10/- EL35 
5'- ELM. 

5'6 

10:6 
7'6 

QP21 
RK3I 
S13) 
SP41 
SP61 
VR115 
V39A 

VU111 
V U120A 

5/- 
38 

3.6 

136 
6 

VU133 3 6 
U21 6 6 

8/6 W77 810, 
Please include small amount for postage. 

The Ham s Shop with the helping hand -Tom Gamble 
(G3DBL) 

NORMAN H. FIELD (Dept. B9), 68, Hurst Street, B'ham. 5, 

ELECTRICAL ENGINES 
RE RIGERATION 

RADIO 
ENGINEERING 

ELECTRIC POWER & LIGHTING 

JIG & TOOL DESIGN 
DRAUGHTSMANSHIP 

MOTOR ENGINEERING 

MECHANICAL ENGINEERING 
If you need help on any Engineering subject, ICS will give you 
intensive, practical home training. Act now ! Prepare to step 
up to a better job, with more money -in the electrical, radio 
or television fields, in engineering, in a trade, business or pro- 
fession. ICS courses cover practically every kind of career. 
All you have to do is to write for details. There is no obligation. 

I.C.S. also coaches candidates -until successful -for 
most Tech., Prof., Comm., Civil Service Exams. and Gen. 
Cert. of Education., etc. 
FILL IN THE COUPON and post today, stating which sub- 
ject or career interests you. Fees include all books required. 

Reduced Terms to H. M. Forcev. 
Dept. 170E, I.C.S., 71, Kingsway, W.C.2. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Dept. 170E, International Buildings, Kingsway, 

London, W.C.2. 

Please send Booklet cn 

Name Age 
(Block letters please) - 

Address 
ICS ', 

November, 1953 

COMPACT 
The NEW 1355 
version data for 
Channels, Sound, 
ion, T.B,'s Power, 

one 1355 Chassis 
NEW EDITION, 
only 2/8!. (post 

TV. vow 
Con- ] rr v^wnp It 

1' n 
., 

all five r 
Vis- 9. y!!f 

on -- j-` =.e 

Vi now', /' ' 
J 

tree). 

original cases. (corr. 7/6) 35/- I355's in 

METERS 
0 /5001íA, icaled 
0/150, in small 
sloping front 
black crackle 
cases. 

/ 

TRANSFORMERS 
multi- purpose com- 
ponents which may be 
used as H.D. output, 
intervalve or mains, 
giving approx. 24 v. at 
.2 A (4 tappings) 
and 300 v. 30 mA. 

5.- each, (fully 
shrouded). 230v.24v. 
2A. 7,6. 

NEW 
VALVES 

5U4G 7 6 ' 
L63 ... 5'6 

H63 ... 5,6 s. 

6E5 ... 9 ' 

6517 ,., 6/6 

CHASSIS, 
with 5Z4,VU120 
(E.H.T. rect.) 
Transformer, 
choke, relay, 
etc. 9.6 

WILLARD 
ACCUMULATORS 
in non -spil transparent plastic 
cases, with built -in hydro- 
meters. 2 V, 20 AH in 
sealed maker's cartons 
(measure 51- x 3f x 22). 15/. 

CARBON 
M 
MIKES, with 

switch (boxed). 
3/6 

DAMAGED U.S.A. 
METERS, 5 for 6/-. 

DINGHY Tx CHASSIS 
(partly stripped), 5' -. 

RADIO EXCHANGE CO. 
14A ST. MARY'S STREET, BEDFORD 

Phone 5568 

G2AK T 
iBcrJicci 

:s's G2AK 
MULTI -METER BASIC UNIT.-400 Microamp. F.S.D., 
scaled 8 ranges A.C. /D.C. volts, HI and LO ohms, complete 
with rectifier made by Triplett, U.S.A. Only 32/6, post free. 
SHADED POLE MOTORS for cape recorders or gram. 
units. With voltage tapping plate 200 250 volts, 3 -hole fixing. 
Our price 12/6 ea. or 21/- pair. Post and pkg. on either, 1/6. 
SPECIAL TRANSFORMER OFFER. Pri. 115, 210, 240v. 
Secs. 260/260 v. 100 mA., 6.3 v. 3 A. and 6.3 v. I A. for 6X5 
rectifier. Universal mounting. Limited quantity. 17/6 ea., 
post free. 
Special Offer. T V. lin. Coaxial Cable, I Id. yd. or 9/6 per 
doz. yds., or 9d. per yd. in 100 -yd. coils. P. & P., 1/6. 
Special Valve Offer. Kit of 4 midget valves 1.4 v., I each 
155, IRS, IT4 and 154, 30/- or 8/6 ea. separately. 807's 12/6 
ea. or 2 for 22/6. Most of the 14 v. range available at 8/6 ea. 
L.T. Transformers. 230 v. Primaries. 12 v. 1.5 A., 12/6 ; 

6.3 v. tapped at 4 v. 1.5 A., 8/- ; 6.3 v. 2 5 A., 12/6 ; 6.3 Y. 
6 A. and 5 v. 4 A., 25/ -. 
Twin Feeder, 300 ohm ISO watt rating, 6d. yd. Minimum 
gaantity, post free, 20 yards ; otherwise, P. & P. 1/6. 
Morse Practice Sets, with double action buzzer, output for 
phones, excellent key, require only 41 v. battery. As new, 
7/6 ea. P. & P. If -. 
Germanium Diodes, B.T.H., 2/- ; G.E.C., 2/6 ea. 
Potentiometers. Carbon, 50 K., 100 K., and 1 Meg. spindle 
Type, I/6 ea. ; 26 K. and 1 Meg., Pre -set Type, I/- ea. ; 

Wire Wound 20 K. Spindle type, 2/- ; 20 K. and 50 K. Pre -set, 
1/6 ea. 
V.H.F.. FANS. Air space Co -axial Cable, 150 ohm, good. to 
600 Mc /s ; normal price, 3/I I per foot. Our Price, 20 yard 
coil, LI. Very limited quantity available. 
Postage free on all orders over LI except where specifically 
stated. PLEASE PRINT YOUR NAME AND ADDRESS. 

C. H. YOUNG, G2AK 
All callers : Mail Orders : 

110 Dale End, 102, Holloway Head, 
Birmingham (CEN. 1635) Birmingham 1 (MID 3254) 
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Construction 
Although at first sight the machine appears to be 

somewhat complicated, construction is not really 
difficult and in actual fact all the materials were 
collected from odds and ends that happened to be 
available. Naturally, a little care and patience are 
required in the construction of the various parts but 
this is amply repaid in the finished product. A plan 
view of the machine is shown in Fig. I. For con- 
venience, and in order to keep it out of harm's way 
and free from dust, the motor and its associated 
components are mounted below the brass plate upon 
which the winder is built. The plate is hinged at its 
back edge to a wooden box measuring 3in. deep. 
This was actually part of an old portable gramophone 
case that was available. The base plate measures 
12in. by 11 in. and is of any suitable metal about 
3/64in. thick. 

It is essential that the plate provides ample rigidity. 
The side plates are of similar metal 1116m, thick. Their 
size and shape is shown in Fig. 2. These form the 
main supports for all the rods and shafts except the 
bobbin shaft. This is held by separate supports, 
which may be designed according to material at 
hand. Those shown in the photographs happened to 
be available. The bearing centres are approximately 
2in from the base plate. 

At this point it may be mentioned that although, 

PRACTICAL WIRELESS 685 

in most cases, sizes of the various parts are given, it 
should be realised that quite a large amount of 
freedom is permissible in this direction. It is ad- 
visable, however, to adhere to the specification of the 
main pulley bank, the bobbin shaft pulley and the 
toggles, as the dimensions of these items have proved 
suitable. 

The three shafts may be rod of any suitable metal 
such as German silver, steel, brass, etc., and those 
shown are approximately 3/16in. in diameter. Bear- 
ings for these, except the reel shaft, are made from 
tubing to fit the rod, and tin. lengths soldered into 
the side plates and bobbin shaft supports is sufficient. 
A simple method of ensuring that the bearings are 
true is first to drill the side plates and supports and 
mount them firmly on the base plate. Slip the 
bearings (I)nger than required) on the shafts and fit 
them all in their relative positions. The bearings may 
now be soldered, after which the shafts are removed 
and the bearings trimmed to the desired length. By 
this means it is impossible for them to be out of 
alignment. The same applies to the clutch- actuating 
rod which is square (so that it cannot rotate around 
its own axis) and has square tubing to fit, as bearings. 
This rod must have a relatively easy action and 
should, of course, be lined up with the end of the 
first toggle. The rod is connected to it by a stout wire 
link, one eid of which is bent accurately around the 

64a 
co 

Bobbin holders 

Turns (cyclometer) 

Bobbin snail 

Ar/ley diameter: 
rp" ia" 

Reverse Forward 

1 e 

Rubber mounh "q 

Purley diameters 
r S," ñs 2%" 

Guide rods 
Wire 4 B. A. threaded 

guide rod 
many drive shaft 

Cranked rod 
engages 

reversing stops 

Main clutch pulley 

Fork engages 
second toggle 

trot shown) 

F.'rsr toggle 

'.lain shaft 

Rubber morn. mound 

L feces actuating rod 
square! 

rensfon adjuster 

o,ot for belt 
drive from motor 

Reel shaft 

SLOW FAS/ 

Fie. 1. -Plan of the complete machine with a'l parts identifie.!. 
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spacer on the end of the toggle, the other end being 
bent down to a right angle and inserted into a small 
hole in the end of the rod. 

The reel shaft has a type of quick release method 
of fixing. A bearing hole is drilled in the left -hand 
side plate and then a little plate is soldered over the 
outer side of the hole. The right -hand side plate is 
similarly drilled and a small swinging plate is arranged 
to slide over the outside. The shaft, cut to the length 
of the distance between the outer edges of the side 
plates, is thus firmly held in position when the 

6 B.A bolt 

Free sleeve 

6B.A.nut 
soldered to 

square 
tubing " V2 

moving plate covers the hole. A fixing collar each 
side of the reel prevents any sideways movement. 

The construction of the wire guide is shown in Fig. 
4, and is self- zxplanatory. The 4 B.A. threaded rod 
upon which the wire guide travels must be long 
enough to pass through the tubing which forms the 
shaft for the forward and reverse clutch pulleys, etc. 
A nut at each'end of the shaft serves to lock it to the 
threaded rod. A short length of tubing is soldered 
to the other end of the 4 B.A. rod so that it may revolve 
freely in a suitable hole or bearing in the side plate. 

The two guide rods serve to keep the wire guide 
running in a perpendicular plane and may be of 
small diameter. 

Fig. 3.- Details of 
construction of the 

reversing stops. 

Bobbin Holders 
The bobbin holders (see Fig. I), are made by solder- 

ing four triangular pieces of metal equidistantly 

Wire V soldered 

îh,,, extension rod soldered 
to square rod 

Wire V soldered 

Drill and tap 4 B A. to 
receive 4 B.A. rod 

Soldered 
Square rod 

To engage 
reversing stops 

Cranked rod 

\t 

Fig. 4.- Constructional details of the wire guide. 

around the axis of a length of tubing which will fit 
over the bobbin shaft. Fixing to the shaft is provided 
for by drilling a 4 B.A. clearance hole, soldering a nut 
over it, and fitting a 4 B.A. bolt. 

In use the holders are more or less universal 
and a round or square bobbin is easily centred and 
securely held. 

The four -bank pulley on the main shaft and the 

f"'"V 

to 

E 

3'4 

} 
Square rod soldered to plate 

fer fixation to base 

Fig. 2. -Shape and sizes of the sideplates. Two are 
required. 

two -bank pulley on the bobbin shaft are both made 
from sheet Perspex. Diameters are shown in Fig. 1. 
Material 5 /16in. thick was used to form the actual 
pulleys and ein. for the flanges. The procedure is to 
mark out all the discs required and run a pilot hole 
through each centre. Then cut out the discs with the 
aid of a hacksaw or keyhole saw and file the edges 
true. If facilities are available, the discs are fastened 
to the chuck of an electric grinder or polisher and 
trued up with file and sandpaper. In any case great 
accuracy is not essential. The discs which form the 
flanges should have rounded edges. Next drill each 
disc centre to the diameter of the main drive shaft. 
Note.- Unless care is exercised in the drilling of 
Perspex the drill is inclined to wander. For this 
reason the pilot hole is suggested before cutting out. 
Next, line up the discs on a length of rod and fix 
each together with Perspex cement, or if preferred, 
countersunk machine screws -although this will 
entail drilling and tapping. When set, drill the centre 
of the whole pulley bank to a diameter very slightly 
smaller than the diameter of tubing which fits the 
main shaft. Then taper the end of a length of tubing 
and, after heating, push the tube slowly and accurately 
right through. This will " fuse " the bearing nicely in 
position. A little experimenting is advisable when 
heating the tubing, for if too cool it will not slide 
through and if too hot it will burn and enlarge the 
hole in the Perspex. 

Finally, a shaft fixing is provided for by drilling 
and tapping through the radius of the smallest pulley 
and on through the bearing tube. 

The Toggles 
The construction of the toggles is shown in Fig. 5 

and 6, and if made up accordingly will operate 
satisfactorily. It should be realised, however, that the 
holes around which each strip swivels should be 
slightly elongated in order to allow of a free action 
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through dead centre. In addition, all moving joints 
should have a free action. With regard to the second 
toggle it will be seen from Fig. 6, that it is held by 
brackets A and B, fixed to the side plate. The object 
of this toggle is to slide the moving clutch plate to the 
right or left. This is achieved by the one -piece metal 
tongue attached to the top of the toggle arm and has a 
swivel joint. The tongue may be bent up from light 
aluminium and is arranged so that the prongs or 
tongues engage the outer diameter of the moving 
clutch plate but do not obstruct the pulleys. 

The main clutch pulley which is driven by the main 
shaft is lin. diameter, I din. long and has a flange of 

Fork 
soldered 
to collar 

Collar Spring Rivet Collar 

Toggle - 
plate I - 

Fiange Spacers Main base Plate Locknut 

Brass strip l ie x!" Rivet Brass strip 
Engaging 

fork 

Fixings to main base Toggle plate 

Fig. 5. -The first toggle seen in plan and elevation. 

some sin. The size of this pulley, however, is not 
important and something approaching this size will 
suffice. The one shown was a wooden wire spool or 
reel which was available. A bearing made from tubing 
to fit the shaft was pressed through the centre and 
fixing to the shaft provided for as previously explained. 

Fig. 8 (which will be given next month), shows the 
arrangement of forward and reverse pulleys, their 
associated drive plates and the moving clutch plate. 
They are shown spaced for clarity and are mounted 
on a shaft of tubing of a size that is a good fit over 
4 B.A. rod. The drive plates are identical in size 
and shape, but one is mounted in reverse in respect 
to the other. 

They are both fixed to the spindle either by means 
of a driving fit or by soldering. The pulleys measure 
11116in. dia., with small flanges and are ¡in. thick. 
Those shown are small wooden wire spools. Here 
again the actual diameter is relatively unimportant, 
so long as something approaching these sizes are used. 
The pulleys are bushed with tubing to fit the spindle, 
but not carried right through so that a recess of a little 
over sin. is formed (see Fig. 8). Into this recess 
fits the spring (when compressed), so that the pulley, 
when engaged, may lie flush against its drive plate. 

A catch pin to engage the drive plate is fitted to the 
outer edge of both forward and reverse pulleys and 
may be achieved by driving a little brass pin into the 
pulley and removing the head. The edge should be 
slightly rounded so that it disengages freely. These 
pulleys run free on the spindle. 

The moving clutch plate is merely a disc of stoutish 
gauge metal 2 1in. dia. It is free running on the 
spindle and bushed so that it may slide either way in a 
true perpendicular plane. 

Belts 
Rubber bands or belts are fitted between the 

main clutch pulley and forward and reverse pulleys, 
that to the latter being twisted to effect reversal of 
direction. Due to the pull of these belts it was found 
necessary to provide a bearing plate for the two spindle 
ends. This is shown in Fig. 7. It is just a stout, 
right -angle bracket, bolted to the main base plate. 
The wire tensioning device consists of two pieces of 
metal 4in. x 2in., hinged along the 4in. edge. The 

Twisted brass strip 
411"x +" 

twisted halfway 

Spring tongue co slide Over 
moving clutch plate / (see testi 

Bracket B 
Bracket A / on sideplate 

Brass strip t .ex %ss 

Fig. 6.- Details of the second toggle. 

upper plate has a piece of felt stuck to the area that 
engages the flanges of the wire -reel. 

The lower date lies flat on the base plate and is 
secured to it by two 4 B.A. bolts screwing into tapped 
holes. The holes in the wire tensioning plate are 
elongated to he extent of about an inch so that it 
may be moved forward or backward, depending on 
the size of the reel being used. This is the coarse 
adjustment. 'The fine adjustment consists of a small, 
three -sided metal flange of J section made to move 
inside the angle formed by the two plates. 

(To he continued.) 

Spring 

The Entirely New 12th Edition of The Famous S'ondord Work 

THE PRACTICAL WIRELESS ENCYCLOPAEDIA 
By F. .t. CAMM 

C onsiderablç enlargd, amplined and entirely re -si hues und re- illuarated. Complete Television Section, with theoretical 
and constructional data. 

All the facts, figures, and constructional data of Radio and Television-Definition, Terms - Units -Principles, Circuits, etc. 
Over 300,000 copies sold Price 21 /- or 21/11 h. post from: 

GEORGE NEWNES, LTD., Tower House, Scuihampton Street, Strand, W.C.2. 
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Xf,,,_,.,.,_,_,1,1111.,141 ,1.1,1.11,14MIIM 

T AST month we gave full details which will enable 
most amateurs to construct the receiver and obtain 
satisfactory results. There are, however, a few 

points which have apparently presented difficulty to some 
of the more inexperienced constructors. First, the complaint 
has been made that no top -of- chassis wiring diagram was 
included on the blueprint. Actually, there are only two 
leads on the upperside of the chassis- excluding the lead 
to the top cap of V3 which was indicated on the chassis 
underside, and to which a top -cap connector is fitted. The 
two leads in question are to the top caps of VI and V2, and 
that for V2 is already provided in the I.F. transformer. It 
projects from the top of the can and is joined to V2 top cap. 
The other lead is soldered to the top connecting point on 
the ganged condenser and provided with a screened top -cap 
connector subsequently fitted to the top of VI. To assist 
those who wish to check the performance of the receiver we 
give below a table of the voltages found at the essential 
points of the circuit. It must be emphasised, however, that 
it may not be possible in every case to duplicate these 
voltages. It is for this reason that we do not give them in 
all of our constructional articles. First, the actual meter 
will govern the ex,lct reading which is obtained. 

In the case of our measurements, for instance, they were 
taken with a meter having a resistance of 10,000 ohms 

FURTHER CONSTRUCTIONAL 

AND LINING -UP DETAILS 

WITH ALTERNATIVE COIL - 

PACK SUGGESTIONS 

per volt. If a low- priced meter having a 
resistance of only 1,000 ohms per volt is 
used, however, the readings will be lower. 
The reason for this is that the meter acts 
as a shunt across the points measured, 

and if it takes a current approaching 
that taken by the circuit being 

measured, it will ob- 
viously give the total 
reading at that point 
when the meter is in 

This illustration of 
the completed re- 
ceiver shows the 
two lop cap leads. circuit, but not the reading of the 

voltage when the meter is removed. Similarly, 
if the meter has a higher resistance than the 
one we used it- will show a higher reading. 

,,,41,141).,,lowl.m...=,s,,....Nw. ,14.m..,.,,...alvel,,,.t 
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Therefore, these readings must only be taken 
as guides. Obviously, if, in the case of the 
screen grid of V2, a voltage only 80 or so is 
registered, this will indicate a fault, as the 
meter could hardly account for such a large 
difference. 

Loudspeakers 
Whilst at the Radio Show many readers 

came and discussed the receiver with us. A 
point which seems to have given some 
difficulties is in the choice of a loudspeaker. 
We recommended a W.B. and these are 
available in a range of models. The receiver 
itself will deliver a reasonably high standard 
of reproduction, but obviously in such a 
simple design it makes no pretentions to 
being a high -fidelity receiver. Accordingly 
there is no justification for purchasing an 
expensive high -fidelity loudspeaker. The 
specified 8in. model, a standard Stentorian, 
will give quite a good standard of reproduc- 
tion and only costs a little over £1. The 
hi -fi model costs over £3, and this will, of 
course, influence the total cost of the receiver. 
In this same connection arises the question 
of the parts specified. It has been our policy 
as readers know, to specify exactly the parts 
which we used in the prototype, and it is 
these which are listed in the published list 
.of components. In many cases, however, 
some deviation is quite permissible. For 
instance, in this particular model we listed in 
the condensers two .1 ,iF condensers type 
CP46S. This reference or type number 
indicates that the particular condenser was 

a super tropical " Metalpack " in an aluminium case and 
that it was designed for a working voltage of 500 at 70 deg. 
The physical size of this type of condenser is not of great 
importance in the receiver under consideration, and thus the 
principal consideration is the working voltage. It would, 
therefore, be quite in order to use a Type 645 or even a Type 
543, but we would not recommend the use of a condenser 
with a lower voltage rating in the interests of reliability. 
Similarly, in the case of the main smoothing condensers we 
used a 30 -I- 30 type CE37LA electrolytic. This condenser 
has a peak working voltage of 350 and a surge rating of 400 
volts. It would be quite in order to use a 32 + 32 
of similar rating, or even two separate 32's. 

Lining Up 
As mentioned in the issue last month, the main feature 

of the Roding coils is that they are pre -aligned, but the over- 
whelming demand has resulted in these being in short supply, 
and readers who are interested in the general design features 
have asked whether an alternative could not be used in this 
position. It must be emphasised, of course, that the fact 
that the coils are pre -aligned takes away the main drawback 
to many constructors- namely, the necessity for using a 
signal generator. 

However, provided that a signal generator is available, 
and that one is prepared to go to the trouble of lining up, 
a coil pack such as the Osmor Type HO could he substituted. 
This, also; is a three -band unit and is complete with the 
'necessary ' tracking condensers. There are no coloured 
leads on it, however, and these will have to be attached to 
the five tags on the unit. To facilitate this change the 
following table shows the comparison -the first column 
giving the colour code used on the blueprint, and the 
second column giving the tag number on the Osmor coilpack 

RODING OSMOR 
1 

2 
3 

4 

Black 
Brown 
Yellow 
Red 
Blue 
Green 

It will be noted that there are no corresponding numbers 
for the red and green leads on the original pack, and the 
10 kt2 resistance joined to the point marked Green on the 
blueprint should be connected to terminal 5 via a 100 pF 
silver -mica condenser, and the .1 1iF condenser ignored. 
The lead marked Red (the triode anode) should then be 
joined to the junction of the 10 kf2 resistance and the 
100 pF condenser. 

Some constructors may like to go over the receiver 
with a signal generator after construction with the original 
coils 'or with the substitute pack, and the procedure should 
be as follows. First, the generator should be set to 
465 kc /s., and with a suitable termination to the generator 
output leads- dependent upon the particular make -this 

TEST VOLTAGES 
The following voltage readings were obtained on the 

receiver with a test -meter having an internal resistance 
of 10,000 ohms per volt, set to the 500 -volt range. 
V1 -Anode 190 v. G2 -120 v. Triode anode 150 v. 
V2 -Anode 200 v. G2 -120 v. 
V3 -Anode 195 v. 02 -200 v. Cathode 5 v. (25 v. range). 

(Concluded on page 694) 
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TRñNSMITTING 

TOPICS 

NOWHERE is the term " efficiency " more 
abused than in the electronic field. Various 
arrangements are almost invariably described 

as being " very efficient," modern valves are " more 
efficient " than other types and so on. Mostly, of 
course, the term " efficiency " is used in a very loose 
sense, and the expression " a very efficient circuit " 
usually means no more than a " very convenient " 
or a " very economical " arrangement. In fact, 
many radio devices are extremely inefficient. For 
example, a radio receiver may use up some 50 watts 
of power from the mains to produce one or two 
watts of audio -frequency power. This is an efficiency 
of, say, 2 per cent. to 4 per cent. conversion of 
energy. Further, this audio -frequency power is then 
fed to a loudspeaker which has an efficiency of, say, 
5 per cent., so that the overall efficiency of mains 
power supplied to actual sound power output is some 
.01 per cent. to .02 per cent. Efficiency is thus a 
relative term, and one that could be used with more 
discrimination ! 

The amateur transmitter, however, is less likely 
to be confused about " efficiency," as the final P.A. 
stage running under Class C conditions may easily 
have an actual efficiency of between 50 par cent. 
and 80 per cent., with 66 per cent. as a nice convenient 
round figure to represent a good average. The 
" efficiency " in this case refers to the efficiency with 
which the I.C. power applied to the anode is con- 
verted into radio -frequency power. Thus a Class C 

Audio 
tS( )CfCJ 

To bias 

A 

EFFICIENCY MODULATION SYSTEMS 

By O. J. Russell, B.Sc.(Hons.). G3BHJ 

power amplifier of 66 per cent. efficiency when 
drawing 100 watts of anode input, has an R.F. 
output of 66 watts. The situation is not altered if 
for telephony working anode modulation is con- 
sidered, as an anode -modulated power amplifier 
operates under normal Class C conditions. However, 
the beginner is quick to notice that an anode modu- 
lator is required to produce large quantities of audio - 
frequency power, and requires a large and expensive 
modulation transformer to handle high audio 
power. In fact, anode modulation is expensive if 
one is thinking of modulating a 100 watt trans- 
mitter. The beginner may then be drawn to consider 
the " efficiency modulation " systems, which offer 
the attractive feature of enabling a 100 watt P.A, to 
be modulated by a watt or so of audio. A modulator 
for an " efficiency " system can in fact, be constructed 
using ordinary receiving components, and will give 
excellent results. The cost of a modulator for such a 
system is very low, particularly as the components 
are usually to hand in the spares box. Moreover, 
the term " efficiency modulation " has a reassuring 
sound, somehow implying that " efficiency modula- 
tion " is, in fact, a system of " high efficiency." 
The earnest enquirer is, in fact, somewhat disconcerted 
to find that the actual R.F. output available from an 
efficiency modulated P.A. stage is much less than 
can be obtained from the P.A. stage under Class C 
telegraphy conditions. Moreover, the actual R.F. 
output as compared with the D.C. power input is 
less. Thus a P.A. stage drawing 100 watts D.C. 
anode power, under efficiency modulation conditions, 
will give about 33 watts of R.F. carrier power output. 
This, then, seems to imply that " efficiency modula- 
tion " systems are not " efficient." 

(Continued on page 693) 

Bios 

T 
Screer, 

HT 

Fig. t. -(A) Basic grid modulation circuit. (B) Basic suppressor modulation circuit. 
(C) Basic screen modulation circuit. 
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Terms C.W.(I or 
C.O.D. No C.O.D. 
under £1. Postage 
1/1 extra under £1. 
L!9 extra under 63. 

RADIO SUPPLY CO. 
(LEEDS) LTD. 

32, THE CALLS, LEEDS, 2 
SPECIAL OFFERS. Midget Mains 
Transformers (size approx. 21 x 3 x 21in.) 
Screened Primary 220/240 v 50 c/s. Output 
250-0-250 v 60 mA, 6.3 v 2.5 a. Only 11'9. 
Small Filament Transformers, 220 240 v 
input, 6.3 v 1.5 a output. 5,9. Mains Trans. 
Drop through type, 220/240 v input. 250 -0- 
250v70 mA. 6.3v3a,12/11 
BATTERY SET CONVERTER KIT. 
All parts for converting any type of 
Battery receiver to All Mains. A.C. 
200 -250 v 5 c /s. Kit will supply fully 
smoothed WT. of 120 v 90 v, or 60 v at up to smoothed 

mA, and fully smoothed L.T. of 2 v at 
op to 1 a. Price, complete with circuit. 
point to point wiring diagrams and 
nstructions, only 48!9. Or ready to use, 

7'9 extra. 
PERSONAL SET BATTERY SUPER - 
SEDER KIT. A complete set of parts 
for construction of a Unit (housed in 
Metal Case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -250 v 50 c/s. Outputs 90 v 10 mA and 
1.4 v 250 mA. fully smoothed. For 4 -valve 
receivers. Price complete with circuit. 
Only 33/9. Or ready for use, 39./9. Size 
of unit, 51 x 4 x (lins. 
H.T. ELIMINATOR AND TRICKLE 
CHARGER KIT. Input 200 -250 v A.C. 
Output 120 v 40 mA, fully smoothed, and 
rectified supply to charge 2 v ace. Price 
with steel case and circuit, 29'8. Or 
ready for use, 7'9 extra. 
BATTERY CHARGER KITS. 
For mains 200 -250 v 50 c's. 
To charge 6 v acc. at 2 a, 25/6. 
To charge 6 or 12 v acc. at 2 a, 31'6. 
To charge 6 or 12 V acc. at 4 a, 49,9. 
Above consist of transformer, full wave 
rectifier, fuses, fuseholders and steel case. 
The kits can be supplied fully assembled 
at an extra cost of 6'9 each. 

EX-GOVT. VALVES (NEW) 
Each Each Each 

1T4 8/9 6070 9 11 1625 53 
IR5 819 6SL7GT 11 9 35Z4GT 10 6 
1S5 8/11 6V6G 8'9 35L6GT 911 
3S4 9/9 6V6GT 8 9 Dl 1 3 
5Y3G 8/9 6X5GT 8 9 EF36 5 11 
5U4G 10'6 7V7 6 9 EB91 9 9 
5Z4G 9/6 8D2 2 11 EF91 9 9 
eALS 9/9 9D2 211 EL32 611 
6F6G 7/11 954 1 11 MU14 9 6 
6AMG 9/8 12H6 2:3 MS'Pen 5 9 
6J5G 5/11 12K7GT10'6 RK34 1 11 
6J6 8/6 12K8G']'10 6 SP4 5 9 
6J7G 7/6 12Q7GT10 6 SP61 2 9 
6K7G 6/11 12SJ7 7 11 VU120 211 
6K8G 11/9 12SR7 7 9 
6L6G 11/9 15D2 5 9 

CATHODE RAI' TI IlES. 
VCR 517 (Fu 1 Picture). 296, Carr. 5! -. 
ACR2X (Ful Picture). 12.6. Carr. - -. 
VCR139A. with screen and base, 19;6. 
EX -GOVT. ITEMS. Pye coaxial plugs 
and sockets, 5/9 doz. prs. Belling -Lee 
moulded type 5 -pin and 7 -pin plugs and 
sockets, 1/11 pr. Int. Octal Valve Screen- 
ing Cans, 3 piece. 1/3 each, 119 doz. 
Bak- Tubulars, .02 mrd. 5.000 v. 1 9. Meters 
M;C, 21n., scale 0 -5 amps. 12,6. 

ELECTROLITICS (Current product:on. 
Not ex-Govt.) 

'Tubular Types 
OrnF 350 v 1-9 
8µF 450 v 1/11 
8µF500v 2/9 
16pF350v 2'3 
16pF 450 v 2/9 
24pF 350 v 316 
32pF 350 v 3'6 
25pF25v l'3 
5OpF 12 v 1'3 
50µF 50 v 2/3 

Can Types 
8µF 450 v 2/3 ELIMINATOR TRANSFORMERS 

Primaries 200 -250)v 50 c /s. 120 v 40 mA 7/9 WILLI-AMSON AMPLIFIER KIT. All 120 v 90 mA. 6-0-6 v 1 amp -.- . -. 14/9 parts to Author's Spec. only 14 gns. 90 v 10 mA, 8 -0 -8 v 250 mA ..- ... 8'11 

8pF .500 v 
16pF450v 
24pF 350 v 
32pF 350 v 
32pF 500 v 
40pF 450 v 
64pF 450 v 
8-8/IF 350 v 
8-8µF 450 v 
8-16µF 450 v 
8-16/rF 450 v 
16-16/rF 450 v 
16-32/rF 350 v 
32-32pF 350 v 
32-32µF 450 v 

2 11 

2 11 
2 11 
6 11 
4 11 

39 
3-11 
416 

411 
511 

A PUSH -PULL, 3 -4 watt HIGH -GAIN 
AMPLIFIER FOR £3'12 :6. For mains 
Input 200 -250 V 50 c s. Complete kit of 
parts including circuit, point to point 
wiring diagram, and instructions. Ampli- 
fier can be used with any type of Feeder 
Unit or Pick -up. This is not A.0 -/D.C. 
with "live" chassis, but A.C. only with 
400-0-400 v trans. Output is for 2 -3 ohm 
speaker. (We can supply a very suitable 
10in. unit by R.A. at 31' -.) The amplifier 
can be supplied ready for use for £1 extra. 
Carr. 2/6. Full descriptive leaflet, 9d. 
R.S.C. 25 -WATT " PUSH -PULL " 
AMPLIFIER. Complete kit of parts for 
High Fidelity Amplifier with built -in 
Preamp. Distortion at 10 watts less than 
half of 1^,,. Suitable for home or Large 
Auditorium. Full descriptive leaflet, 90. 
Price with point to point wiring dia- 
grams only 9 gns., or ready for use, 50/- 
extra. 
MASTER INTER('OMM. UNIT with 
provision for up to 4 " Listen -Talk Back 
Units." A high gain amplifier enabler. 
speech and other sounds emanating from 
the rooms containing remote contro_ 
units to be heard at the master control 
The unit is in kit form and point -to -point 
wiring diagrams are supplied. A Walnut 
Veneered or Brown Bakelite cabinet is 
included. Mains input is 200 -250 v 50 c/s to 
300-0-300 v trans. Sound amplification 
4 watts. Price only £519/6. " Listen - 
Talk Back Units " can be supplied at 
27/8 each. Full descriptive leaflet, 1' -. 
Master Unit assembled and tested 27/6 
extra. 
EX -GOVT. SMOOTHING CHOKES. 
2.50 mA 40 H 200 ohms, trop ... ... 17/6 
210 mA 10 H 50 ohms. potted... ... 17/6 
250 mA 20 H 250 ohms, trop ... 14'9 
200 mA 20 H 200 ohms, trop .. 12/9 
150 mA 6 -10 H 150 ohms tropicalised 7/9 
100 mA 7 -10 H 100 ohms 
100 mA 5 H 100 ohms. tropicalised ... 3/11 
EX-GOVT. BLOCK PAPER MANS. 
BRIDGE TYPE CONDENSERS. 
4 i,F 500 v, 2/9 : 4 pF 2,000 v. 4/9 : 4 pl' 
750 v, 3'3 : 8 pF 500 v. 4/9 : 4 /,F 1,000 v, 
3'11 ; 10 pF 500 v, 5'9. 

Open 9 a.m. to 
5.30 p.m. SaturOays 
until 1 p.m. FULL, 
PR /CE LIST, 5d. 
TRADE LIST, 5d. Please enclose 
S.A.E. with all 

enquiries. 
EX -GOVT. ITEMS (EX EQUIP,). 
Mains Trans. 230 v Input, Output 350-0 -350 
v 160 mA, 6.3 v 6 a, 5 v 3 a, 27,6. Motor 
Generators, 6 v Input, Output 180 v D.C., 
5 /9. Auto Trans., 15- 10- 5-0- 195 -215 -235 v 150 
watts, 17.6. 

COAXIAL CABLE, 75 ohms. lin., 90. 
yard. Twin Screened Feeder, 90. yard. 
SELENIUM RECTIFIERS, 230 v 50 
mA, H.W. (small), 5/9. 120 v 40 mA, H.W. 
(small). 3'11. 2'6 v 1 a H.W., 2/11. 26 v 
1aH.W.,3,11. 6/12v1aH.W..4/6. 6/12 v 
2 a F.W. (bridge), 9/9. 612 v 4 a F.W. 
(bridge), 17/9. 6,12 v 6 a F. W. (bridge), 22r9- 

CHASSIS. 16 s.w.g. Undrilled Alu 
minium Receiver Type 6 x 31 x 11in., 2/6 
71 x 41 x tin., &S ; 10 x 51 x 21n., 3/9 
11 x 6 x 21in., 4/3 12 x 8 x 21 in.. 5/3 
16 x 8 x 21in., 76 ; 20 x 8 x 21in., 8/11 
Amplifier type (4 sided), 12 x 8 x 21in. 
7 -11; 16x 8x 21in., 10/11. 14x10x3in. 
13'6: 20 x 8 x 21in.. 13'6. 

SILVER MICA CONDENSERS. 5, 10. 
15, 20, 25, 30, 35, 40, 50. 100, 120. 150, 200, 
230. 300, 400, 470, 500. 1,000 x.001 mfd.). 
2,000 pfd. (.002 mfd.), 5d. each, 39 doz., one 
type. 

VOLUME CONTROLS with long 
(lin.) spindles, all values, less switch, 
2/9. with S.P. switch, 3:9. 
WIRE WOUND POTS. 20 ohms, 5K, 20K, 
25K, 50K (medium length spindles), 1'11. 
P.M. SPEAKERS. All 2 -3 ohms, 5in. 
Goodmans. 14'9, 611n. Elac., 14/11. 611n. 
Plessey with 5,000 ohm trans., 14 11 : 
8in. Plessey, 15,9. lin. R.A. Heavy Duty 
18'9. 10in. Rola 29/6. loin. Plessey. 18'8. 
10in. R.A., 31/ -. 101n. Roma with 5,000 ohm 
output trans., 31/9: 12in. Truvox, 49/9. 
11.E. SPEAKERS. All 2 -3 ohms. 61in. 
Rola field 700 ohms. 11'9. 10in. R.A. 
field 1,000 ohms, 23/9. 10in. R.A. Field 
1,500 ohms. 23 9. 

F:X.(iOS T. TRANSMITTER RE- 
('EI5 ERs, TR9D. Complete with 
all valves. Only 478, plus 57- Carr. 

R.S.C. MAINS TRANSFORMERS G('Á LÁN FED) 
Interleaved and Impregnated. Primaries 200 -230 -250 v 50 c/s Screened. 

TOP SHROUDED, DROP THROUGH FILAMENT TRANSFORMERS 
250 -0-250 v 70 mA, 6.3 v 2.5 a ... .. 12/11 All with 200 -250 v 50 c/s primaries : 6.3 v 
260- 0-260v 70 mA, 6.3v 2 a, 5v 2 a.. -14/11 2a,7/6; 0-4-6.3 v 2 a, 7'9 ; 12v1 a,7'11' 
350- 0 -350v 80 mA, 6.3v 2 a, 5 v 2 a . . . 17/9 6.3 v3 a,9 /11 6.3v6 a,17,6: 0- 2- 4 -5 -6.3 
350 -0-350 v 80 mA. 6.3 v 2 a, 4 v 2.5 a 14/11 v4a, 169 : 12v 3 a or 24 v 1.5 a, 17/6. 
250-0 -250V 100 mA. 6.3 v 4 a, 5v 3 a... 23/9 
300 -0 -300 v 100 mA, 6.3 v -4 v 4 a, c.t. 

0 -4 -5 v 3 a ... ... 23/8 
350 -0 -350 v 100 mA, 6.3 v -4 v 4 a. c.t. 

0 -4 -5 v 3 a .. ... 23/9 
350 -0-350 v 150 mA, 6.3 v 4 a, 5 v 3 a ... 2911 
350 -0 -350 v 150 mA, 6.3 v 2 a, 6.3 v 2 a, 

FULLY SHROUDED UPRIGHT 
250-0-250 v 60 mA, 6.3 v 2 a, 5 v 2 a, 

Midget type 21-3-3in..-- .. .-. 18/9 
350-0-350v70 mA, 6.3v2a,5v2a ... 18r9 
250-0-250 v 100 mA, 0-4-6.3 v 4 a. 

0-4-5 v 3 a ... .. ... ... 25/9 
250-0-250 v 100 mA. 6.3 v 6 a, 5 v 3 a, 

for 111355 conversion... .. ... 29-9 
300-0-300 v 100 mA, 0-4-6,3 v 4 a. 

0-4-5 v 3 a ... .-. .-. ... 25'9 
350-0-350 v 100 mA, 0-4-6.3 v 4 a, 

0-4-5v3a . . . ... 259 
350-0-350v150 mA, 6.3v4a,5v3a ...33 9 
350-0-350 v 160 mA. 6.3 v 6 a, 6.3 v 3 a. 5v3a ... . :.. . ...459 
350-0-350 v 250 mA, 6.3 316 a. 4 v 8 a, 

0-2-6 v 2 a 4 v 3 a, for Electronic 
Eng. Televisor ... ... ... ..- 67/6 

425-0-425 v 200 mA, 6.3 v-4 v a. c.t. 
6.3 v 4 a. c.t. 0-4-5 v 3 a, suitable 
Williamson Amplifier, etc.... .., 51'- 

450-0-450 v 250 mA, 6.3 v 6 a, 6.3 v 6 a. 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v 50 c /s, Primaries : 

0 -9 -15 v 1.5 a, 14/9 ' 0 -9 -15 v 3 a, 16'9 ; 
0 -9 -15 v 6 a, 22/9 ; 0- 4- 9 -15 -24 v 3 a, 22/9. 

SMOOTHING CHOK FS 
250 mA 8-10 H 200 ohms, Potted 
250 mA 3-5 H 50 ohms ... .., 
100 mA 10 H 175 ohms ... 
80 mA 10 H 350 ohms .. 
60mA10 H400 ohms .. ... 

... 11,9 

... 4111 

F1.II.T. TRANSFORMERS 
2,500 v 5 mA. 2-0-2 v 1.1 a, 2-0-2 v 1.1 a, 

for VCR97, VCR517, ACR2X, etc. 35'- 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 :1 for 

9 
Small Pentode, 5,00011 to 3f2... ... 319 
Small Pentode, 8.00012 to 30 
Standard Pentode. 5,00012 to 3.Q ... 4 9 
Standard Pentode, 80000 to 312 .. 4 9 
Multi -ratio 40 mA, 30 : 1. 45 : I, 

60 : I, 90 : 1. Class B Push -Pull . 5 6 
Push -Pull 10 -12 Watts 6V6 to 3f) or 
Push -pull 10 -12 Watts to match 6V6 

to 3 -5 -8 or 1512 ............ 169 Push -Pull 15 -18 Watts to match 
6L6. etc., to 312 or 15 f2 Speaker ... 22/9 

Push -Pull 20 Watts, sectionally 
wound, 6L6. KT66, etc., to 3. or 1552 47,9 

Williamson type exact to Author's 
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HANNEY of BATH offers : - 
PRACTICAL TELEVISION "SUPER VISOR " 

Kit of 77 T.C.C. Condensers, with C.9 and clips ... ... 
Kit of 93 Erie resistors to specification .. .. ... 
Kit of 4 Wire -wound Potentiometers to specification ... 
Kit of 7 Erie Carbon Potentiometers ... ... ... 
Kit of Allen Coils ... .. ... ... ... ... 
Allen Scan Coils, type DC.3NC ... ... ... 
Allen Line Linearity Control, type GL.16 .. 
Allen Width Control and Flywheel Adjustment (2 at 7,6) 
Allen Smoothing Choke, type SC.312 ... ... ... 
Allen Focus Coil, type FC.302 .. ... ... 
Allen Speaker Transformer, 7,601,3 ohms, type OP.117 ... 
Allen Mains Transformer. type AT.310 ... 
Denco Frame Output Transformer, type WA'FbMAi ... 
Denco Line Output Transformer, type WA.LOT1 . 

McMurdo Valve Holders, type BM7 U (13 required at 11 -) 
type BM71U with screen (one)... 
type BM9EUD (two at L -) ... 
type BM91UB (one at 2,9) ... 
type BM12: Ul (one at 26) ... 
type B8U (two at 1, -) ... ... 

Aerial Plug and Socket, Belling -Lee. type L733 ... ... 
Clix Mains Adjustment with 2 amp fuse ... 
Complete Denco Chassis Kit. brackets, clips, etc. ... 
Westinghouse. type WX6 rectifier ... ... ... ... 
Westinghouse. type WG4A germanium diod ... ... 
4 Engraved Knobs. ivory or walnut (1,6 each) ... ... 
W.B. Stentorian 101n, speaker ... . .. 
English Electric 16in. double D mask to fit T.901 tube ... 

Perspex filter to fit above mask... ... 
anti- corona ring ... ... ... ... 
plastic tube sheath ... ... ... 

Ela T c Ion rap Magnet. type IT.8 for T.901 tube ... ... 

£ c. d. 

2 14 

1 15 

1 19 
7 

1 12 
1 150 

111 
2 

2 13 

2 

2 
1 
2 

2 11 
1 

3 9 
2 

19 
2 

10 1 

5 

COMPLETE KIT. EXACTLY TO SPECIFICATION. 
AS DETAILED ABOVE (sistofiex, wire. nuts, bolts, 
washers and solder tags included) ... ... ... ... £40 0 0 

English Electric T.901 Picture Tube . ... 22 4 10 
Carriage, packing and insurance on the above tube ... 10 0 

Send 6d. in stamps for our General List, which contains details of 
Components for Viewmaster, Teleking, Magnaview, Super -Visor, 
Lynx, Williamson Amplifier and most" P.T.' and" P.W." Designs. 
Please add postage to all orders under £2. 

L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH. Tel. 3811 

T/V TECHNOLOGY 

RADIO ENGINEERING 

ELECTRONICS 

RADIO SERVICING 
There's a big future in T/V and Radio. Act now 
Increase your knowledge. Back up experience with 
a sound theoretical background. I.C.S. offer courses 
of instruction in- 
17V TECHNOLOGY 
ADVANCED SHORT -WAVE RADIO 
RADIO ENGINEERING 
RADIO SERVICE ENGINEERING 
RADAR 
ELEMENTARY ELECTRONICS 
I.C.S. will also coach you for the following 
examinations :- 
B.I.R.E. ; P.M.G. Certificate for Wireless 
Operators ; Radio Servicing Certificate 
(R.T.E.B.) ; C. & G. Telecommunications, etc., 
etc. 

DON'T DELAY -WRITE TO -DAY for free descriptive 
booklet, stating which subio -t or examination interests you 
Fees include all books needed. Examination students coached 
until successful. Reduced terms for H.M. Forces. 

Dept. 17OD, I.0 5., 71, Kingsway, W.C.2. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, i 
(Dept. 170D), International Buildings, Kingsway, 

London, W.C.2. 

Please send booklet on 

Name Age 
(Block letters, please) 

Address 
I VS 

CLYDESDALE- 
Bargains in Ex- Services Radio and Electronic Equipment 

PRICES SLASHED 
RECEIVER UNIT TYPE 25 

Ref. 10P /IL part of the TRI196 equipment. Frequency range, 
4.3 -6.7 Mc /s. 

Valves : 2 VR53 (EF39), 2 VR56 (EF36), VR55 (EBC33), VR57 (EK32), 
2 IFT 460 Kc /s, plus various microdensers, mie. and output trans- 
formers, pots., condensers, resistors, etc., connections brought to 
10 pin Jones type chassis plug. Circuits are provided in the unit, 
which is totally enclosed in case, 8) x 6) x 6(,n. Would 
make the basis of an All Wave Receiver, required tuning pack 
and power supply. 
Ask for Price 35/- POST 
No. P/H299 PAID 

BC -625 -A TRANSMITTER CHASSIS 
Part of SCR -522. (U.S.A. made). 

Less valves, partly stripped by the M.O.S., also less crystal switch 
and crystals. R.F. section in good order, separate modulation 
Transformer and Choke supplied. dim. : IS) x 71 x 6in. 
ASK FOR 
P/E752 19/- CARRIAGE 

Each PAID 
Circuit 1/6 

CABLE 
6 core Rubber covered P /H540A, 8d. per yard. 2 core Metal 
braided P/H541, 4d. per yard. Post 3d. extra. 
!. -mile Reels (880 yds.) 23 swg. P.V.C. Covered signal corps wire 
0/1-1855. 25/- per reel. 
Ceramic Wafer Rotary Wavechange Switch. 3 bank each 
single pole, S ways. Overall length 8 x 2)in. wide. 
ASK FOR 
P /E120 3/ - Each 

POST 
6d. EXTRA 

Order direct from 

'L )"DI SD_I L s (')'a 1ú. 
2, Bridge St., Glasgow, C.5. 'Phone SOUTH 270619 
Visit our Branches in Scotland, England and N. Ireland. 

BUILD THIS AMAZING RADIO 

POWERFUL! PERSONAL! PORTABLE! 

Selective tuning. 

Acorn 'ow drain 
valve. 

Loud clear tone. 

Long range. 

No earth. 

Short aerial, 2ft. 

Welded steel case. 

Easy to assembla. 

All parts for this set 
are sold separately 

MAIL ORDER ONLY 

This little set was de- 
signed to give you a 
real personal portable radio 
that you can enjoy anywhere without 
disturbing others. Use it on camping trips, ir 
bed, in your office, or just anywhere. Send 
2/- for layout, Wiring diagram and Component Price List. 

FOR 301- 
FOST FREE 

R. C. S. PRODUCTS 
11, OLIVER ROAD, LONDON, E.17 
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What It Means 
However, it would not be correct to reject 

"efficiency modulation " systems on the grounds of 
" low efficiency " without further consideration of 
all the factors. In the first place, the term " efficiency 
modulation " really means that the efficiency of the 
modulated stage varies with modulation. In fact, 
under 100 per cent. modulation the efficiency varies 
from full Class C efficiency down to zero efficiency, 
By this means, the 100 per cent. modulation con- 
dition in which the R.F. output swings from peak 
output to zero output is achieved. What is also to be 
appreciated is that the D.C. input to the modulated 
stage also varies with modulation. Thus, in an 
amplitude- modulated stage the instantaneous peak 
output on 100 per cent. modulation peaks is actually 
jour times the R.F. carrier level. In an efficiency- 
modulated stage the efficiency is doubled and the 
D.C. input is doubled on modulation peaks, thus 
achieving the instantaneous fourfold increase on 
modulation peaks. This immediately gives the clue 
to the carrier -operating conditions of an efficiency - 
modulated stage. The unmodulated (" carrier ") 
condition is given by running at half the normal 
Class C efficiency and at half the normal Class C 
input. Thus a P.A. stage capable of 100 watts 
input at 66 per cent. efficiency for C.W. conditions 
would be operated at 50 watts input and 33 per cent. 
efficiency under efficiency modulation conditions 
with the same H.T. supply. Thus the " efficiency 
modulated " stage gives only one quarter of the R.F. 
carrier that can be obtained under Class C telegraphy 
operation. Providing this limitation is realised, 
efficiency modulation systems are capable of good 
quality modulation. In fact, efficiency modulation 
systems are quite widely employed, particularly in 
television transmitters for the Video channel. 
Trouble usually arises in amateur practice from the 
delusion that increasing carrier output by deviating 
from the above efficiency modulation conditions 
will give greater "efciency." One cannot, of course, 
obtain something for nothing, and the modulated 
output of an efficiency modulated stage is obtained 
by sacrificing the standing carrier efficiency in the 
unmodulated condition. Thus, if we attempt to 
modulate a stage running at its full Class C efficiency 
of 66 per cent., we can only modulate downwards, thus 
creating appalling distortion. The absurdity of 
modulating to an efficiency of " 132 per cent. " on 
positive peaks is obvious. 

Three Systems 
Three main systems of simple efficiency modulation 

are used. These are grid modulation, screen modula- 
tion, and suppressor modulation. Screen modulation 
is the most popular method in amateur use, and is 
somewhat easier to adjust than grid modulation. 
However, as grid modulation can also be used with 
triodes, some pointers on adjustment are in order. 
Similar considerations apply also to screen and 
suppressor modulation. 

For successful grid modulation it is, of course, 
essential that no high impedance at audio frequency 
is included in the grid return path. If a grid leak is 
employed it should have a condenser of some .114F 
connected across it so as to provide a low- impedance 
path to audio frequencies. In grid modulated stages 
it is advisable that the bias be supplied mainly from 
a fixed battery or a bias pack of low impedance. 
In any case it is essential that the bias voltage be 

readily adjustable. Further, owing to the wide 
variations of grid impedance, a triode modulator or a 
pentode with heavy negative feedback is advisable 
in the modulator. A further refinement is to resistance 
load the secondary of the modulation transformer. 
If the secondary is loaded with some 10,000 ohms, 
and the transformer arranged to match this load to 
the modulator, it will be found easier to obtain good 
modulation behaviour. A final refinement is to load 
the grid R.F. tank circuit with some 15,000 ohms 
of resistance to improve the R.F. driver regulation. 

Setting -up 
With the above precautions a start can be made 

upon modulation adjustment. Initial setting up can 
very well be made using an artificial aerial load to the 
transmitter, as until good modulation is achieved 
it is poor " ham spirit " to inflict tests upon the air. 
It is, in fact, surprising that advocates of some modula- 
tion systems capable, when wrongly adjusted, of 
causing the most excruciating distortion, do not 
advise the use of preliminary artificial aerial tests to 
enable the " feel " of adjustments to be obtained 
without radiating interference. However, whether a 
radiating aenal or an artificial aerial is in use, a 
useful guide will be given by an R.F. ammeter 
indicating R.F. output current. Starting with normal 
Class C telegraphy conditions, the first step is to 
increase the D.C. grid bias to some two and a -half 
to three times the usual Class C value. The R.F. 
drive should then be adjusted until the R.F. ammeter 
indicates approximately half the reading obtained 
under Class C telegraphy conditions. Under these 

Fig. 2.- T1ical values in a grid modulated system. 

conditions the P.A. should be drawing approximately 
half its usual current. In any case one can now apply 
audio to the modulator, and the audio should be 
increased until upward kicks occur on the R.F. 
ammeter. If downward kicks appear on the R.F. 
ammeter, either the D.C. grid bias is too low or 
the R.F. drive is too high. Similar indication will be 
given by the P.A. plate current meter. Upward 
plate current kicks indicate too high D.C. bias, and 
downward kicks indicate too little D.C. grid bias. 
The D.C. grid bias should accordingly be adjusted 
in accordance with the plate meter indications 
until the plate meter is nearly steady under modula- 
tion. The R.F. drive may then be increased, until 
plate kicks again occur, and the bias can be adjusted 
to minimise the plate kicks. However, very high grid 
bias will necessitate a high R.F. drive, so that practi- 
cally some three to five times cut -off bias is employed 
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with grid modulation. When a good depth of modu- 
lation can be achieved, the aerial coupling to the 
P.A. should be carefully adjusted. The final aim 
is to achieve a reasonable approach to the state in 
which the R.F. aerial current is approximately half 
that of the Class C telegraphy condition, and the 
D.C. plate input is also approximately half. D.C. 
bias and drive should be adjusted so that little or 
no plate current " kicking " occurs on modulation 
peaks. The difficulty with grid modulation adjust- 
ment is that both audio and R.F. are applied to the 
grid. Thus any adjustment of D.C. bias requires a 
corresponding change in R.F. drive. 

With screen and suppressor modulation the same 
care has to be taken over the R.F. loading of the 
P.A., as distortionless modulation again depends 
very much upon the R.F. loading conditions. How- 
ever, adjustment is very much easier, as R.F. and 
audio voltages are applied to different electrodes. 
Thus the R.F. drive adjustments do not interact 
very much upon the audio adjustments. For 
suppressor modulation a negative bias (usually 
specified by the makers) is applied to the suppressor. 
Here, upward plate kicks on modulation indicate 
too high suppressor bias, while downward kicks 
indicate too low a bias. In the case of screen modula- 
tion the screen voltage is generally reduced to half 
the value used for Class C telegraphy operation. 
For screen modulated stages, upward plate kicks 
indicate too low a screen potential, and downward 
plate kicks indicate too high a screen potential. 
Suppressor and screen modulated stages require 
care in drive adjustment, and generally drive must be 
reduced below the normal Class C telegraphy value. 
In all these systems the use of a cathode -ray modula- 
tion indicator is invaluable, as the precise effect of 
adjustments can be readily discerned. The cathode -ray 
tube allows of trouble -free adjustment for optimum 
modulation percentage and R.F. output. This is 

difficult to achieve in any other way except by trial 
and error methods. 

Finally, with so much trouble to take, are " effi- 
ciency modulation " systems worth while ? Taking 
the case of the owner of a 150 -watt station, under 
anode modulation conditions, an input of 150 watts 
would give some 100 watts of R.F. carrier. A stage 
running at 150 watts input under efficiency modulation 
conditions would give a carrier output of 50 watts. 
Ideally then only some 3 db. or half an " S Point " 
of signal strength would be sacrificed. Moreover, 
the modulator would only be a question of a tetrode 
capable of some five to eight watts of audio output. 
The saving over a high level anode modulator would 
thus be appreciable. However, it would be necessary 
to use a P.A. stage valve capable of dissipating 100 
watts on the anode, and furthermore such a valve 
would then be capable of an input of some 300 watts 
under Class C telegraphy conditions. The economy 
in audio equipment is thus obtained by having to 
provide for a P.A. valve capable of high peak R.F. 
output. This admittedly is cheaper than a high output 
audio modulator. 

A further point is that where only one power pack 
is available to drive both P.A. and modulator, the 
final R.F. output available is about the same for an 
efficiency modulated stage taking the full power of 
the pack, and an anode- modulated stage and high 
level anode modulator sharing the full output of the 
power pack. It is thus clear that while " efficiency 
modulation " systems do not provide " something 
for nothing," there are certain attractive features. 
Perhaps their chief attraction is for the C.W. man 
who occasionally requires 'phone for local " rag - 
chews." The dyed -in- the -wool high -power 'phone 
operator is certain to want the utmost R.F. output 
possible, and will accordingly use high -level anode 
modulation. For obvious reasons, no reference is 
made to certain " high efficiency " types of " effi- 
ciency modulation" systems, which, in skilled hands, 
can produce modulated R.F. at similar efficiencies 
to an anode modulated stage at the cost of greater 
complexity and some difficulty in adjustment. 

CORONET A.C. FOUR 
(Continued from page 689) 

signal should be fed into the grid of V2. The lead to 
the cap should, of course, be removed whilst this is 
done. The output from the generator should be kept 
as low as possible to keep down the A.V.C. action, 
and the volume control of the receiver should also be 
kept well down so that any changes are more easily 
heard in the speaker. Carefully adjust the two cores 
on 1.F.T.2 for maximum response and then go from 
one to the other until both are exactly peaked. There 
will be slight pulling or changes made in one as the 
other is altered, but eventually they will both be so 
adjusted that the slightest movement on either core 
will result in a weakening of the signal. 

Next, clip the generator output leads on to the 
grid socket of VI and disconnect the blue lead 
from the oscillator grid. This is not an essential 
procedure, but many constructors find that the 
I.F.T.s may be more accurately aligned if the oscillator 
section of the mixer valve is rendered inoperative. 
Any other method may, of course, be used to stop 
the triode section from oscillating. Peak the two 
trimmers on I.F.T.I in the same manner as before and 
when finally adjusted to maximum, turn one of the 
cores about a quarter of a turn forwards and the other 
the same distance in the opposite direction. 

Tuning Coil Adjustments 
Leaving the generator connected to the aerial input, 

reconnect the oscillator coil or do whatever is 
necessary to make the triode section function again, 
and then turn the tuning condenser to the low end of 
the medium- waveband and set the signal generator 
to, say, the Light programme. Set the signal generator 
to this wavelength or frequency, and adjust the 
oscillator pre -set condenser for maximum results. 
Then adjust the aerial pre -set condenser and in this 
way going from one to the other, obtain maximum 
performance. Then turn to the top of the medium - 
waveband and adjust the core of the oscillator. 
medium -wave coil, then the core of the aerial medium - 
wave coil. This is the procedure on the remaining two 
bands -the pre -set condenser is adjusted at the 
bottom (low wavelength -high frequency) end of the 
dial, and the core at the top -high wavelength or 
low frequency. It will be found that there is a balance 
between the inductance of the coil, which is, of 
course, governed by the position of the iron -dust 
core, and the pre -set condenser, which will enable the 
dial to remain correct at all settings and also for 
maximum performance to be obtained right through 
the tuning range. If the core is not in the correct 
position, or the pre -set condenser is wrongly adjusted, 
the performance will vary at different settings. 
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FLEX AND CABLES 
Twin twisted P.V.C. flex 1436. 
crystal colour ... ... yard 2.1. 

per 100 yds. 19 (i 
Push back wire 7 0076 mauve, white, 
blue, green .. ... yard 2.1. 
Twin ribbon feeder 3003? 6.1. 
Coaxial cable 751) 7 0076 1 - 

Twin flat 14 0076 P.V.C. black 3d. 
per 110 yards coil 21 :- 

Screened Cable, single core ... yard 6.1. 
Screened cable, twin core ... 7,1. 

SWAN " RADIO ('ABINE l' 
: BUILD A RADII) IN THIS UP TO 

IhA"l'I: CABINET 
<"'ó+s:$,: 
..°3s.?.1`ïEr.:?r. 

' A modern looking ra''o cabinet complete 
with drilled chassis : dial drive and drum: 
back plate dial : spring; pointer 
Size í511n. x '111ín. x Sin. 
Price. £111616. Post and Packing. 2' -. 
We can supply a circuit diagram with all 

. instructions for constructing a 3 -valve 
plus metal rectifier T.R.F. receiver to 
operate on long and medians wave bands 
for 1'6. 
The complete kit can be supplied at £8 6 -. 
plus packing and post. 2 8. 

CONDENSERS 
Brand New Storks. CAN TY PI:S 

DubIller 8 mfd. 350v. ... ... each 1,3 
T.M.C. 16 mfd. 450v. ... ... ., 

T.C.C. 16 mfd. 2:50v. ... .. 
B.E.C. 16 x 16 mfd. 350v. ... ,. 
Dubílier 24 x 16 mfd. 350v. ... ,. 
T.C.C. 16 x 8 mid. 350v.... ... ., 
T.C.C. 12 x 4 mfd. 450v.... ... ,. 
Dubllfer 32 x 16 mfd. ... ... 
B.E.C. 32 mfd. 350v. ... ... ,. 
B.E.C. 8 mfd. 450v. ... 
B.E.C. 32 x 32 mfd. 450v. ... 
B.E.C. 32 x 32 x 8 mfd. 350v. , 

A.E.C. 32x 32 mid. 350v. 25 mid. 
25v. . ... . 

Dubilier 32 x 8 mid. 350v. ... , 

Hunts 16 mld. 450v. - ;, 
Duhilier 8 x 8 mfd. :60v. .,. 
T.C.C. 24 x 8 mfd. :;50v.... ... 
T.C.C. 24 mid. 350v. ... ... .. 

29 
33 
29 
29 
5'9 
4- 
2- 
33 
19 
1 11 

T- 
5'3 
39 
33 
36 
2- 
3- 

CARDBOARD TUBULAR. 1\lltE 
ENDS 

25 mfd. 25v. ... ... ... each 1 9 
8 mfd. 450v. ... ... ... .. 2 - 

16 mfd. 500v. ... ... ... ,. 3 3 
50 mfd. 50v. ... ... ... .. 2 3 
8 mfd. 500v. ... ... 2 3 

50 mfd. 12v. ... ... ... 1 8 
4 Position rotary switch 30 amp. 3.6 Battery Charger Bulldog clips 6.1. 
465 ke /s I.F. Transformers per pa ir 6 9 
Loctal Valve Holders Paxolin each 31d. 
Condenser Clips. all sizes 341. 
2 Ratio Output Transformer... . 1 11 
1 mm. Sleeving, bright colours yard 1d. 
Concordia Be11 Transformer. 
3v., 5v., 8v.. 1 amp. . each 7 6 Relyance Choke 20 H. 2503) 

... ... ... 
H.F. Pile Wound Chokes 
Midget Choke 25 H. 500 in a. 
152 ... .. ... .. ,. 
Ceramic Coil Formers; in, dia. 
lin. long. 4 ribs ... ... ,. 
Dial Bulbs. small R. C. type, 

... ... ... ... 
Vibrators, 6v and 12v. 9 -pin 
U.X. type ... ... ... ... 

6'- 
l'- 
2- 

5d- 

6d. 

66 

VALVES 
GUARANTEED NEW 

AND BOXED. 
074 6'- 6V6C - 
1A5GT 7 6 6V6GT 
1C5GT 6X4 

iDL'15) 8'- 6X5GT 6 
1G6GT 6'9 6ZY5 '6 
1L4 7'6 7B7 6 

1 LD5 619 ,7C5 .6 
IRS 8'- 7C6 6 
184 81- 7H7 6 
155 81- 7R7 6 
1T9 8- 7S7 6 
lU5 10- 7Y4 6 
215SG 4 - 80 9 
2X2 5 3 007 9 

ìQá 9'- 
0D2 28 

3D6 5'- 955 4 9 
3S4 9'6 956 3 6 
3V4 9'- 91)2 3f- 
4D1 3'- 9001 6-3 
42 8'- 9002 6 3 
51340 8'6 9003 6$ 
5V4 9'- 9004 6 3 
5Y3GT 8'- 12A6 6 9 
5Z3 8 6 12AT7 9 6 
5Z4G 8 6 1 C8 9 - 
6A8G 10 6 1 6 5 - 
6AC7 66 12.15 6- 
6AG7 S - 1287 10 - 
6AK5 9 - 12K8 9,-- 
6AL5 8 - 12007 5 6 
6A1116 8'- 12SH7 5'6 
CATO 10-- 12SJ7 7 6 
6134 7 $ 12SK7 6 6 
6B8 4'- 12SR- 7 6 
6BE6 11'- 12SQ7 9 -6C4 

8'- 12Q7 9 -6C5 

7 6 12Y4 7 6 
6C6 7 3 12Z3 8 6 
6D6 7 3 15D2 4 - 
6F6G 7 6 25A60 9'- 
6F6M 8 6 25L6GT 8 8 
6F8G 7'- 25Z4G 9- 
606G 6,6 35L6GT 9 6 
8H8 4;6 35Z3 9 6 
6J5G 5 8 35Z4GT 9 - 
6J5M 6'- 50L6GT 8 6 
6J7M 7:6 AC6Pen 5 6 
6K7G 6'- CRP72 2 - 
(:K7GT 6'6 CV71 1 - 
6KSG 9 6 DD13 4 6 
6K6GT 9 6 DDL4 4 - 
6.36 9 - DH73M 9 - 
6I.6G 10 6 DH81 10 

7 6 DL74M 9 6 
6N7 7:9 EB41 1.0'- 
6Q70 9,- EBC41 11 - 
6Q7GT 96 ECH42 10 6 
6SA7CT 91- ECL80 116 
OSG^ 8'9 EF36 
6SH7 6'- EF41 10 - 
6S,17GC 9 6 EEC() 11 6 
6SK7 6 9 EL41 11 - 
6SL7 8 6 EM31 9 - 6SN7GP10- E151 12- 
6007 9 - H63 7 9 
6SS7 S- HL23DD 8 

-61_13 

8,6 I HLiI 8- 

HL133DD 8 8 
KT33C 11'- 
KTWel 8'9 
KTZ41 6'9 
KTZ63 6!8 
MH4 5'6 
MS 'PEN 

(SP4) 5 
9 - 

Pen25 8 - 
Pen46 8 - 
PEN220A 4 9 
PL82 11 6 
PY82 11 6 
PY80 11 6 
R12 1° - 
SP4B 9 - 
U2-.'> 9 - 
UB41 9'- 
UBC41 11 6 
UCH42 11 6 
UF41 12 - 
UU9 9 - 
UY41 10 - 
VR21 3 6 
vrLas 
EF39 6 8 
EB34. 3'6 
EBC33 7 3 
EF36 
EK32 8 - 
SP61 39 
P611 38 
EF50 6 - 
EF50 Syl 8 - 
EA50 2 - 
VR116 4 - 
DDL4 4 - 

EF8 6 6 
VR136 , - 
VR137 5 - 

VR150 30 
.0- 

EL32 S - 
KT44 7 6 
VT105 4 

8- 
VP23 8- 
VU39 86 
VU111 3 6 
VU120A 3 6 
VU133 " 6 
W77 8 6 
X66 " - 
HD24 6 - 
EL35 9 6 
EL50 ;C - 

HL1320 6 - 
HL21DD 6 - 
106 S - 
QP22B S 0 
721 _0 - 
SI1A 9- 
W21 8'- 
-' 
18 

MAINS TRANSFORMERS 
3 -w sy mounting type 

M'í'1. Standard tapped Primary, 
200 250v. 
Secondaries 250- 0 -250v. 80 m.a.. 6.3v. 
4 amp. 5v. 2 amp. Both filament 
windings tapped at 4 volts... ... 17'6 
M'I'2. As above with 350- 0 -350v. 
80 m.. a. H.T. winding... ... ... 17'6 
HT3. Standard tapped primary 
20(1 250v. 
Secondary 30v. 2 amps. with tap- 
pings at : 3v., 4v.. 5v., 6v.. 8v., 9v. 
10v., 12v.. 15v. 18v., 20v., 24v. . 17 6 AUTO(! -]0 -120- 200 - 230 -250v. 100 watts 176 

EX. GOVERN MENT VOLUME 
CONTROLS 

50011. 600D, 10 KO, 20E12, 
25 K!?. 50 K!?, 100 K!?, -; meg. 2, 
`tneg2, 1 meg!), 2 m.g!? ... each 1%- 

WIRE WOUND CONTROLS 
Pre -set types, 5002. 200!?, 
1,0000 each 1/9 
Standard 59, 200!?, 1.0002 
2,000!2, 5.000!?, 10 K2, 20 K2. 
25 k D. 50 K!? ..- .. ... ,, 2/- 
Headphones, High Resistance 
Chr. ... 10/- 
Headphones, Low Resistance 
Clr. ... ... ... .. 76 
Yaxley Switch 1 -pole 8- way... 1'6 
Yaxley Switch. 2 -pole :- way... 1'- 
Multicore Solder .. per packet 6d. 
P.K. Self- tapping Screws No. 4 
tin . ... ... ... ... ... doz 3/d. 
Rubber Grommets., assorted ., 6d. 
Microphone Transformer 60 -1 
ratio .. each 1 6 
Paper Block Condenser 2 mid. 
1.000v. ... .. 1 - 
Grid Caps Octal Push -,,n type doz. 641, 
Screened Grid Caps, British 
and U.S.A.... ... . ... each 3d. 
Yaxley Switch, 4 -pole 3- way... 26 
Yaxley Switch. 4- pole 2- way... 1 9 
Electrolytic Bloçk Condenser, 
4 mfd. 500v. ... _. ... 1 6 
Crystal Diode ... .. ... 1 8 
Bridge Rectifier. 12v..3 a. ... 13 9 
Single Gang .0005 mid. Con- 
denser . ... ... ... 2 :9 

.T.R.F. Switch ... .. ... 1'- 
Standard Iron Element, 450 :w, 18 
Hydrometer, brand new in 
wood case :.. .. .. . ., 8 6 
Bulgin Toggle Switch D.P.D.T. 2.3 
Extension Speaker Vol. Con- 

Throat Microphones, 2 in box box 
G.P.O. type Jack Plug ... each 
Bell Push with Light :. ... 
Car Bulb 6v. 18 watt ... , 

Car Plug Suppressors... ... 

16 
13 
12 

I.O(USPIi.\ liEiK ('.\111NIÏI'S 

Available for 61 in. and 81n. speaker units. 
Polished walnut finish A very attractive 
cabinet. at quarter of to -day's prices. 

ash Price, 61 in. type cabinet. 15' 
1916 

6 each. 
Bin. 

See tinder Loudspeakers for suitable 
speakers units. 

LO U DSP6IA KI:I t. l NITS 
3ín. Plessey round type for portables 
Flac 3:In. square type. 22 to 3.D ... 
5in. Units by Lectrona and Elac 
Truvox Olin. Wafer Sneaker. Only 
6í1n. Else with Output Transformer 
Bin. Units by Plessey and Elac ... 

1:ìe 
. 

1I /c 

TERMS : Cash with order or C.O.D. Postage and 
1/- : 40.- add 1 6 ; above 40.- 2 -, unless otherwise 
6d. in stamps. 

Packing charges extra, as follows : Orders value 10.- add 9d. ; 20'. stated. Minimum C.O.D. fee and postage. 21. Illustrated Catay:: 
11AI1, ORDER II \I.i 

ALPHA RADIO SUPPLY CO. 
5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1. 
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THE POCKET LOUDSPEAKER SET 
Using our clear drawings and instructions you can build a 
midget loudspeaker receiver small enough to At in the Jacket 
pocket. This receiver is fully self -contained -no aerial, earth. 
or external power supply being required. The midget batteries 
used are of the new layer type specially produced by a famous 
British maker for this class of receiver. Only one single -gang 
midget variable condenser is used for tuning. and the receiver 
requires no alignment. The midget components chosen are 
current British production. not surplus or foreign. 
Instructions and Drawings. including Theoretical Circuit and 
Point -to -Point Wiring Diagram. 

PRICE 3/6 POST FREE 
This offer applies only to Gt. Britain, Irish Republic and 

Northern Ireland, 

SWIFT RADIO 
102, BATH RD., WILLSBRIDGE, Nr. BRISTOL 

Orders by post only. 

"ADCOLA" SOLDERING INSTRUMENTS 
Regd. Trod.' .Marl; _ 

Regd.' Design No. awn 
(Bri!ish, U.S. and Foreign Patents) 

For Wireless and Television Assembly 
The advanced design of the Adcola Instruments meets the 
modern requirements of Television, Telecommunication and 

Radar Engineers 
SUPPLIED FOR ALL VOLT RANGES FROM 

3 16in. dia. Bit. Standard Model ... 
.n. dia. Bit. Standard Model , 

Sin. dia. Detachable Bic. Model... 
Sole Manufacturers 

6/7y. to 230/250v 
25/6 
28/. 
33,/6 

ADCOLA PRODUCTS LIMITED 
GENERAL OFFICES &WORKS: CRANMER COURT, CLAPHAM 
HIGH STREET, LONDON, S.W.4. (MACaulay 4272) 

10% DISCOUNT ! ! ! 
oft the price of non- prul.rietarr gonds IF YOUR 
ORDER EXCEEDS CI. To obtain maximum 
benefit, send 3d. fur list. 

VALVES YOU CAN TRUST: 
A-- Makers' Cartons. 11-Plain or Service Cartons. 
Tree A B Type A R Type A B 
12l'4í; 4/9 4/3 667CT 86 59 ER :14 - 2'6 
CAW - 10/8 6470 - 109 ERSI - 7'9 
tieso 9/B - 6Q71:T 12810'9 EPSO - 7 6 
0100 54 4'8 60K7 7S EF92 - 8'9 
6.15 CT T519 - 6V0GT 11 d - KT\1'rl- 8 "6 

6.1 - 11'8 13V6(i - 9'8 KTZ41 8'8 
bI ( - 8'6 1250 2'9 K'TZ03 - 7,0 
eKsGT 818 s34 3,6 - RE34 2:3 - 
6K7 719 819 7193 3'8 - VÚ1113'6 - 
6K7G 819 - EAT)' - 51 VI' &'3 - 8:8 
SPECIAL. -11K7 (metal) slightly mulled and nor 
equipment. Tested. 419. 
Jones Plugs and Sockets. 10 -way, 10d. a fair. 
Amphenol Val eholder.a. 1.1i. 94.: 107f:, 11d. 
Ceramic du. BOG, 64.: 7 -pin fur RE3I, etc., 1:3. 
Metal tube 0.200F. tiles. 84. p.1 -0.1 oF. 406 v. 
Bathtths 5d. Card Tube. I /ad. 450r. 3)8 ilea. 

REED & FDRD, AINSDALE, UTHPORRT. 

WILCO ELECTRONICS 
P.M. SPEAKERS in rases. ideal for exten- 
sion speakers. 6lin., 30 - : 5m., 17'6. 
Post 216. 
A.C.. 0'300.251- : 21 in. Flush Electrostatic. 
03'2.003. 40/ -, All Metors, Post 1/- 
RECEIVER 111355. as specified for "Inex- 
pensive Television." In original packing. 
as new, with 11 valves. 386. Carr. 7'6. 
MILLIAMMETERS. -21ín. Flush M.C., 
0 %30, 1216 : 0/200. 12 :6; 0'250. 12 6. 
N'OLTMETERS. -2in. Flush D.C.. 0/20, 
7'6 : 0190, 1016: 0300. 10'6: 31 in. Surface 

VALVES. -Guaranteed Govt. surplus. 
185 10/6 6J6 12.6 12K8GT 12 6 
185 81- 6J7GT 9 6 25L6GT 10/6 
íT4 81- 6K70 8 6 35LOGT 10'- 
3V4 10/6 6K8G 1243 50L6GT 10 /- 
5U4G 818 6L60 11'6 807 10/6 
5Z4G 816 6N7G 10'6 B38 10'6 
6AC7 5/6 6SLIGT 9'8 DH77 10'- 
6AIS 718 6SN7GT 11'8 EFSD 7'6 
6AM6 1118 6VSG 8'6 KT63 11/6 
6J5GT 816 6X5GT 916 W77 1016 
COMPREHENSIVE LIST NOW READY 6d. 
Dept. PW. 204, LOWER .ADDISCOMDE 
ROAD, CROYDON. Tel. ADD 2027. 

t 
.; w - THE 4 

FIDELIA 
Hand built MAJOR IO A, 
high quality radiogram chassis at ¡ 
economic price, 10 valve, model c 
illustrated, £32 -8.4. De -luxe 9 valve 

: model £24 -6 -6. 7 valve £21 -12 -0. 
C valve £23 -18 -4. : . Technical data sheets free. 
Electrs Acoustic Developments, 2, 

;C Amherst Road. Telscombe ChIs, Sussex. 

Fid44ia ; ?; 

HAND 
BUILT 

RADIO 
UNITS 

LOUDSPEAKERS. -All new stock. 2 -3 
ohm. 3in., 12 - ; 3! in.. 12,6 : 5in.. 12 8 : 

12in., 45,- : 6fn., 12 - : 8in.. 116 : lOin.. 
16'9. 
OUTPUT TRANSFORMERS.- Standard 
7.000 -3 ohm. 3'6 ; Multi -P /'pull. 5 11. 
ELECTROLYTI('S. -BR 500 v. Serle. Card. 
Tub. 8mfd..26 : 16.3'6 ; 8x8,3'6: 8x16. 
4 3 15 x 10. 4'9 : 32 mfd.. 4'3 : 32x32, 
6 -. Bias 25 25 v., 1'6 ; 50,25 v., 1 6 ; 50'50 v., 
1'6. 
VALVES. -IT4, ISO. IRS. 5S4. 3V4. ICI, 
6V6. 6F6. 6J7. 7S7, 787. 7C7, 7Q7. FF39, 
EBC33, EL32. EF50, all at 7111 each. 
6K8, KT33c, 12K8. 121C7. 12Q7. 514. 5134. 9'3 
each, 6K7, 6C5, 6J5M. 6D6, 688. SP61. D63, 
5 11 each. EA50. 9D2. 6116. 2X2. LP2. HL4, 
LL4, ARP12: Four any type or mixed. 12 -. 

Catalogue. 'ree on re ,... 
ELM ROAD. LONDON. F.1 /. Key 4813. 

WATERLOO RADIO 
(Waterloo Bridge Roundabout, 

35, TENISON WAY, LONDON, S.E.1. 
Tel.: WAT 3014. 

GERMANIUM DIODES.-Wire ends. 
2,- each. 11 for 20, -. -' 
VALVES. RK34 2C34. VR78'D1, 216. 5 for 
10'- ; 807's, 11'8 ; 6CH6's (Video amp.). '718. 
3 for 20'- : CV138'6AM6, 8D3, Z77, 6/8 ; 8I3's. 
701- : 629B, 72'8 ; 8012's. 1118. 2 for 201- : 
TX Condensers. Type 1610. ZA11107, 3.000v. 
wkg.. 140 °. 4 mfd.. NEW, PACKED, 2 to a 
crate, 301- pair. Carriage 36. 
METAL RECTIFIERS. H.W.. R.M.I. 
125v.. 60 mA., 3 :9 ; RM2, 125v. 100 mA., 4/3 : 
RM3, 125v., 120 mA., 5'3 : RM4, 250v.. 
275 mA., 1516. 
ELECTROL)TI('S. -25 mfd. 25v.. 50 mid 
12v.. 2 - ; 50 mfd. 50v., 2 6 : 8 mfd. 450v., 119 
32 mfd. 500e.. 5'6 : 8 +8 mfd. 4í0v.. 4'- 
8+16 mfd. 450v., 4/3 ; 8 +16 mfd. 500v., 5/3 
16 +16- 450v., 5'3: 16 +24 -450v, 513: 32 +32 
mfd. 275v., 2/9 : 32 +32 450v., 513: 16 +32 +32 
-350v.. 5/6. 
1.0 t' DSPEA KERS. -31 in., 5in., 61 in., 14 /8: 
lin. 10in.. 22' -. Post 2 -. And many other 
fine radio and television bargains. Overseas 
enquiries invited. 

ASTRAL RADIO PRODUCTS 
SPECIAL OFFER. -Midget LF,T,s, 463 
kas. 13'161n. square x 111n. high. BRAND 
NEW. 8'- pr. : High " Q." postage 6d. 
T.R.F. ('oils as used in original model, 3- 
band, All Dry 3 (April '53, P.W.), 6,'6 pr.. 
postage 6d. 
Dual Race H.F. Coll as used in original 
models. Summer All Dry Portable. Modern 
1 and 2 Valver. etc.. 4 3 each, postage 3d. : 

or with 5 circuits, 5' -. 
Osmor (IC1 Choke, 4' -, postage 3d. 
"K" Type Coils, A.E. and H.F., as used in 
original Model A.C. Bandpass 3, 3/3 per coil: 
Ose. and S.W. Band also available, postage 
6d. 
:hS.W. Frame Aerial, unsupported winding. 
3B each. 
M.%V. Frame Aerial, Litz wound, high gain 
on Paxolln, 5- each. 
L. and MAT. Mal Set Coil, 216 each. 
All goods brand new and guaranteed. 

Trade enquiries invited. 
138, THE RIDGEWAY, 

WOODINGDEAN. BRIGHTON 7. 

SPARKS' DATA SHEETS 
Constructional Sheets of Guaranteed and Tested Radio Designs. 

ALL-DRY BATTERY' DESIGNS 
THE " POCKET PAK." 1 -valve Med. -wave portable. Good 

'phone signals. Self- contained aerial and batteries. 
THE " CHUMMY." 2 -valve portable. Fine 'phone results MiL 

waves. No aerial required. Just switch on. 
THE " MIDDY." 2- valver. MIL waves. Fine speaker results. 

V'Popular. All praise its performance. 
THE " BOSUN." 3. A more powerful version of the above. 
THE" CRUISER." 3 -valve T.R.F. circuit. Good range and power. 

SUUL waves. Ideal for caravans. camping, etc. 
THE "SKIPPER." 4- valver. High sensitivity T.R.F. circuit. 

Safe any area. MIL waves. A fine set. Range and power. 
THE " CORVETTE." 4 -valve all -wave superhet. Great range 

and very selective. Ideal for a portable. Very compact. 
Data Sheets of abnve, 321 each. post free. 

Many other design. available. Send 2íd. stamp for m) latest 
Iht. 

L. ORM'JIW SPARKS (P), HIGH 

AN'D NOW 
The 

"SOUNDMASTER " 
Tape Recorder 

Designed by the creators of the 
Viewmaster. Full construc- 
tional envelope gives step by 
step details to enable you to 
make this super outfit from 
standard parts. All parts avail- 
able separately. Get your 
envelope to -day, price 6/6d. 
All enquiries to :- 
HOME RADIO OF MITCHAM 

187, LONDON ROAD, MITCHAM, SURREY. 
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By R. Hindle 
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A VERSATILE MINIATURE AMPLIFIER AND ITS USE AS A BABY ALARM OR INTERCOM. SET 

(Concluded from page 592 October issue) 

FIG. 6 gives the other dimensions required. It will 
be seen that the main part of the chassis consists 
of a strip of metal bent into the shape of a letter 

"L" and of such dimensions as just to fit into the 
cabinet. A round hole is cut, 3in. in diameter, and 
central to the speaker position shown in Fig. 5 and the 
speaker itself is screwed to the front plate as low 
as possible. The power pack components are then 
mounted as indicated in Fig. 7, grouped round the 
speaker. The exact layout will depend on the actual 
dimensions of the components used, which must 
all be reasonably miniature if the resulting unit is 
to be no larger than the original. The power pack 
should be completely wired before fitting the upper 
shelf and three wires left for connecting power to 
the amplifier. A short piece of twin flex will be 
needed for the connection between the power pack 
and the on -off switch, which passes through a hole 
in the amplifier base -plate when this is mounted 
before being soldered to the switch connectors. 
Similarly, a piece of thin twin shielded flex such as 
is sold for pick -up connections is soldered to the 
speaker tags, one of which is earthed, and this also 
passes through a hole in the amplifier base -plate to 
be connected eventually to the " talk -listen " switch. 
There is not a lot of room for the two smoothing 
electrolytics, but it was found that one would fit 
along the top of the smoothing choke and the second 
fitted in along the top of the filament transformer. 

Amplifier 
The layout of the amplifier shelf is given in Fig. 6. 

The input transformer is one of the minature ones 
sold as output transformers for use with small 
battery valves and is mounted above the chassis so 
that it is shielded from the power transformer and 
choke. Before mounting the " talk -listen " switch 
this should be wired for the connections required 
between the tags as given in Fig. 2. To convert the 
three -way switch used for the prototypes for two - 
way operation all that was necessary was to turn up 
carefully a prong alongside the previously existing 
stop. This resulted in four connecting lugs around the 
switch being unnecessary for the job in hand. These 
were all connected together, however, and to the 
chassis and they formed a very convenient point to 
which the braiding of the connecting wire could be 
earthed. All the wiring of this switch and the leads 
to and from it were run in fine screened cable and 
the braid was soldered to this ring of earthed tags, 
anchoring the leads firmly as well as earthing them. 

Care must be taken, of course, not to damage the 
inner connector when soldering to the braid but if 
the iron is at the correct heat it will be found that 
the solder quickly runs and the iron can be taken 
away before the heat has penetrated. 

With this switch in position the rest of the com- 
ponents can he mounted. Do not fasten the amplifier 
chassis to the main chassis at this stage or it will be 
impossible to get underneath. The amplifier should 
be completely wired, in fact, before assembling the 
two parts of :he equipment. Nor should the .change- 
over switch be wired to input and output until the 
amplifier has been made to work without it or it will 
complicate the process of tracing any fault that may 
be found present. Instead, first wire the amplifier 
as in Fig. I, making temporary connections to input 
and output as shown and connecting longer tem- 
porary leads to the power pack output so that for 
first tests the amplifier can be kept apart from the 
pack so that its components are accessible. 

A tag strip is mounted underneath the amplifier 
chassis at the output transformer end to take the 
power interconnections. Otherwise all components 
are wired directly to the valve tags concerned. They 
must all be small, of course, and must be fitted 
snugly so that they do not take up too much room. 
Care will be required in the placing of the three 
electrolytics, which are the only sizeable components 

4 
Talk- Listen I 
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6.- Amplifier dimensions and layout details. 
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used on the amplifier chassis. These were laid at 
the rear underneath the chassis and there they just 
cleared the components of the power pack. 

At this stage the mains switch need not be fitted, 
but instead a length of flex should be connected direct 
from the heater transformer to the power supply. 
The temporary connections between the power pack 
and the amplifier can then be made, and the speakers 
to be used for the first tests should be connected direct 
to their respective transformers and not through the 
talk -listen switch. No difficulty should be experienced 
in getting the amplifier to work when so connected, 

e 
/ 
fe 

Heaferl 

rnsformer 

I I 

Smoothing 
Choke 

Rectifier 

e 

MISIONIMM 

Fig. .7.- Details of the Power section lad out. 

but whilst working on the unit it should be borne in 
mind that the chassis is connected directly to the 
mains and care must always be taken to disconnect 
the mains completely by withdrawing the mains 
plug from the socket before making any adjustment 
or for any purpose touching the chassis. 

When satisfied that the amplifier is in order the 
two parts can be brought together. The temporary 
leads are removed and wires for permanent connection 
are fixed to the power pack. As the two parts are 
brought together the -mains lead from the heater 
transformer and the screened lead from the internal 
speaker are passed through the holes provided on the 
amplifier chassis. The amplifier is held on to the 
main chassis merely by the fixing nuts of the switches. 
That of the talk -listen switch is taken off, the spindle 
passed through the corresponding hole in the main 
chassis and the nut is then replaced to hold the two 
parts together firmly and in alignment. The mains 
switch can now be fitted. For use when the mains is 

connected to the chassis a two -pole switch is preferred, 
and to match the other switch a rotary operating 
mains switch is obviously desirable. The type actually 
used is the Bulgin type S256, which fits in very well. 
Make the connections to the mains switch at this 
juncture, but preferably give the amplifier another 
trial with the speakers connected direct to their 
transformers, and if all goes well so far the temporary 
speaker connections can be replaced by the switched 
connections of Fig. 2 and, if screening has been 
thoroughly carried out, no difficulty should be 
experienced. 

A word might be said about C3. This should not 
be too large.` Bass reproduction is not to be expected 
from such a small speaker and cabinet, and there is 

no point in trying to retain bass notes in the amplifier, 
particularly as hum is suppressed along with the 
bass notes. The suggested value is .01 µF. However, 
if it was decided to try the method of Fig. 4 to cancel 
hum a different problem is involved. To be of any 
use there must be a minimum of phase difference 
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between the unwanted hum and the heater supply. If 
the hum is picked up in the first stage of the amplifier 
C2 will cause some phase shift, and to reduce this to 
reasonable proportions the condenser should be made 
as large as possible. Probably a miniature .1 ELF will 
be the best that can be done. 

For interconnection between the distant speaker 
and the unit lightweight twin PVC mains flex was 
found most suitable and can easily be run out 
wherever required. Some hum pick -up is to be 
expected from this lead, but as the connection is at 
low resistance it was not found troublesome. 

The back of the cabinet will need to be drilled to 
allow the input plug to be inserted and for the mains 
lead to pass out. It should be remembered also that 
there will be more heat inside the cabinet than with 
the receiver for which it was originally designed, and 
it will be wise to cut away part of the back to allow 
ventilation, covering the aperture with fabric to keep 
out the dust. Another point is that the metal of the 
unit is connected directly to the mains and conse- 
quently precautions should be taken to prevent 
contact. A metal fabric is provided with the cabinet 
for the speaker aperture, but for this application it 
should be replaced by a piece of non -metallic material 
and the knob grub screws should be well sunk and 
the holes filled in with wax. 

The Third Programme 
Aerial Details 

THE BBC announces that provisional arrangements 
have now been made for the Third Programme 

transmitter at Daventry, 464 metres, to resume 
operation using the main aerial. This transmitter 
has recently been operating at reduced power with a 
reserve aerial because of a fault which developed 
on the main aerial system. 

Transmissions will, for the time being, continue 
at reduced power but with the main aerial in use 
there will be some improvement in reception - 
particularly for distant listeners who have been 
more affected by the reduction in signal strength. 

The date on which thd work on the main aerial is 
completed and the transmitter restored to its full 
power operation will be announced later. 

Programme Times 
It is also to be noted that the Third Programme 

now opens on Sunday afternoons at 3 p.m. To 
meet the additional cost the service will close daily at 
11.30 p.m. 

A full -length play or opera will normally fill the 
greater part of this extra three hours of programme 
time each Sunday. 

STANDARD TEXT BOOKS 
By F. J. CAMM 

Everyman's Wireless Book, by post, 13/ -. Newnes Radio 

Engineer's Pocket Book, by post 5/3. The Superhet Manual, 

by post, 6/4. Radio Training Manual, by post, 6/4. Wireless 

Coils, Chokes and Transformers, by post. 6/4. Refresher Course 

in Mathematics, by post, 8/I0. Mathematical Tables and 

Formulae, by post, 5/3. 

Obtainable from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, Strand, W.C.2. 
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SPECIAL CATHODE RAY 
TUBE OFFER 

.Brand New 121n. standard 
T.V. type. c.r. tube. £121918. 
Carriage 15/- extra. 

CONDENSERS 
Electrolytic Cans. 
16 mid. 500 v.w. 3/6 
24 mid. 450 v.w. 3/11 
32 mfd. 500 v.w. 5 11 
60 mfd. 350 v.w. 3:6 
64 mfd. 450 v.w. 4,11 
8+8 mfd. 450 v.w. 311 
8+16 mfd. 450 v.w 341 
8+32 mfd. 450 v.w 311 
16+8 mid. 500 v.w 4,6 
16+16 mid. 500 v.w. 4'6 
16+24 mid. 450 v.w. 441 
16+32 mfd. 450 v.w. 4/9 
20+20 mfd. 275 v. w. 2 - 
32+32 mid. 500 v.w. 4 11 
32+32 mid. 350 v. w. 3,11 
60+100 mid. 350 v.w 7'6 
250 mfd. 350 v.w 4,11 
1.000 mfd. 12 v.w. 3'11 
8.000 mfd. 3 v.w 6/11 
Electrolytic Tubular. 
1 mfd. 200 v.w 1- 
1 mfd. 250 v.w 9d. 
2 mfd. 150 v.w 1'- 
2 mfd. 350 v.w 1'6 
4 mfd. 350 v. w 1/3 
4 mfd. 450 v.w 1/6 
8 mfd. 150 v.w 1/6 
8 mfd. 350 v.w 2/- 
P. mfd. 450 v. w 1/9 
8 mfd. 500 v.w . 2/3 
15 mfd. 200 v.w. 2/- 
16 mfd. 350 v.w. 2/3 
16 mid. 450 v.w. 2/9 
16 mfd. 500 v.w. 3/3 
32 mfd. 350 v.w. 3/6 
32 mfd. 450 v.w. 4'9 
50 mid. 350 v.w 4/6 
250 mfd. 12 v.w. 2/- 
250 mid. 25 v.w. . 2/11 
8+8 mid. 350 v.w. 3/- 
8+8 mfd. 450 v.w. 3/11 
12+12 mfd. 350 v.w. 2/6 

SPECIAL TV CONDENSERS 
By T.C.C. 32 +100 mfd. Type 
CE15PE. 450 v.w.. 7/6. .04 mfd. 
Type CP59V0 12.5 Kv.. 7/6. 

BIAS. 75 mfd. 12 v.w., 1r- : 

10 mfd. 25 v.w.. 12 mfd. 50 v.w., 
50 mid. 12 v.w., 1 3 ; 25 mfd. 
25 v.w., 25 mfd. 50 v.w., 50 mfd. 
25 v.w., 1 /6: 50 mfd. 50 v.w., 
1/9: 100 mid. 25 v.w., 
100 mfd. 50 v.w., 2/6. 

Tubular Waxed, and Miniature 
Mica. 500 v.w. All values up to 
.1 mid., 6d. each, 5/- per doz. 
.1 mid.. 9d. each. 

MAINS TRANSFORMERS 
All 200 -250 volts c.p.s. primary. 
Finest quality, fully guaran- 
teed. 
MBA /3. 350-0-350 v. 80 mA. 
6.3 v. 4 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. An 
ideal replacement trans. Price, 
18/ -. 
MBA'6, 325-0325 v. 100 mA. 
6.3 v. 3 a.. 5 v. 2 a. With mains 
tapping board. Price, 22/6. 
MBA/7. 250á250 v. 80 mA. 
6.3 v. 3 a.. 5 v. 2 a. Both fila- 
ments tapped at 4 volts. Price, 
181 -. 
MBA /8. SPECIAL OFFER. 
Drop through type. 235á235 v. 
60 mA. 6.3 v. 3 a., 5 v. 2 a., 12/8. 
AT /3. Auto transformer. 0-10- 
120. 200- 230 -240 volts, 100 watts. 
Price 17/6. 

AT(5. TV Type Mains Auto.. 
200. 220, 250 also 375 v. inputs. 
250 mA, 5;. 3 a., 6.3 v 7 a., 
6.3 V. 3 a...25:-. 

FILAMENT 
TRANSFORMERS 

6.3 v. 1.5 a., 7,11. 
6.3 v. 3 a., 12(6. 
Special Transformer. 2 amps., 
with the following tappings ; 3, 4, 5, 6, 8, 9, 10, 12. 15. 18. 20, 
24 and 30 volts. PRICE 17 6. 
FIL'4. Heavy duty filament 
transformer. 6.3 v. 8 a., 5.3 v. 
3 a.. 5 v. 3 a. Shrouded drop - 
through type. With mains 
tapping board. Price 32, -. 

PERSPEX. 131 .x 101 x lin. 
Neutral shade, slightly marked. 
4/11 per piece. 

TEST PRODS. Fused, with 
fully. retractable points. Price 
41.1 Per pair. 

ANTENNA ROD SECTIONS 
Each rod is steel heavily 
copper plated. Any number 
can be fitted together. 12in. 
long. fin. diameter. 
Price 2,6 per dozen post free. 

GRAM MOTORS. Rim drive. 
For 200 -250 v. 50 c.p.s. Many 
uses. 9/6 each. 

TANNOY PRESSURE UNITS 
10 watts, 7.5 ohms impedance. 
LAST FEW ONLY. 59 6. 
Carriage 3,6 extra. 

R.1132A REI N /IVERS. Com- 
plete with all valves. Store 
soiled, 396. Carriage 101- each 
extra. 

5 WAVEBAND RADIO 
CHASSIS 

LIMITED QUANTITY. 
(Frustrated Export). 

Circuit has R.F. stage. Magic 
Eye tuning indicator and many 
other features. For A.C. 100-250 
volts. Waveband coverage 11.5 
to 550 metres. Valve line up- 
2 EF39, 1 ECH35, 1 EBC33, 
1 EL33, 1 5Z4, 1 EM34. 
LASKY'S PRICE £8'19/8. 
With valves. Less dial. Carriage 
and packing. 15/- extra. 
WILL MAKE A SUPER RADIO- 
GRAM. 

SUPERHET COILS 
For 465 Kc /s. 10-30 metres. 
Aerial and oscillator. 1 /11 
per pair. With Circuit. Postage 
9d. extra. 

I.F. TRANSFORMERS 
465 Ke's Iron dust cores in 
cans, midget type. Size : 

lin. x lin. x 21in. Price 9/6 
per pair. 
WEARITE TYPE 550. 941 -520 
Ke's. 10'- per pair. 
WEARITE TYPE 500. 450 -470 
Kc's. 10- per pair. 

P.M. LOUDSPEAKERS 
All less o'trans. new and 
unused. First quality. 
3in. Elac. 12,11 
5in. Plessey 12(6 
61 in 13 %6 

8in. 15'- 
10in 25 

SUPERHET COIL PACKS 
3 Wavebands : 10 -35 metres ; 

31 -100 metres ; 200 -550 metres ; 

Size : 4 x 4 x 3in. Price 16/' -. 

CAR RADIO l'LUG SUP- 
PRESSORS. 1 6 each. 

3 -SPEED GRAM MOTORS 
Complete with motor board, 
and turntable. NEW AND 
UNUSED. 49 :6. Carriage 3/6 
extra. 

FAMOUS NAME 3 -SPEED 
AUTOMATIC RECORD 

CHANGERS 
Turnover pick -up head. Brand 
new in maker's original car- 
tons. Listed at £1310,0. Auto 
change on all speeds. Plays 
mixed 7. 10 and 12 inch records. 
LIMITED QUANTITY AT 
£11100. Carriage 7 extra. 

('.R:r. MASKS, Brand New 
LATEST ASPECT RATIO 

loin 7 6 
12in 15 
12in. flat face 15 
141n. rectangular 21 - 
161n. Double -D 316 
17in. rectangular 21 - 
SOILED OLD ASPECT RATIO 
9in 5,- 

1210 7 6 
121n. with fitted armour 
glass. (New ratio.) Cream 11'6 
12in. with fitted armour 
glass. (New ratio.) Black 8/8 

Sin. TABLE TV CABINETS 
Medium shade mahogany finish. 
Complete with back, safety 
glass, speaker -fret. Internal 
dimensions : 19iin. high, 16in. 
wide. 141n. deep. 
LASKY'S PRICE 39/8 car- 
riage 7/6 extra. 
Adaptor frame available for fin. 
C.R. tubes. The aperture can 
easily be enlarged to take 12in. 
or 14ín. tubes. 

50L6 ... 10 /- 
35Z4 ... 9/- 
610í6 ... 9/- 
6H6 ... 2/6 
EF50, Red 
New Sylvania 

10 /6 
1S4 
351 
íT4 
IRS 
íS5 
íC5 

9l- 
9/- 
9/- 

... 9/- 
9/- 

VALVES. 10,000 IN STOCK AT THE 
LOWEST POSSIBLE PRICES. 

SOME EXAMPLES. 
SPECIAL OFFER, 4 Valves : 1 each 

1R5. 1T4, 1S5 and 3S4. 
LASKY'S PRICE 32/6.. 

POST FREE. 
1A5 
12K8 
12Q7 
CALS 
6K7 

9'- fJ7 ... 6/6 EF39 ... 7/6 
8/6 HL2 ... 3/6 12K7 ... 10/6 
Sl8 

KT2 ... 3/6 6L6 ... 10/6 
6K8 ... 9!8 EA50 ... 2/6 

9/- U50 ... 9/- EBC33 ... 7/8 
4/6 ECH35 ... 13'8 35L6 ... 10/- 

LASKY'S RADIO 
Lasky's (Harrow Road), Ltd., 

370, Harrow Road, Paddington, London, W.9 
Telephones: CUNningham 1979 -7214. All Depts. 

MAIL ORDER AND DESPATCH DEPARTMENTS : 485 -487, 
HARROW ROAD, PADDINGTON, LONDON. W.10. 

Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., hai' day. 1 p.m. Postage and packing charges (unless otherwise stated): on orders 
value £1 -1s. Od. extra ; £5-2s. Od. extra ; £10 -3s. 6d. extra , 

over £10 carriage free unless specifically stated otherwise. All 
goods lully insured in transit. 

OUTPUT TRANSFORMERS 
90 mA. Multi -ratio 
80 mA. Multi -ratio 
80 mA Pentode 0 mA Plessey, 6,000 ohms 

841 
14.11 
12.6 
511 

Standard pentode 4'11 
Pentode 3 6 
Midget pentode 43 
Miniature pentode, 

1S4 
3S4, 

4'6 
PX4 Intervalve 8r6 
5 :1 Intervalve 5,11 

15in. C.R.T. MASKS 
Latest aspect ratio. New and 
unused. Rubber. Overall 
size : 17in. wide, 131n. high. 
Price 17 6. Post 

GENERAL PURPOSE 
FILAMENT TRANSFORMER 
6.2 volts tapped at 4 volts. 
2 Amps. Price 9/6 

SMOOTHING CHOKES 
20 mA. 40 H. 3/11 
90 mA. 8 H 3/11 
40 mA. 10 H. 4'3 

100 mA. 10 -20 H. 7'3 
120 mA. 10 H. 15 /- 
200 mA. 5 H. 50 ohms 12/8 

TELEVISION SELENIUM 
RECTIFIERS 

The very latest " Sentercell 
S.T.C. range. 

K3/40, 3.2 kV. - 6 
K3í45, 3.6 kV. S 2 
K3/50. 4.0 kV. 8'8 
K3(100, 8.0 kV 14/8 
K2160. 12.8 kV. 21/6 

S T C METAL RECTIFIERS 
RM1 3/8 
RM2 4/6 
RM9 18- 

AMPLIFIERS 
4 -Watt Model. Ex Govern- 
ment. Complete with 10 valves: 
2 25L0 ; 1 6116 ; 1 25Z6 ; 6 
6SR7. For operation on 110 
volts A.C.;D.C. Balance and 
push pull. High, medium and 
low impedance inputs. A.G.C.. 
etc. LASKY'S PRICE £5/1916 
complete. No circuits avail- 
able. Carriage 10 /- per unit 
extra. 

CRYSTAL DIODES 
Germanium. Price 2/3 each. 
Post Free. 

E.H.T. Transformer for 
VCRS ?, 45/ , 
Screen Enlarger ion. VCR97, 
Filter type, 17/6. Postage 2,6. 

E.H.T. Condenser. 
.1 mfd. 2.5 kV. 2/6. 

FULLY ASSEM BLEI) 
POWER PACK AND OUT- 
PUT STAGE FOR R1155 
RECEIVERS, For use on 
200-250 volt A.C. mains. Wired 
and complete with valves. 
LASKY'S PRICE, 79/6. 
Carriage 5/- extra. 

EX-A.M. RECEIVER TYPE 
R1155. 
Brand new and unused. 
5 Frequency ranges : 18.5 -7.5 
Mels ; 7.5 -3.0 Mcis : 1,500 -600 
Ec /s ; 500 -200 Kots ; 200 -75 Kc:s. 
Supplied In maker's original 
wood transit case. LASKY'S 
PRICE. £11119,8 Complete. 
Carriage 12/6 extra. 
USED MODEL R1155 RE- 
CEIVERS. Aerial tested 
before despatch. Complete 
with 10 valves. 
LASKY'S PRICE 27/19/6. Car- 
riage 12/6 extra. 
SECONDHAND 111155. Less 
valves and faulty. Ideal for 
breaking up for spares. 50(-, 
carriage 7/6 extra. 
VCR97 C.R. TUBES, new 
unused, 35/ -. Carriage 5; -. 
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"TYANA TRIPLE THREE" 
SOLDERING IRON WITH DETACHABLE 

BENCH STAND 1916 
The smallest high power solder ;ng irort. Length only 8r. 
Adjustable long bit dia. h ". Mains voltages, 100 /110. 

200/220, 230/250. 

STANDARD TYANA SOLDERING IRON. Price retails 
at 16/9 Replacements, Elements and Bits always available. 

Voltage as above. 

MAKE SOLDERING A PLEASURE! . 

BY USING THE "TYANA'y SOLDERING IRON 

British made by :-KENROY LIMITED, 
152/297, Upper Street. Islington. London, N I. 

Telephone : Canonbury 4905 4663 

REP "'COILSIN 
Dual Range Miniature 2/6 with 

Crystal Set Coil Circuit 
Dual Range Coil Ai. with 2 Mains and 

w:th Reaction 1 2 Battery Circuits 

Matched Pair Dual Range ft With Battery and 
T.R.F. Coils " pair Mains Circuits 

All coils wound on low loss formers. 
Individually tested and guaranteed. 
Post 3d. on all orders. 
Trade supplied. 

RADIO EXPERIMENTAL PRODUCTS, LTD. 
33, MUCH PARK ST., COVENTRY 

ea %RANTEED VALVES. -AL69. 6J5. 
6N ï, 6ßW6, 6BA6. 6BE6. 6A6. 6SL7. 61(8. 
Slit, 6X5. 6C6, rIDI), 5Y3. EF39, 12BA6. 
1213E6. 9/6, 6SU7GT. 7R7. 7V7 PEN383. 
VP133. KT66, 12/8. 717A, VS70. VS110A. 
VU508, CV57. CV18, 8012. KT7.91. 6N7. VT501. 
6V6, BATS. 6AM6 (EF91. Z77, 6F12.. 8 -. 
EF92 (W77. 9D6), IT4, 135, LUS. 3A9. 3V4. 3S4, 
6AG5, 7/8. 684, PEN46, 12SL7GT. 12,15GT. 
126H7GT, PEN23. BALS (F.1391. D77. 602. 
8/6. VR85, VGTI28. VR137. VItOS. 1299A. 
TA5GT. 541 7193, VR51, VR92 (EA50). VR78, 
211. 12A6 Metal Soiled, but Guaranteed. 
5/ -. 
VALVF.HOLDERS. -Int. octal amphenol. 
24 for 3. EF50 ceramic or micalex, It for 
3. Mazda octal paxolin or amphenol, 1 6 
for 3. BBA amphenol with base screen. 2'6 
for 3. British 4 -pin ceramic. L- for 2. UX 
7 -pin ceramic, 2/6 for 2. UX 5 -pin (for 807, 
etc.), 1!8 for 2. British 5 -pin high voltage 
type. 1/6 each. EA50 diode type. 4d. each. 
VCIt7, base. 253.each. EP50 valve retainers, 
screw type. L- complete. 
TOGGLE SW ITC HES. -D.P. D.T. for Mains 
use, 2/6. 
TOGGLE SWITCIFES. -S.P. On 1 Off for 
Mans use, L3. 
TRIMMERS.- Postage stamp type. 20 pF, 
30 pF and 70 pF. All at Od. each. 
MOVING IRON MIKES. -With switch, 
4/6. 
TORCHES.-Light rango over 300ft. Ring 
Focus. Complete with Bulb and two U2 
batteries. Brand New. As supplied by us to 
cinemas, etc., 7/8. 
HAVERSACKS. -Brand New Ex. Army. 
Ideal for Carrying Tools, Meters, etc. 

'approx. 71in. x 61n. x 2(in. with shoulder 
strap, 2! -. approx. Blin. x 61n. a 5lin. with 
shoulder strap and waist strap. 3'6. 
ROUND° TINS.-Black Enamel Fnish. 
Approx. llin. diameter 4l!n. high. Push on 
close fitting lid. Brand New. Useful for 
containing drills, components. etc. 3 for 
L6 or 5'- dozen, post free. Special Offer. 

J. B. SERVICE (BEXLTDHEATH) 

5, Mayplace Road West, Bexleyheath, Kent 

The " Fluxite Quina " at Work 
" A good place to plant it, my foot ! 

You know jolly well where it's put 
The wiring's all right 
Thanks to me and FLUXITE 

But we can't see our T.V. for soot ! " 
See thatFLUXITE SOLDERING PASTE 
is always by you -in the house -gar- 
age- workshop - wherever speedy sol- 
dering is needed. Used for over 40 
years in Government works and by 
leading engineers and manufacturers. 
Of all ironmongers -in tins, from 1/- 
upwards. 

FLUXITE 
SOLDERING PASTE 

A Staunch Companion to Flurite 
Soldering Fluid. 

SIMPLIFIES A LL SOLDERING 
Wr +te for Book on the Art of " SOFT " 
Soldering and for leaflets on CASE- 

' HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE. 

FLUXITE LTD., 
I 

Bermondsey Street. London, S.E.1. 

AMPLIFIER for 200 -250 a.c. in handsome 
radio cabinet 15in. x I lin. x 7in., provision 
for 61in. speaker, 3 v. (inc. rect.), 3 W. 
high gain with o.p. trans. Wired ready for 
use. E4. Its. 6d. (carr. 7/6). 
SPEAKER. 60in. P.M. 2 -3 ohm for above, 
12/6 (carr. 1/6 without amp.). 
RECEIVER at E9 18s. (carr. 7/6). 4 v. 
(inc. rect.), plus crystal detect. for 200 -250 
a.c. in cabinet above, for high quality 
reproduction of M.W. local and L.W. 
stations. 
RECEIVER (ex- Govt.) R11240, with all 
valves, 17/6 (carr. 5/ -). 
AUTO -CHANGER, 3 -speed EIO (carr. 
7/6). 
VARIOUS chassis ; over 30 components, 
3/- ; 4/- and 5 / -. 
VARIOUS wired mats of over 30 con- 
densers and resistors. 3/- and 4/ -: 
VARIABLE condensers 2 -gang, 6/- ; 3- 
gang, 3/6. -- 

HEADPHONES (H.R.), 15 /- pair. 
DUBILIER 40 -40-30 mf. 275 v. can type, 
2/ -. 
SPEAKERS. -P.M. 2 -3 ohm loin., 20/ -; 
5in., 12/6 ; 4in., 11/- (post I /.). 
VOL. CONTROLS. -I M. 2 -pole sw., 
5/- ; b M. I -pole sw., 4/ -, 
METERS (ex- A.M.), 21in. square flush 
0-1 A. thermo- couple, 6/6 ; 0 -5 mA mov. 
coil, 9/6. 
VIBRATOR transformer (6 v.) 145 v., 
28 Ma. with 5 K. load, 10/6. 

SEND US YOUR ENQUIRIES. RETURN 
OF POST SERVICE. SATISFACTION OR 
MONEY BACK. ALL GOODS NEW 

EXCEPT Rl124D. 

GLADSTO NE RADIO 
Gladstone Place, Newton Abbot, Devon 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925 

189, DUNSTABLE ROAD, LUTON 
Phone : LUTON 2677 

We have reprinted our popular 5 valve Super - 
het Circuit No. I. 

Also our 4 Watt Amplifier Circuit No. 2. 
Price : 1/- ea. Plus 

Postage 2d. 
Our New Comprehensive 50 -page Catalogue, 

Price 6d. 

Just released by the Ministry of Supply 

ALL DRY H.T. L.T. BATTERIES 
72 volt H.T., and 1.5 volt L.T. 

Layer type size, 6in. x 5in. x tin. 
ALL TESTED AND GUARANTEED FULL 

VOLTAGE BEFORE DESPATCH. 

OUR SPECIAL PRICE. Only 4/6 each, P.P. 1/3. 

2 for 8/ -, P.P. 1/6. 

WALTON'S WIRELESS STORES, 
48, STAFFORD STREET, WOLVERHAMPTON 
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Pt'ogratu tu e Poliilers 
" The Immortal Bohemian " 

THIS programme, which I looked forward to in 
my last article, has come and gone. Written 
and arranged by Spike Hughes from "The 

Life of Puccini," by Father Bante del Fiorentino, it 
occupied four episodes in the Light Programme, each 
of an hour's length. Though not all 1 had hoped it 
would be, it was quite an excellent series. Puccini 
was a figure ready made for Hollywood, Broadcasting 
House, Radio City, or where you Will -a 100 per cent. 
entertainer -none of your metaphysical- cum -re- 
ligious philosophical speculations as with Wagner, 
or your historical romanticism as with Verdi -an 
unashamed sensualist and the composer of some 
really magnificent music. That this has been dragged 
through the mire of cheap entertainment, and has 
suffered accordingly so that some of it is difficult to 
take seriously any longer, is partly its own fault. So 
have Handel's, Mendelssohn`s and Chopin's marches 
through no faults of their own. And much else 
besides. It nevertheless intoxicates and spellbinds, 
even when it reminds us, through the association of 
ideas, with curried mutton and rice at a popular 
restaurant. Even the summer now closing has been 
referred to as a Madame Butterfly summer -One 
Fine Day. 

The production rather fell down, I thought, on a 
shortage of operatic excerpts -a heaven -sent oppor- 
tunity of which more might have been made. Also, 
James McKechnie as the maestro and Gladys Young 
as Elvira Gemignani seemed hardly Latin enough in 
their respective characterisations. Spike Hughes was 
his usual excellent self as commentator, and is to be 
congratulated on a fine and entertaining job. Malcolm 
Baker -Smith produced. 

Voice of the BBC 
I have frequently noticed that the reports we get 

in the news bulletins on different happenings, usually 
political and industrial, are word for word the same 
as those given by BBC political and industrial corre- 
spondents and experts in " Radio Newsreel." l 
suppose this is just one manifestation of the BBC's 
vice of repetitiveness in all it produces, of which it 
doesn't yet seem to be even conscious. 

" Everest, 1953 " 
This was a thrilling presentation by Sir John Hunt 

and members of his great team -Tensing excepted 
through inability to be present -of their historic 
conquest of the world's highest mountain. Everest's 
29,002ft., and the mystery of how, if at all, it came by 
the odd two, was, I think, the first item of general 
knowledge I came by as a child. It probably was 
with many another, too. Consequently, the doubts 
cast upon its exactitude from time to time, coupled 
with attempts at its correction, seem almost as acts of 
lese- majesty. The presentation of the story was all 
the more effective and acceptable for being almost 
entirely free of commentator's rust and clogging. 
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Just a plain " Ladies and Gentlemen, Sir John Hunt," 
so to speak, and away we went. 

" Portraits from Memory " 
Bertrand Russell's new series, " Portraits from 

Memory," are as fine as everything this great man 
and excellent broadcaster gives us oyer the air. 
What a pleasure it is to listen to such a rich store of 
memories quietly and nostalgically unfolded. 

Piano 
Two piano recitals gave us some gorgeous and 

rarely -heard music. The " Goyescas " of Granados- 
both books -played by Eduardo dei Pueyo very 
effectively, and the " Pictures from an Exhibition" 
of Moussorgsky, done by Rudolf Firkusny quite 
magnificently. \Vonderful music. 

" The Weekly Bind" 
The new Murdoch- Horne- Costa, etc., feature, 

"The Weekly Bind," has got off to an excellent start. 
The first issues were packed with humour and well 
up to the best " Much Binding" standard. The cricket 
match report Has enormously funny. How long 
can it be kept up? 

History 
" Bella Donna," by Howieson Culff, from Robert 

Hitchen's novel and G. B. Fagin's play, is an integral 
link in the chain of Egyptian history- Cleopatra, 
the Pyramids, Napoleon, the Suez Canal, Fashoda, 
Ruby Chepstow and so to Farouk and Neguib. 
Those of us who can remember Mrs. Pat and George 
Alexander as Ruby and Dr. Isaacson respectively, 
at the St. James's in days long past, had our memories 
usefully and agreeably revived. Mr. Culff was first 
rate both as the Jew doctor and the deriver for 
broadcasting. And Sonia Dresdel was coldly and 
ruthlessly lethal as Mrs. Chepstow. A good 
Edwardian example of liquidation. 

Interviews 
The series of unscripted interviews, "Frankly 

Speaking," continued with bringing Dr. Maude 
Royden before the microphone. This remarkable 
woman made a notable contribution. 

1 cannot refrain from condemning the " Ashes " 
Test Match comments given in " Radio Newsreel " the 
evening the game finished. I thought it was in the 
worst possible taste and more suitable to a revivalist 
meeting than a game of cricket. The speaker, in 
trying to be closer, failed lamentably. 
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Adding A.V.C. to Straig Rcccivers 
A SIMPLE SCHEME FOR THE EXPERIMENTER By T. W. Dresser 

A" STRAIGHT," or T.R.F., receiver is easier to 
construct and to align than the most simple 
of superhets : it can be capable of a remark- 

ably good performance using modern valves and 
iron -cored coils, and from an audio quality angle 
and that of a quiet background it definitely scores 
over the superhet. 

The principal drawback, hitherto, to the T.R.F. 
short -wave receiver has been inadequate selectivity 
and the lack of A.V.C. Using good quality iron -cored 
coils the selectivity problem can be dealt with easily 
enough, and there then remains only the question of 
A.V.C. to be dealt with in order to bring the receiver, 
still retaining its initial advantages over the superhet, 
within reasonable measure of the latter in most 
other respects. 

The provision of A.V.C. in a straight receiver is 
not quite as simple as it would appear on the surface. 
To begin with there are a multiplicity of detector 
types to be dealt with and such things as reaction to 
complicate the matter further. For these reasons, and 
possib'y others, A.V.C. in straight sets has been 
avoided by the majority of designers and, in fact, in 
over ten years of perusing the technical journals 
only one design incorporating A.V.C. has been 
noted -that being in our pages in 1945. 

Over the same period, too, the anode bend and 
infinite impedance detectors have come very much to 
the fore by virtue of their manifest advantages over 
other types, and this has some bearing on our subject. 
These types of detector, possessing as they do a high 
input impedance and, therefore, unlike the diode, not 
liable to affect the selectivity of their tuned input 
circuits, also have the additional advantage of being 
less liable to distortion on heavily modulated signals. 
Despite these definite virtues, however, neither type 
of detector has succeeded in attaining the popularity 
it merits and the reason is not hard to find. It is 
precisely that with which this article is concerned- 
the difficulty of providing A.V.C., more particularly 
as A.V.C. , rightly enough, is regarded as a necessity 
in any modern receiver. 

Results Obtained 
Now if such a detector can be fairly simply com- 

bined with an A.V.C. circuit, it will be useful from 
all viewpoints : the signal quality and selectivity will 
be improved, fading reduced to a minimum, and 
listening pleasure greatly enhanced on account of 
these very factors. 

Probably it will not have escaped the notice of 
readers that in almost all such detector circuits an 
R.F. choke, together with its associated filtering 
condensers, is placed in' the anode lead, and even 
where there is no choke invariably there is a resistor 
serving the same purpose. This gives us the clue to 
our A.V.C. arrangement. if R.F. were not present 
at the anode it follows there would be no need for a 
filtering circuit, but as there undoubtedly is; why not 
make use of it to provide an A.V.C. supply ? 

The Circuit 
A circuit, based upon these lines of thought, is 

given on the right, the detector in this case being of 

the anode -bend type. The R.F. choke in the circuit 
functions as a load impedance for the R.F. com- 
ponent of the detector output signal, and the voltage 
developed across it is applied by means of the coupling 
condenser Cl to a separate A.V.C. rectifier which may 
be either a diode valve or a Germanium crystal at the 
builder's discretion. The resultant A.V.C. is then 
applied to the grid or grids of the R.F. amplifier or 
amplifiers. In many cases it will be found that there 
is already an R.F. choke in the anode lead and all that 
is necessary then is to disconnect the decoupling 
condenser on the anode side and connect in its place 
one side of Cl. 

With an infinite impedance detector the procedure 
is just as simple. The choke is connected between 
the anode of the detector and H.T. plus, and Cl is 
taken off the anode as in the case of the anode -bend 
detector. 

In conclusion, while the arrangements detailed here 
are very simple to carry out, they are very effective in 
every way. The high input impedance of both types 
of detector is not affected in any way and the A.V.C. 
action, due to the R.F. amplification in the detector 
(both these detectors are R.F. amplifiers, although 
poor ones) is excellent. It would seem that a receiver 
based upon this circuit would prove extremely good, 
using, say, two R.F. stages, an infinite impedance 
detector with A.V.C. as indicated in this article, a 
low power audio stage and push -pull 6F6's or KT61's 
in the output stage. Such a receiver would have just 
those advantages mentioned in the first paragraph - 
namely, excellent station -getting properties, con- 
stancy of signal and good audio quality, and from my 
own experience I know that those things can contri- 
bute much to the enjoyment of short -wave listening. 

Audio 
nput 

to grid 
of next 
valve 

oi 
NF OOlF 

AVC 
output 

750 
tcn 

6H6 
or 

Xtal 

Circuit showing the 

scheme -described 
above. 
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CONNECTING WIRE SNIP 
P.V.C. insulated 23 s.w.g. cop- 
per wire in 100ft. coils. 2,9 each. Colours available : Black, Brown. 
Red. Orange, Pink, Yellow, White. Transparent. 4 coils for 10, -. 

TABLE RADIO CABINET 
Due to a special purchase, we 
are able to offer this very fine 
cabinet., size approx. 16 x 16 a 7 -walnut veneered and satin 
finished. Complete with 3 colour, 
3 waveband glass scale at only 
37:6. carriage and packing 3!6. 
We also have a limited quan- 
tity of the, complete chassis 
to fit these cabinets, specifica- 
tions 5 loctal valves, standard long- medium and shor 
wavebands. A.V.C. hin. speaker. A.C. mains operatic( 
Price £9.19.6. plus 10'- carriage and insurance. H.I 
terms £3.7.0 deposit, or with cabinet £4.0.0. 
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SERVICE DATA 
100 s,ruicc sheet s, covering British 
receivers which have been sold in 
big quantities, and which every 
service engineer is ultimately 
bound to meet. The following 
makers are included : Aerodyne. 
Alba, Bush, Cossor, Ekco, Ever - 
Ready, Ferguson, Ferranti, G.E.C., 
H.M.V., Kolster Brandes, Lissen. 
McMichael, Marconi, Mullard, 
Murphy, Philco, Philips, Pye, Ultra. Undoubtedly a mine of information invaluable to all who earn their living from radio servic- 
ing. Price £1 for the complete 
folder. 
Our folder No. 2 consists of 100 data sheets covering most of the popular American T.R.F. and super - het receivers " all dry." etc., which have been imported into this coun- try. Names include Sparton, Emmerson, Admiral, Crossley. 
H.C.A. Victor. etc. Each sheet gives circuit diagrams and com- ponent values, alignment proce- dure. etc.. etc. Price for the folder of 100 sheets is It Post free. 

SOM WEAVE 
This really 
lovely loud- 
speaker fab- 
ric we offer 
at approxi- 
mately a 
third of to- 
day's cost. 
It is ]tin. 
wide and 
our price is 
121- per yard 
or panels 
12in. x 12in., 
1,9 each. 
This is also very suitable for covering plain wooden cases, for portable radio amplifiers, etc. 

BE PREPARED 
for a cold winter by 
making our low cost `rj. -->,5 Electvie. Blanker. i` " 27 yards of - spec i a l heater wire and blueprint. 20 / -. Blueprint only 1'6. 

Complete kit comprises Hi- craft 
40 watts control unit, starter lamp. 
lamp holders, clips and wiring dia- 
gram. Price less tube. 22 6. plus 
1/6 post. With tube 30 / -, carriage 
and insurance 3/6. Tubes 716 each, 
carriage free minimum quantity 6. 

" MIDGETROPIIC " 
Radio Cabinet 

This pleasing small cabinet is in 
bakelite and is sunlit ed com- 
plete with dial ring, pointer as 
illustrated but less knobs, also 
included is metal chassis and 
hardboard back. Price 15' -, 
plus 215 postage and packing. 

Circuit of £3 radio to fit, 1:6. 

THE SUPERIOR 15in. 
Up to the minute TV 
for only 137 -10 -0. 
A 20 valve televisor for 
the amateur construc- 
tor, all components, 
valves and 15in. Cossor 
Cathode Ray Tube 
costs £37 10.0 plus 
£1 carriage and insur- 
ance or £12.10.0 
deposit and 12 monthly 
payments of £2.11.6. Constructor's envelope 
giving full details and 
blueprint 7 6. Return- 
able within 11 days if 
You think you can- 
not make the set. 

THE ELPREQ GENERAL 
PURPOSE AMPLIFIER 

A self -contained A.C. /D.C. mains 
operated amplifier which has .101 
applications such as for dance -band 
in small halls, factory call system. 
gram. amplifier. baby alarm, etc.. 
will drive 4 extension speakers. 
Complete with hand microphone 
and built -in speaker in portable 
carrying case, fully guaranteed. 
9 gns or H.P. O!4 deposit, plus 
5/- carr. and insurance. 

LAST FEW 
£3/19/6 

LAST FEW 
The Lectross 
w a r m s 
room as it 
d r i e s clothes. Size 3ft. 
wide, 3ft. 
high and 5in. 
deep. It has 
four stove - 

enamelled rails and works on 
A.C. or D.C. mains, consuming 
650 watts. , Fally guaranteed. 
Price £3.19.6. pies 7.6 carriage. 

RADIO 
STETHOSCOPE 
A novel device aptly 
called a Radio Steth- 
escape is described 
in a recent edition of 
the " Radio Con- 
structor-" With it 
in most districts a 
receiver can b e 
checked from the 
grid of the first valve 
right through to the 
output. It is a com- 
plete fault -finder. 
The only parts 
needed to make the 
simple circuit tracer 

are a pair of crocodile clips, a 
germanium crystal, and a paper 
tubular condenser, and we will 
supply whole outfit for 6i6, post 
free, and with each outfit we will 
give reprint of the article as it 
appeared in the " Radio Con- 
structor." 

MULTI-SPEED 
MOTOR 
Works off 
A.C. D.C. mains 
fitted with gearbox 
any speed 
from 1 r.r.m. 12 6, post and plug., 
1i6. 

Thi= is a 
calve A.C. super - 
het. covering the 
usual long. 
medium and 
elmrt wave- 
bands. It has a 
particularly fine 
dear dial with 
nn extra long 
pointer travel. 
'L'he latest type 
loctal valves are 
used and the 
chassis is com- 
plete and ready 
to operate. 

Chassis size 15ín. x 6in. x 6in. Price 69.19.6 complete with 
hin. speaker. Carriage and insurance 10 -. H.Y. terms 
£3 7.- deposit. Table model cabinet to suit -37j6 plus 
36 postage and insurance. 

THE MONTH'S SNIP 
Superhet 5- valve three wave -band radio chassis made 
by BEETHOVAN. A.C. mains working (110 to 250 
volts( all MULLARD valves, large illuminated dial. 
chassis size 9d x 71. x 81 complete with ROLA s] raker 
Ready to work, fully guaranteed price £7.17.6, 
carriage and insurance, 7 6. 

ADJUSTABLE THERMOSTAT 
250 v. heavy sìlv,'r contacts can bc- 

adjusted to op °rate between 70 deg. 
-300 deg. F. These are suitable for 
aquarium heaters. electric blankets, 
etc.. etc. 
1 Amp. Model. 3'8. 
2 Amp. Model, 516. 5 Amp Model. 14 6. l'o5l. 
extra. Don't be cold this winter, make an Elects c 1 

ket, blueprint 1/6 post free. 

ELECTRONIC PRECISION EarMENT n sea RUISLIP MIDDLESEX - LOND 
ON E.C4 

42-46 WINDMILL FLEET 51. 

Dept. 7. 
also 29, STROUD GREEN ROAD, FINSBURY PARK. 

COIL PACK 
SNIP 

Manufactured by quite a famous 
company, this 3 wave Coil Pack 
incorporates a Gram position and 
Long. Medium nd Short wave 
hand, designed for 405 kcis I.F. 
Brand new and fully guaranteed. 
complete with circuit only 19'6, 
limited quantity so act quickly. 
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LEWIS 
RADIO COMPANY 

for 

Cabinets * 
Send for our catalogue of R /G, T /V, Table, 
Speaker and Corner Cabinets. 

* l'omponents 
Send for our FREE 40 pp. catalogue of 
T/V and Radio components. 

Chassis 
Leaflet available on our 5V 3 W/B Superhet 
Radiogram Chassis. 

* Amplifiers 
Send for details of our domestic type 
Amplifiers. 5 and 41 watt. 

Tape 
Recorders 

Full details of our new tape recorders 
available. Also heads, tape and mikes. 

-120, GREEN LANES, 

PALMERS GREEN, LONDON, N.13 
BOWes Park 6064 - 
YOU 

can become 
a First Class 

RADIO 
ENGINEER 
We can train you to earn good 
money in your spare time or 
start a radio business of your 
own. Our Home -Study Courses 
are easy to understand and the 
fk.' -s are very reasonable. Post 
coupon now and we will send 
you full details in plain sealed 
envelope. 

T. & C. RADIO COLLEGE 
Post in unsealed envelope, Id. postage 
To : T. & C. RADIO COLLEGE 

36, Northfield Road, 
Ringwood, Hants. 

NAME 

ADDRESS 

P11/53 
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COMM UN !CATIONS RECEIVER R.1155 
The famous ex. Bomber Command Receiver 
known the world over to be supreme in its 
class. Covers 5 -wave ranges 18.5 -7.5 mole. 
7.5 -3.0 mcls, 1,500 -603 kors, 500 -200 kc /s. 
200 -75 kc /s. and is easily and simply adapted 
for normal mains use, full details being 
supplied. Aerial tested before despatch 
these are BRAND NEW AND UNUSED 
IN MAKERS' ORIGINAL TRANSIT 
CASES. ONLY £11l19í6. 
A few used receivers, also tested working 
before despatch, are available at £7'19/6. 
A few of the R.1155 N model can also be 
supplied. This is the latest version which 
covers the Trawler Bands, and in addition 
is fitted with ultra slow motion tuning. 
Used, but tested working before despatch, 
ONLY £17/19/6. 
A factory made Power Pack, Output Stage 
and Speaker, contained in a black crackled 
cabinet to match the receiver, can be 
supplied at ONLY £5'1010. Operates re- 
cetYer immediately. 
DEDUCT 10:- IF PURCHASING RECEIVER 
& POWER PACK TOGETHER. 
Please add carriage costs of 10/6 for 
Receiver, and 5/- for Power Pack. 
COMMUNICATIONS RECEIVER 
R.1224A. An ex. R.A.F. 5 valve Battery 
Superhet which covers 1.0 -10.0 mcls (30- 
300 metres), in 3 switched wave bands. 
Employs RF stage and 465 kc /s I.F., large 
Muirhead slow motion tuning dial, aerial 
trimmer, reaction /BFO control, sensitivity 
control and H.I. impedance and 600 ohm line 
outputs. Exceptionally sensitive and 
selective. Complete with valves in wooden 
cabinet, with hinged lid, size 141in. x 10in. 
x 91ín. Finished in grey, with calibrated 
chart. Requires only 2 v. L.T., 9 v. G.B.. 
120 v. H.T. BRAND NEW IN MAKERS' 
PACKING. ONLY £3.'1916 (carriage, 7/6). 
V.H.F. RECEIVER R.1132A. Covers 
100.124 me /s with variable tuning. Com- 

conddition. 
all 
ONLY 59/6 (carriage. etc., 

110/6). 

POWER PACK TYPE 3. Used by the 
Services with the above receiver. 
standard 19in. rack mounting lob to ma. 
the receiver, this is for 200/250 v. 50 cyc 
mains with output of 250 v. D.C. 103 ma 
and 6.3 v. 4 amps. Is fitted with H.T. curren 
meter and voltmeter, and is a really superb 
unit which can be used for a variety of 
sets. Tested working before despatch. 
ONLY 90/- (carriage, etc.. 5, -). 
RECEIVER 25'73. Part of the TR.1196. 
Covers 4.3 -6.7 mc's.. and makes an ideal 
basis for an All Wave Superhet, full modi- 
fication data being supplied. Complete 
with valves. 2 each EF36 and EF39. and 1 
each EK32 and EBC33. ONLY 251- (postage. 
etc., 2/6). 
RECEIVER R.1225. Covers 100 -150 mcis. 
and contains 5 valves EF5O. 2 of EF39 and 1 
of EB34, together with a multitude of short 
wave components. An excellent little 
breakdown unit for ONLY 25 (postage, 216). 
INDICATOR UNIT. TYPE 95. Exactly 
the same as the Type 62. but for 50 cycle 
operation. Built on a two -deck chassis, it 
contains VCR97 Tube with mu -metal screen. 
16 valves SP61, 2 of EB39 and 4 of EA50, 
also shoals of components. In new condi- 
tion. A snip at ONLY 59'6 (carriage, 76), 
INDICATOR 62A. Another two deck 
chassis lob, this contains VCR 97 tube with 
Mu -metal screen. 12 valves EF50. 4 of SP61. 
3 of EA50 and 2 of EB34. IN NEW CONDI- 
TION IN MAKERS' TRANSIT CASES. 
ONLY 996 (carriage, etc.. 10 6). 
TRANSFORMERS. Ex. W.D. & Admiralty. 
Built to more than 50°;, safety factor, with 
normal A.C. Mains Primaries. All Brand 
New and Unused. 
330 v.-0-330 v. 100 ma.. 4 v. 3 a, 22 16. 
EHT 1.400 v. 2 ma., 520 v. 10 ma., 300 v. 10 ma.. 

2 v., 1.5 a . ... ... ... ... ... 
L.T. 6.3 v. 7.7 a.. 4.2 v. 2.5 a., 4 v.1 a. ... 19/8 
L.T. 4 v., 20 amps. C.T. ... ... ... 30.- 
Please add 2/6 per transformer postage. 
AYO MODEL 40 UNIVERSAL TEST 
METERS. Have had some use but every 
meter has been thoroughly checked and 
tested, and is GUARANTEED IN PERFECT 
WORKING ORDER. An ideal opportunity 
to acquire a first grade tester at low cost. 
ONLY £9 19/6. 
C. W. O. Print name and address clearly. 
Amounts given for carriage refer to inland only. 

U.E.I. CORPORATION, 
138, Gray's Inn Road, London, W.C.1 

(Phone : TERminus 7937) 
(Open until 1 p.m. Saturdays. We are 2 
mins. from High Holborn (Chancery 
Lane Station) and 5 mins, by bus from 
King's Cross.) 

LYONS RADIO 
LTD. 

3, GOLDHAWK ROAD, Dept. M.P. 
SHEPHERDS BUSH, LONDON, W.12. 

Telephone : SHEpherds Bush 1729 

RECEIVERS TYPE R.1155. -These Popu- 
lar communications receivers with a frr- 
s uency range including 20, 40 and 80 metre 

Ham " bands and Long and Medium Wave 
transmissions in " Used " condition but In 
good working order, complete with seven 
valves and circuit diagram and data leaflet 
included. Aerial tested before despatch. 
PRICE ONLY, £6.17.6, carriage 7/6. We can 
also supply a Power Paek,%OutputStaise 
Unit to operate these receivers direct from 
A.C. Mains. Fitted with moving coil loud- 
speaker and valves, ready for plugging 
straight into receiver for immediate use. 
PRICE. £5.10.0, carriage 3/6. 
2,12 V. ACCUMULATORS.- Assembled 
in metal cases 81 x 8; x 61ns. with carrying 
handle that folds fiat when not in use. Rated 
at 12 v. 14amp: hour. Connections from each 
cell terminate to a threaded stem so that it is 
quite easy to re- arrange connections to 
supply say. 2 v. or 6 v. with, of course, a 
proportionate increase in amp.-hour cape, - 
city. In unused condition although outside of 
cases may be store soiled. PRICE 261 -, 
carriage 4; -. 
FREQUENCY METERS.- Switchboard 
mounting, Tin. dia. for direct connection 
to 230 v. A.C. mains. Calibrated 40 to 60 
cycles. PRICE £4.10.0, post 276. 

VALVE BARGAINS. -CV138 Services 
equiv. of 6AM6, EF91 and 8D3. PRICE, 8 - 
o- 3 for 21/ -. Type 1625 exactly the same as 
the 807 but 12 v. heaters and 7 -pin U.A. 
base. PRICE 7/6, or 2 for 13 9. VR91 (EF50,, 
6 for 32/6, or 12 for 59/8. All removed from 
new, unused equipment which we retest, 
box and guarantee. 
6 v. VIBRATORS.-Standard 4 -pin U.N. 
base Mallory type in brand new condition. 
PRICE 10, -, post Paid. 

NEW 1 

OUR LATEST PUBLICATION 
The 

" HOME CONSTRUCTOR " 
incorporates Circuit and 

FULL CONSTRUCTIONAL 
DETAILS 

for Building Any or All of these 
FIRST -CLASS SUPERHETS : 

1. 3 -Valve Feeder Unit (a) 2 Waveband 
(b) 3 Waveband 

2. 4 -Valve Feeder Unit (3 Waveband 
with R.F. Stage). 

3. 5 -Valve 2 Wiband Receiver 
(a) For A.C. Mains. 
(b) For A.C.1D.C. Mains. 

4. 5 -Valve 3 W band Receiver 
(a) For A.C. Mains. 
(b) For A.C./D.C. mains. 

5. 6 -Valve 3 W band Receiver 
(a) For A.C. Mains. 
(h) For A.C.'D.C. Mai:.:. 

Other Contents include : 

How to Build an Efficient Crystal 
Set. 

How to Make a 2 W,band;Gram 
Coil Pack. 

Circuits of Two Different TRF 
Receivers. 

Detailed Instructions on Soldering ; 

Simple Metalworking for Radio ; 

General Constructional and Servic- 
ing Notes ; Resistance Colour Code 
and How to Use It. Our fully illus- 
trated Catalogue of High Class 
Components is included. 

This is a Booklet no radio enthusiast 
need be without for the price is 

ONLY 2/6 ONLY 
SEND FOR YOUR COPY TO -DAY 

to our new offices and showrooms : 

SUPACOILS, 21, Markhouse Road, 
London, E.17. 

(Buses 685. 687: 3mins. from St. James 
St. Rly Stn., E.17.) 

TRADE ENQUIRIES INVITED 
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The Other Side ®f Service 
SOME INTERESTING EXPERIENCES BY A SERVICE ENGINEER OF OVER 

30 YEARS' EXPERIENCE 

By F. E. Apps 

THE job of a service -engineer can be most 
diverting and often amusing. The most 
interesting incident of any, to me, happened 

a few years before the outbreak of the last world 
war. At the time I was a field service engineer with 
one of our largest manufacturers, and on reporting 
one morning to our London depot, the manager 
sent for me. He informed me he was sending me on a 
most important job. He gave me a very impressive 
talk on how I must maintain the high reputation of 
the firm, etc. etc. I began to think that this is a 
Buckingham Palace job, or perhaps even the Kremlin! 
However, it turned out to be a visit to the Empire 
Nursing Home, and the client was the late His 
Excellency, The Marchese Marconi. He was on a 
visit to this country at the time and had been taken 
ill. One of our associated companies had lent him 
a set so that he could listen to Rome whilst in bed. 
This set had, unfortunately, broken down after a 
couple of days, and it was my job to put it right and 
ensure that it did not happen again. Of course, I 
felt rather proud of the assignment, but also a certain 
amount of trepidation, at having to service a set for, 
and in the presence of, the " Father of Radio." 

His Excellency was in bed when I arrived and 
greeted me very cordially. The job was quite a 
simple one. Packing had been left inside the receiver 
and had shifted slightly, lifting the grid cap off the 
frequency changer. The D D T also had a slight 
heater -cathode leak. Changing the valve, replacing 
grid cap and checking over took only a few moments, 
and within a quarter of an hour of my arrival 
Marconi heard " Radio Roma " again. He was very 
pleased about this, and frankly informed me that 
he knew very little about present day receivers and 
could not possibly have serviced it himself. Having 
completed the job to his satisfaction, he then con- 
versed with me for about half an hour. He told me 
that he had been conducting research into micro- 
waves on his yacht Electra. He inquired of my 
experience in radio and was interested to know that 
1 had used his first receiver, the " Magnetic Detector." 
whilst serving as an operator in the Royal Navy. It 
was, in fact, a very interesting half -hour, and one 
that I shall always remember. I have one regret 
about this job. His Excellency signed my job sheet 
as being very well satisfied. I had to return this but 
made application for at least a copy to keep. Some- 
how it apparently disappeared at the Head Office 
and could not be traced. Thus I missed having a 
service sheet signed with the magic signature - 
G. Marconi. 

At St. Martin's 
Of the amusing jobs I think the one at St. 

Martin -in- the -Fields was perhaps the most laugh- 
able. My job there was to completely overhaul and, 
if necessary, rewire the P.A. system of the church. 
It took a few days to complete, owing to the church 
being used quite a number of times for services. 
When these were not occurring, one had to move 
quite reverently about the church as people were 
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continually calling in to pray. This meant that 
testing pulpit and choir microphones was somewhat 
difficult. However, the job was completed and a 
final test was necessary. In the crypt there was a 
receiver and amplifier that was used to broadcast 
the BBC services to the main church and this, of 
course, had to be checked. I switched on the receiver 
in the crypt and heard the BBC broadcasting some 
chamber music which I considered was not unsuitable 
for checking the speaker in the main church. I 

switched on the amplifier and then proceeded up to 
the church, but on my arrival was met by the verger 
who in a horrified voice. said, " For goodness sake, 
switch off." 1 did so and then went to find out what 
all the trouble was about. Apparently, during the 
time between when I first heard the BBC and my 
arrival back at the main church, the programme had 
changed and hot jazz was being broadcast in the 
church to the consternation and horror of some old 
ladies who were praying there. I thought to myself, 
" I'm for the high jump here," but everything turned 
out all right. The Vicar, who I believe I am correct 
in saying was the late Dick Sheppard, came to the 
church to see me. He said : " What have you been 
doing in my Church ? " I explained it to him and 
he smiled and said, " It was unfortunate. Well you 
won't hear any more of this but I will. Probably for 
the next six months some old dears will remind 
me about it." 

He was right, I never heard any more of it, but 
the memory of the looks of horror on the old 
ladies' faces will remain with me always. 
Upsetting the Conductor 

Another amusing thing happened when a bunch 
of engineers were installing a complete new set of 
equipment in the Royal Opera House. This was a 
rather complex job with many speakers and micro- 
phones with appropriate switches and fading 
apparatus. It was a rush job and we were working 
late one evening making the final touches. There 
was a certain amount of hammering going on, and a 
certain very well -known conductor was conducting a 
final rehearsal. Apparently, the hammering disturbed 
him, for he suddenly stopped the rehearsal and 
shouted out to us to stop everything until he had 
finished. There was complete silence for a moment, 
then from the speaker came a tremendous " rasp- 
berry." This was caused by the chap on the P.A. 
switchboard getting a bit panicky and not switching 
off in proper sequence. When the raspberry " was 
heard, the conductor, who was well known for his 
temperamental ways, went almost white with anger, 
but the whole situation vas saved when the chorus 
burst into laughter. By this time the conductor saw 
the funny side of it and he even deigned to smile. 
In the end he got his own back by keeping that 
rehearsal going as long as possible, thus keeping us 
working well into the night to complete the job. 
Pot of Earth 

Of another job I went on, I had heard many times 
but I did not believe it until it actually happened to 
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me. A caretaker in one of the big city business 
premises had purchased one of our sets which he said 
was faulty, as he was getting a lot of interference. On 
switching on his set it was certainly noisy, but this 
was definitely due to electrical interference. He had 
an indoor aerial, although he could easily put up an 
outdoor one, as he occupied a flat at the top of the 
building. I advised him to do this and then questioned 
him if the set was earthed. He said yes -and a good 
earth, too. I checked this and found the lead going to 
an earthenware vase underneath the table on which 
the set was standing. This was filled with earth and t 

a copper earth rod embedded in it. He was really 
surprised when I told him that it was useless, and he 
informed nie he had purchased the best leaf -mould 
possible. I am happy to say that when he had his 
outdoor aerial and an earth on to a rising main water 
pipe, most of his troubles disappeared_ 

At a Mayfair Flat 
Another job that was very intriguing was at a small 

flat near Shepherd Market. A radiogram had 
developed a fault on the radio. The lady had a 
Scottish name, but when she opened the door to 
me she was Parisienne to the eyebrows. The flat was 
rather ornate and smelt to the heavens of scent, face - 
powder, etc. Some rather striking pictures were on 
the walls, the lighting was dim -in fact the place 
reminded me of something I had seen somewhere 
before. I tackled the set and found it was an inter- 
mittent fault in an I.F. stage, but before I could 
locate it, the lady requested me to leave for about 
half an hour as she had a gentleman calling. Being 
desirous of a cup of tea, I acquiesced. On returning 
I carried on with the job, but after about ten minutes 
I was again asked to leave for half an hour. I had to 
go, but rang up head office and explained the situation. 
They said carry on as customer desires. Well, five 
times I had to leave, but eventually after six hours on 
the job it was completed. I only hope that her 
gentlemen friends stood the charge for the time spent 
on that job. 
A Valuable Bowl 

One job that was tragic for me in the first case, but 
later turned out O.K., was when I was sent to install 
a large radiogram for an M.P. At the time this M.P. 
was the Chief Whip. An anti -interference aerial had to 
be fitted at the same time, so a man was sent to do 
this with me. I went up on the roof, which was easily 
accessible, and pointed out where the aerial was to be 
fitted and where the screened down lead was to run. 
I then went down to the set to remove transit bolts, 
etc., and check over. By this time the aerial engineer 
had rigged the aerial and run the down lead outside 
the room where the set was being installed. I in- 
structed him to wait until I had inspected the aerial 
before bringing the screened lead into room. I went 
up to the roof wearing a raincoat and inspected aerial 
and down lead. Finding everything O.K., I came 
down, and my coat being wet (it was raining), I went 
down to the servants' quarters to hang it up. Whilst 
talking to the butler below stairs, we both heard a 
terrific crash from up top. On investigation we found 
that the aerial engineer had ignored my instructions 
entered the room and knocked over a glass bowl. The 
pieces were swept up and I carried on with the job. 
When finished, 1 rang up head office and told them 
of what had occurred. They asked me to estimate the 
damage. I quoted 4s. 6d. Glass bowls of that descrip- 
tion were approximately that price. 
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Two days later both the aerial engineer and myself 
were on the carpet. The glass bowl turned out to be a 
family heirloom, approximate value £2,000. Both of 
us were sacked by the London manager. Of course, 
I was not satisfied with this and immediately wrote to 
the M.P. in question, pointing out that it was in no 
way my fault as his own butler could testify. 

The happy result was that this M.P. wrote to the 
firm to waive all claims if I was reinstated, and I am 
glad to say that this was done. So now, of course, I 
say M.P.s are sometimes quite useful. 

Heir to Millions 
I once had to make a service call on Barbara 

Hutton, who at the time was living at Hyde Park 
Gardens. At the time much publicity was being 
given her and her baby son. I was shown into a room 
by the butler and left to get on with the job. When 
it was completed the butler came back and asked me 
if I would like to see the baby which was just being 
taken out for an airing in the park by his two nurses. 
I went and saw him, but when the butler said " See 
how he smiles," I could not help saying, " Who 
wouldn't, if they were worth a couple of millions." 
The room where the radiogram was installed was 
practically empty except for a couple of sideboards 
and a cabinet, on and in which were what appeared 
to me to be some old vases and bowls. The butler 
informed me that these were real Chinese jade and 
worth over £100,000. 

diarsziva 
" GUIDE TO BROADCASTING STATIONS," 

7th edition. Published on September 1st, 1953, 
by Iliffe and Sons Limited. Size D16mo, 5in. by 
41in. 104 pages. Price 2s. (postage 2d.). 

This useful little book has been fully revised and 
enlarged for its seventh edition, and now provides 
data (corrected to August 1st, 1953) on the world's 
broadcasting stations. The book lists first in order 
of frequency and then geographically all the European 
long- and medium -wave stations, and over 1,600 
short -wave broadcasting transmitters working on a 
power of over 1 kilowatt throughout the world. 

The long- and medium -wave list shows the channel 
allocated to the station under the Copenhagen 
Plan, the frequency, wavelength and output power. 
The short -wave list shows the frequency, wavelength, 
output power and call. Entries have, with the 
co- operation of the BBC, been checked against 
frequency measurements made at the Tatsfield 
Receiving Station. 

Other tables give operating details of some 40 
television stations in Europe, over 160 European 
metre -wave stations (four times as many as in the 
previous edition), consol transmitters and standard 
frequency stations. Another useful feature is the 
table of international call sign prefixes covering 
the world. 

WIRELESS COILS, CHOKES & TRANSFORMERS 
Sth Edition 

6/- or 6/4 by Post from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, Strand, London,W.C.2. 
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Volume Controls 
Ma,iget Lda -... o ay pc. 
Long spindle .i'arata 
teed 1 year. 
LESS Sw. S.P. s . 

3/- 41- 
D.P. Sw 

4/9 
ALL VALUES. - 10K. 
to 2 MEO. 

PRACTICAL WIRELESS 

80 CABLE COAX 
STANDARD lin.,I i:uo. 
Polythene insulated. 

R EDICE A 

PRICE 

9 D. A 1 ti la 
NO Goa. 

COAX PLUGS, 1 2 Gab. 
SOCKETS. 1.2 each. 

LINE CONNECTOR, 3 2. 

BALANCED TWIN FEEDER per yd. ed. 80 
TWIN SCREENED FEEDER per yd. 1' -5 ohms 

50 OHM COAX CABLE. 8d. per yd. 
TRIMMERS, Ceramic. 30, 70 pf.. 9d. ; 100 Ir. 
150 pf. 13 ; 250 pf., 1'6 ; 600 pf., 1.9. 

RESISTORS.-All values : } w.. 4d.: I l ., ed. ; 

lw.,8d.;2w.,1, -;lae.l °;,,2:-;2.°,16. 
WIRE -WOUND RESISTORS. -Beat. Makes Miado. 
titre Ceramic Type -5 w., 15 shin W 4 K.. 19: 
10 W., 2f1 ohm to 6 K , 213: 14 w., 30 h", to 1U 

K., 2,9 ; 5 w. Vitreous, 12 K. to 23 K., 3,' -. 

WIRE-WOUND POTS. 3 WATT. FAMOUS MAKES. 
-Pre-Set Min. TV. Type Knurled, Slotted Kn,b. 
All values 25 ohms tu 30 K., 50 K. and 100 K. 
(Carbon Track), 31- each. Stan,anl alai Pot,:, 
2410. Spindle. High Grade. Ad Values. 100 ohms 
to 50 K. 5;6 ; 100 K., 61. 
O'P TRANSFORMERS. 'l'appel small pentde, 
3 9. limey duty 70 n ., 46. Ditto, tapped, 4 9. 

L.F. CHOKES 10 h. 64 ma.. 4 6. 22025 h. 1001140 
na., 12.6. 5 h. 240 ma. 15' -. 13 h. 100 Ina. 10:6. 

LYNX, choke, 3 h. 2.70 ma., 13/6. 

MAINS TRANS. -Made in mar own work -hop+ to 
high grade specification. Fully inter - leaved and 
tupregnate,l. Heater Trans., tapped print. tl 200 v./ 

2350 v tì,3 u. IA amp., 7'6. 330- 0.350, 50 
6.3 v. 4 a., 5 v. 2 a., ditto ::0030.100 ditto 2366-250, 
21/' -. Vieumaater. auto (ype, 35/-. 'l'e,eking, 30' -. 
Lynn, 30/ -. Coronet, 30'-. 
QUALITY PP.0:P TRANS. 20 w., special Staltov 
4 a. Guns. Sectionalised. low leakage x!ndibee. i- 
rnary 71H.. irakagc inductance 0-075 H. 
Secsaa,lary inipedan. mad I5 oh'as. Priaav 
mp.dance to individual r o diensue,. lolly shrouded 

i terminated. 3 gun. 1ail!,,, :' ahoye 15 a "t: 
mat, 2lgns. Part Post 

., 
t Packing laU C.h,, : ;rs 

a 'from.), I . extra ple. 

MIDGET WALNUT CABINET. -lain. s u. s .'ai,,. 
complote with pu lched clomsia, dial, I.o -k- plate, 
,stun, drive, spring, pointer, etc. 28 6, plu' (mot 2; -. 

TYANA.- Midget Soldering lion. .. 220 v. or 
:80250 v., 16/9. 

EX GOVERNMENT UNITS. -Our -elra ti, m. 
different. All Lmatailniog useful par lo. TO t 'L1..A It 
,air. paid, 15/ -. 
TAG STRIPS. -2 -way, Ed.: 3 to 5 -may, 3d. ; a; x,ay. 
4d. PLATED Terminals, 66. ca ch. 

TERMINAL BLOCKS. -2 -way, 9d. ; 4 W., 1:8 ; 

23, etc., up to 12 w., 4 6. 

MARY ANN Vacuum ('leaner Flenible Moses. 1J:ated 
ruade, Itla. diam. fitting. 108. 13ft. appliance lead, 
switchedcuunector and combination :adapter, 19, 

EXTENSION LOUDSPEAKERS. -4'. in. P.M. :3 ohm 
mit, less tatasf., attractive wooden cabinet, com- 
Idete, 
SCREENED GRID CAPS hut. oct. or Mazda, 8d. each. 

TV. AERIALS.F'ull range popular tepee in stock. 
Aerialite, etc. All channels. Indoor loft type Ins. T., 
13'8. Outdoor single dipole, 37 :6. H type with 

ivaney lashings, eta., 92'6. X type Dublez, 7ft. 
areas( mad chimney !aahings. ele., 88,6. Fringe 
models available. Ask for quotation. 

TOGGLE SWITCHES EX -GOVT. " 011-013" 9d. 
Moore solder 6,640, ;titi., 5/6 I Ih. 
PC. wire 18 to 22 8.W .r., per yd., 2d. PVC Con- 
noting wire, 10 colours. Slagle 'r Strands.(, 

2d. yd. 1170 Valveholder anal Screening Can. 11. 
V'hol :lens, octal, pay., 4d.; moulded, ed.: 13E30, 
1370, 9d.; BSA, RUA. 1 / -: B121 CRT), 1:3. its. 
l K. 5 w. H. D. w/w Pute, 4/6. 10 K ('o:aaln aies 
Pot. lin. spindle, 3,8. 

ALL WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS VALVES 

LATEST MULLAH/1 
S. \V. 10 nl. - SOm. MID(IET SERIES 

ECH 42, EF 41, 
M.W. 9110m. - 330m. EBC 41, EL 41, 
1..11'. Blom. 2000m. EZ 40. 

Brand New sal Guaranteed, complete with 1011. 
P.M. Speaker. A.C. Mains 200 ¡2250 v. operation a. 

Voltage selector. Parmeko Mains Transformer. 
Four p'alt,ota Wave-change Switch, Short- Medinna- 
hmg -Cram. Slow Motion Tuning. Provision for 
IS.I- Speaker and Pick -op connections. High Q 
iron-dust mated voila, 465 ke;s I.F Ladest 

c 

circuit 
technique incorporating decayed A.V.C. and Mega- 
tile feedback. Power Output 4.2 watts. Supplied 
complete with High Flux latin. P.M. Speaker. 

ohms output ta.ntformer mounted on chassis. 
Heats ca'Im'nn' plated chassis size 135 _a 53 z 23!n. 
Attractive glass dial 10in. x 4101.. horizontal or 
vertical type available. Edge lit by 2 pilot lamps. 
Background colour Black with distinctive colouring 
for station names. L.W. Green, M.W. Red, S.W. 
\\'hits. Four (lin. diam. Control Knobs supplied, 
either Walnut or Ivory to choice. Completely 
aligned ami calibrated, ready to fit in Cabinet. 
PRICE, £1015'0. Carriage and tnamnnce, 4 3i. 

1 Withunt loin. Speaker, £915;0. Carr. .6 Ins., 4163 

BARGAIN OFFER 
RECOMMENDED FOR ABOVE CHASSIS 

EDISWAN 73 r.p.m. Single- player Gram 
Unit, High Impedance Magnetic Pick -up. 
Press lever start for 10" or 12" records, 
auto stop. Listed 7gns. Our Price £4/10 

Carriage 2/6 

VALVES GUARANTEE D 
NEW 
BOXED 
tA5 58, 6Kd 7812SH7 56 British 7:8 
I R.5 9 6E7 816 151/2 9 6 'y)var'ia. 
1335 9/- '',K' 10/8 3.536 10 6, lied 10 6 

1 T4 9' -'. 6E2.5 12/- 3.52,4 10 8' 3:1991 10, 6 
104 9i EFSo 156 45 9 6 131992 916 
354 98 61.6 10 ¡6 50L6 9 

8, 

I'L32 9.8 
7 6 3V4 9 8tí Y_i 151- 76 
7 .1:1,41 108 

1?S2 5,86Q7 10/878 78. EV51 1216 ::G6 2,665.17 8,'8807 10811'11 88 
.-,1'4 10/61 0P28 19/8 936 5 6 H1,2 :.DD :A 4 9;6 tiSH7 A6 
3%4 9/- aSL7 9/- 9006 7 t ll V tl '.; 7 8 
0'1,4 7'6 tiSN7 11 /- CVG 3 6 \P- l'I :y 8:3 64G5 '1'..a(Ytì31 DET18 8 8 1'\ "0 11 1 Ii.4M6 l0 61 8/- DK91 x 
6.456 126 6131 916 

l'P :I 113 
DF91 9 )Vs 30 7 6B7 7 6'íS5 9;- DAF9l 9:- PES":i 8 3 6178 ° tl 036 10'8 DL92 9'8 6B3,1ì 1066ÁK5 10,1 ' l :'l'4,d DL94 4í6l 

riBiA -ti 37 6 7S7 0/8 G7148 4/8 
aiul 7 6 81/3 30 /8 EBS4 2/- 

SL' ̂ Ii ìn 7/6 61;11 7' 8 911.1 5/6 EB34 1/6', 
61/tí 7 e 1103 2'6 EB91 8/8 h3'su 10/8 
'1 Fe 9:6 12A6 76 EBC33 918 I' '2 98 
6F12 101 P2AT7 1018 ECJl 718 VP2:t 7 d 
''a 0; 6/8 12AX7 1018 EF:36 716 V R116 8 6 
.II-10 3/6 12K7 10 /8 EF39 9/- ECT.80 12 6 
6.15 7!6 1'3K8 10 1 EF50 Equip 2536 10'6 
637 8 6 12117 10'6 58 6BA6 9'6 
H MI6 Stack B.V. A. Valves at 1951 low tat pr' Lee. 

SPECIAL PRICE PER SET : 

1105, 1T-I, 1'5:ur1 :004 328 
1ìl1 S, 61C7.1í117, 6136, 3Z1 or 63/3 40. - 

VIEWMASTER. Set of 12 .-'deem, £8;10; -. Mitt, 
El I. £7. TELEXING.-Set 17 calm,. £910' -. 
LYNX.- Sal of 17 valves, 29. CORONET. Set 
.:Ives, 451 -. 
a` J.B:' DIAL ASSEMBLY, Type 51.11, 26;8. 
LINE CORD - 

, 

., loo ohms per loot, .3a., 60 Ohms 
per foot, 1 -may 1:6 a yard, 2 way 1:8 a ya d. 
SLEEVING.- Various ,odours, 1, 2 mm. 2d.: at 

4 into., 3d. yd ; 6 nun., 5d. pd. 

MAINS DROPPERS.-(1111, z 15(n.), Ad i. slider+ 
.3 amp. 750 ohms, _ amp. 1,000 ohnvs, ea. 4,1. 

P. mad P. Od. Lt order, post free. Lids 3d. 

T.R.S. 
RADIO CCOOMPSONENT 

307, WHITEHORSE ROAD, WEST CROYDON. 
TEO 1665 

Mail Order : 71, MEADVALE ROAD, EAST 
CROYDON 
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CONDENSERS. -New stock best makes', .001 n 
6k V. T.C.C., 5 8. Ditto 12.5 kV.. 9,6 ; '102 Muir - 
head S kV., 2 ; 2 pf. to 300 pf., 8d. ; .001,.111/5, .01, 
T.C.C'. 300v., .02 N.S.F. 500 v. Tnh., 1 0,61. 350 v. 
Micamould Tub. 9d. ; .05 N.S.t -. or Dubilier, 1 
mfd. Hunts 31111e., lí- ; .25 EMI. 50) v. Hunts, 1/6 : 

.3 dmid. 
500 V. Hante, 1.9 ; .'(1 Sprague ahmt ends, 

. 
ELECTROLYTICS ALL TYPES NEW STOCK. 

Tubular Wire rude Can Types, Clips, 3d. ea. 
41500 v. Hunts, 2/- 13,450 v. T.C.C., 16 
8/4.50 v. BEC., 2 :6 
S 560 v. Dubilier, 3;- 
L) 300 v. Dubilier, 2'6 
16,300 v. Dubilier, 4.- 
16'/'330 v. B.E.C., 3:- 
;t2 /350 v. Dubilier, 4 :- 
:3.3/í1N) v. Dubilier. 5'- 
3.1 +3! ¡500 v. Dub., 7:6 
50'150 v. Dubilier, 41- 

. Dubilier, 1/9 
50,12 v. T.C.C., 19 
3025 v. Dnbilier, 19 
50 50 v. T.C.C., 2;- in same can B.E.C., 6,6 
SPECIALS, -Can Types. 501) mbl. 1.2 v., 3/- ; 
1!g)0 nod. 12 v., 51-: :,0011 mid. d v., 4/6 ; 10 
wß1. 701) v. Hunts, 81S. 

SENTERCEL RECTIFIERS. 
E.H.T. TYPE -K3.23 2Kv.. 4,3 : K3,40 3.2 Kv., 
6 - ; K :,43 :3.6 Kv., (1/6 ; K3;50 4Kv. 713 ; K3 /160 
8 Kv., 12 6 ; K3 /160 14 Kv.. 18' -, 
MAINS TYPE. -RMt, 125 v., 60 ma., 4/- ; RM2, 
100 ma., 419 ; EM3, 120 nu., 59 ; RM4, 250 v, 

_- ma., 16' -. 
KNOBS, GOLD ENGRAVED. -Walnut or Ivory. 
13in. diam., 1;6 eacle. " Focus," " Contrast," 
" Brilliance," " Brilliance-On -On," " On -OIT, 
" Volume," " Vol-On-Off." " Tone," " Tuning," 
" Treble," " Barr," " Wavechauge," " Radio - 
Gam," " S., M., L., Gram.," ' Record -Play," 
"Brightness," Ditto not engraved, 1,'- each. 
COILS,- Wearite " P " type, 2/5 sack. Midget "Q" type, adjustable dual core, 3;6 each. All 

gas. 
REACTION COND.- !1001, .6303, .1003 mid., 3;6 ea. 
SURPLUS MAINS TRANS, -Prim. I1- 2815230 v.: 

75.0- -27.5 v., 60 ma, 6.., v. 3 a., 6.3 v. 1 a., 10/6 ; 

ditto, 260 -0 +260 v. 80 m,a., 6.3 v. a a., 6.:3 V. I n 

12/6. Oscilloscope Tans¡. Prim. 0230 v. Sec, 
800 v. 15 aa /a., 5 v. 2 a., 5 T. 2 a., 4 v. 1 a., 1718. 
Y.P. all 'Tranet. I¡ -. 
BATTERY CHARGER. -901)2.50 v. Output 6 v. 
and 12 v. 15 amps.. in ateal - complete with 
'use and leads, ready for nee- OUR OWN MAKE. 
FULLY GUARANTEED, 25' -, P. A P., 1/-, 
CHARGER TRANSFORMER.--0.200,-250 prim., 

0- 9v. -15v. Ii amp., 13.0. 
BATTERY ELDYINATORS.Taons. 0 200 230 v 
150 v. 3o naia, 12 v. I a., 191. SPECIAL SMOOTH 
INC, CHOKES MADE TO ORDER. 
G.E.C. FULL WAVE BRIDGE TYPE RECTIFIER. -6 or 12 v. D.C. 13 amp., 8,9, 6v. I amp (9.0-0 v. 

C.R.T. HEATER ISOLATION TRANSFORMER. - 
Low leakage winding with 25 °% ewe. boost, 2 v., 
10,6 ; 4v., 10.8 a 

6.:3 v., 10 :6 ;r 12 v., 106. 
FUSES. 1II11. all saduee 60 ,ma. to 10a., 8d, 
H.F. MIDGET CHOKES. -14 M.H., 2/6 each. 
BRIMISTORS. 2-421 i 11 a. heater chains, 3/6. 
Cí'2 for .la a., or :2 

or 
2,6. 

COPPER ENAMEL WIRE. - I lb. reels 16 to 20, 
.w.g., 2;- 12'2 to 28 a.w.g., 2,8 ; 30 to 40 e.w.g., 3/6 

WIDE ANGLE SCANNING. -Full muge Allen 
l'eleking, and View master. 4)ao Soundmaster 
Components in stock. Instruction Envelope, 6/6. 
TWIN GANG STANDARD SIZE. -With feet. 
39,05 mid., 96 ; Ditto midget, 7 6. 375 pi. midget 
twin gang. 8'6. BARGAIN .0003 mfd. twin gang, 
slightly moiled, 5.6. 
RESISTOR TAG PANELS.- Clearance Bargain from 
Brand New l 'laite. A fair Luis( ore of 5, }, 1 and 2 w. 
and x w resistors (average number 45.501. Sold 
by weight -one price while they last, 3/- per lb., 
P. a P. 9,1. Satisfaction guar. or money reinnded. 
ALADDIN FORMERS and cu s, tlin., 8d. ; tin 
10d. 
SLOW MOTION DRIVES.-- [picyclic ratio 4 a 1, 
2 3. 
LOUDSPEAKERS P.M., 3 OHM. 
3in. l'lesoey, 12,6. Sin. Plessey, 13,6. til:w. Truvoz, 
14'6. Sin. Trauma. 15 6. I lin. Tectrona, BA'. 
5in. 1:.13.C. Energised 700I2 'field with trans, 1918. 

WAVECHANGE SWITCHES. -2 p. 2-may, 2/6 ; 

38.2 p. 5 -way, 4 p. 2-xay, 4 p. 3 -way, etc. 
CRYSTAL DIODE. -Very uyltlac. C.Fi.C.. 3/e. 
1LT.H., 2; 0. H.R. PHONES ' . Brow to, 15,6 a 

Iii-580 v. Dnblller, 4/- 
32;358 y. B.E.C., 4;- 
603:350 v. T.C.C., 6/6 
2.0338 r. B.E.C., 8/ß 
e+81500 v. Dubilher, 4/I6 
d+16M50 v. B.L'.C., 
8 .I-16/508 v. Dubilier, 5/6 
1:+16/430 v. B.E.C. 5,18 
15+16 5,30. v. Dab., 6,'- 
3::+:I2 274 v. Dub., 418 
:t7+32,358 v +25125 v. 

BARGAIN VALUE 
I.F. TRANSFORMERS 
485 Kr 's Slug toning Min. Circular Can, 21ín. 
and 15ín. diam. Fits octal V- holder cut out. 
Very high Q., en Pye. 

BRAND NEW 6/9 PAIR 
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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 ipformation of the greasyst 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.1.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with partitùlars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copÿ' of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER --- 150,000 SUCCESSES - -- 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148, HOLBORN, 
LONDON, E.C.I 

"AUTOMAT" 
CHARGER HITS 
No. 2 kit as 
shown, built in 
one hour, simple, foolproof, 
troublefree- All 
new material with 
full guarantee, 
and ample rating. 
No. 2 kit, 12114v. 
s amp. Westing- 
house selenium 

rect., 65 watt trans., ballast bulb for 2v., 6v. 
12v. charger, 48'- ; case, screws, grommets, 
121 extra, post 21.. 
No. 1 kit, similar but ^- amp. rectifier, 41 watt 
trans., ballast Indicator bulb for 2v., 6v., 11v., 
charger, 38/6 ; case 121: poet lrl0, 

Eliminator kit, trans., 11.'1'. rect., 2e. l amp. 
trickle rest, condensers, case. for .120v. 20 mA 
ehmivator 37;8 P.P. 1/10. 

CHAMPION PRODUCTS. 
43. Uplands Way. London, N.21. 

'Phone : I,4 It 44 :/7. 

STAN WILLETTS 
43, S'ON LANE, WEST BROMWICH, 

STAFFS. 
Tel.: IVES 2392 

161132A.- U.H.F. receiver (100-124 Mc s). 
Complete with ll valves. 4 EF39, 2 SP61 
P61. 6J5, VS70, EB34. EK32. 5 m.a. meter, 
with circuit. Brand New. in transit cases, 
57 6. Used, good condition. 47 6. Carr. 7,6. 
VALVES. -Brand New, Guaranteed. 12AT7,. 
6V6G, 6V6GT, 5U4G. EL91, 7 6. 12AX7, 
OCHO, 8X4, 8D3, 6AM6. IRIS. 354. W77, 81 
5763. 9 6. EA50, 1'9. 3135 2'3. EC52. 4'9. 
RK34. 1 9. 954. 1'6. USN :. 8 6. ARP12, 
VP23, 3 6. SP61, 3'6. VU120, 3 3. ECH35, 
11'6. 12U5, 2!9. Red EF50, Sylvania Red. 
5' -, 53KÚ, 7/6. Post extra. 
TWIN GANG 1 meg. pJts.. 26. Post 3d. 
INDICATOR. TIPI: BOA. brand new 
Complete with valves, £5'10 -. carr. 91. 
32 MFD. CONDENSERS. 450 v. Brand new. 
6 for 7'6. Post 11 -. 
GERMANIUM ('RVSTAI. DIODES. New. 
G.E.C., wire -end 2'- each ; 3 for 5: -. Post 
3d. 

PRACTICAL WIRFL ESS 

Alagna 
eartríb gP 

L^t 

Completely Tropicali..'d. Teal ed 
under extreme rondir of lleat 
and Humidity (125' F with 95' 
humidity) without deterioration and 
loss of output. 

Output comparable to Crystal 
Pick -ups. 
Cantilever Styli Protecting Records 
and eliminating Needle -talk and 
surface noise. 
Styli easily replaceable. 
Will 6t three -speed record 
changers and units. 

No. 200. Price £1.10.0. P. Tax 9 /9. 
Now available as a complete Pick -up. 

No. P.200. Price £2.5.0. P. Tax 1419. 

Foe full technical details brit.; IS : 

ERWIN SCHARF 
49-51a, De Beauvoir Road, London, N.1 

Telephone : CLlssold 3434. 

Rh(" l'IFIERS. -RM2 S.T.C., 46- RM4, 15 -. 

SPEC'I,AI. OFFER OF BRAND NI :IS 
CONDENSERS.- Dubiller 8 mfd.. 500 vw.. 
2 6 ; 16 mfd.. 500 vw., 3'6 : 16 mfd., 8 mid.. 
3 9 : 8 mfd.. 8 mfd., 500 vw., 3'9 ; 25 mfd. 
x 25vw., 16. 
R.I. CAN. COND., 4 mfd., 500 vw.. 2 -. 
HUNTS CAN ('OND., 2 mfd.. 500 vw., 2 -. 
EGAN VC WITH SWITCH, 1 meg., l 
meg., 4 -. 
JA('K SOCKETS, 2 hole fixing, 94. 
SPRAGUE CONDENSERS.-.1-350 vw., 
7'6 doz. ; .01 -1,000 vw.. 7 6 doz. ; .001- 1,000 
vw.. 7 6 doz. 
SPEAKER CABINET.-Take Sin. Speaker, 
14'6. post 9d. 
CHOKES.-10 Hen., 150 ma.. 5 6. post 9d. 
SPEC'IAI. OFFER, -BEC Midget. 8 mfd.. 
450 vw.. 1'9 : BEC Midget, 8 x 16. 450 vw.. 
3'9 ; BEC Standard. 32 e 32. 450 vw., 4 11. 
AMPLION VOLt' \IE CONTROLS. -1 
meg., less switch, 2 -. 
SPECIAL VALVE: OFFEI2. -5U40. R 6 : 

6AM6, R'6 : 65H7, 5 - : 185, 8 - : 6117. 5 8 : 

354. 8- : 1T4. 7 6 : 354, 811 : 807, 8'6. 
SPEAK I:RS. 3lin. Elac., 1116 : 3in. Rola. 
138: 8in. PM Plessey, 13'6: 61in. Plessey. 
12 0 : 5in. Elac.. 12'6. Post on above 1 -. 
TELEVISION. -Iron cored coils (Holme 
Moss), 14 Permeability Tuned Coils and 1 

R.F. Choke for Viewmaster, 17 8. 
('O -AXIAL CABLE.-80 ohms per ft.. 
104. yd. ; 12 yds., 2 mm. sleeving, 1'6 per 
12 yds. 
SPADE TERMINALS. Black and Red, 
2 - doz. 
MAINS DROPPERS 'l'EST GEAR.- 
750 ohms, .3 amp. 1 000 ohms. .2 amp.. 
One hole Fixing with Sliders, 4:9. 
Our New Catalogue is Now Ready. Send 

64. in stampe to 

REX RADIO 37' LOUIS STREET, 
7REET, 

PLEASE PRINT NAME AND ADDRESS 

November, 1953 

Best Bay at' Britain's 
It1224A RECEIVER. A 5 -valve battery 
superhet covering 30-300 metre= (includes 
shipping bande. Requires H.T. 120 v. G.B 
9 v., and I,.T. 2 volts. Brand new with all 
valves and circuit. ONLY 79 :6. plus 7/6 
carriage. 
It1132A RI'X'F.I \'Lit covers 100 -124 Mc.'s 
with variable tuning. Complete with ll 
valves and circuit. A bargain at 45; -, plus 
7 F carriage. 
111155:\ RECEIVER for world wide re- 
ception. Brand new and air tested at 
£11.19.6. A few only soiled at £7.19.6. 
Carriage 106 extra. Send 1:3 for circuit 
details. 
111155 PO W ItIt PACK and output stage for 
A.C. mains operation. £4.10.0. plus 3(6 
care. REDUCTION OF 101- when set and 
power pack purchased together. 
SEND S.A.E. FOR DETAILS OF ALL THE 

ABOVE. 
T111196 RECEIVER 25 73 complete with 
O valves. Brand new condition with full 
conversion data. GIVEN AWAY at 22'6. 
plis 2 6 carr. 
ASIPLIFIER r\1135Á, come 
valves and conversion data. 178plet, plus 

with 
213 6 

Carr. 
I tIX E I VER R1225 contains 5 -EF50, 2 -EF39, 
1 -E1334 and loads of components, 251 -, 
plus 2 6 carr. Ill /fEltS. 21ín. square, moving coil, new 
and boxed. 0 -1 mA. at 12.6. 0 -20 volt at 716. 
0 -5 mA. e.t 7.8. 0-500 mA. Thermo- couple at 
5 -. 2 in. barrel 0-200 mA. at 10 -- AlO SIETER MODEL 40. Only slightly 
u =ed. al! tested at 69.19.6. 
'l'V, PRE-A .SII'. Uses 2- EF50's, tunes to 
43 Mc s. With valves. 19 6 ; less valves. 
10 -. Post 1 - extra. 
RED S\ I.V AN IA EF50 at R: 6 each. British 
EF50 at 5 -. Post 6d. extra. 

CHARLES BRITAIN 
(RADIO) LTD. 

11, Upper Saint Martin's 
Lane, London, W.C.2. TEM 0545 

Shop hours, 9 -6 p.m. (9 -f p.m. Thursday) 
-OPEN ALL DAY SATURDAYS 

MICROCRAM AMPLIFIERS 

E t t i 
£3.19.6 P2 /6d.P. 

W M 
o 
D 
E 
L 

Fits inside your record player leaving 
room for speaker. Dimensions lOin. x 3in- 
x 2_in. 4 watts quality output. Suitable 
for all speakers and with standard or L.P. 
pick -ups. Built -in powerpack for 200 -250 v. 
A.C. only. Valves 6)7 and 6V6 available at 
20!- per pair extra. if required. Other 
models up to 10 watts. 

6d. stamp for illustrated details. 
ELECTRO- ACOUSTIC LABS 
TAIN -ROSS- SHIRE, SCOTLAND 

Television, Radio, 
Record CABINETS 
MADE TO ORDER 

ANY SIZE OR FINISH 

CALL OR SEND DRAWINGS 
FOR QUOTATION 

B. KOSKIE 
(DEPT. C.) 

72 -76 Leather Lane, 
Holborn, E.C.1 

Phone : CHAncery 6791/2 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All 
letters must be accompanied by the name and address of the sender (not necessarily for publication). 

The Beginner's Guide 
SIR, -After 10 years thinking about radio I have 

at last been able to make a start through your 
series " The Beginner's Guide to Radio." Many 
thanks. -A. HOLT (Doncaster). 

Double- triode Mixers 
SIR, Reading J. K. Bradley's letter in the July 

issue strengthened an opinion I have formed- 
that miniature valveholders 
are unsatisfactory. The 
heterodyne effect, of course, 
does not require critical 
conditions, so the probable 
explanation would be poor 
contact of the valve pins, 
put right by re- wiring 
and so moving the 
contacts slightly. 

1 have found that putting in a 12AT7 valve several 
times may result in loss of contact. One has to 
ascertain that both filaments are glowing and some- 
times even to connect a milliammeter to make sure 
that the anodes and grids are in circuit. 

. Miniature valves should really all be made for 
direct connection by soldering, like deaf -aid valves. 
Transistors, no doubt, when they come will be 
soldered permanently in place, thus avoiding erratic 
contact and time wasted in tracing these faults.- 
W. CLELAND (Glasgow). 

Early Readers 

SIR, -With the coming of 25 years of PRACTICAL 
WIRELESS, 1 have been wondering just how many 

qualified engineers owe their grounding to the 
paper. In my own case I first started taking the 
paper in 1935, and although there were many things 
in it I did not then understand, 1 made my first valve 
circuit from it and it worked. A month or so later 
a complete article was devoted to reaction circuits, 
and I made them all with bits and pieces out of the 
junk box. In those days it was the regular thing to 
make your own coils, and what coils they were - 
perhaps 4in. diameter and wound with 20G wire. 
The " Q " must have been terrific, and 1 wonder if 
the modern so- called High " Q " coils will ever be as 
efficient, but then one can now make a complete 
receiver in the same space as the coil alone took up. 
1 have never been over- thrilled with short -wave 
reception, but then my first short -wave receiver was 
an old PRACTICAL WIRELESS design with the H.F. 
choke wound on a test tube and mounted with a nail 
fixed through the cork, and it was really efficient. 
These circuits, like most of the PRACTICAL WIRELESS 
circuits, were ones that really did work if the instruc- 
tions were followed. 

Later I decided that I would like to get away from 

the amateur side of radio and really get down to 
the theory side so that 1 could do my own research 
and develop my own circuits. This study was not 
such hard work as the interest was there, and in many 
cases old PRACTICAL WIRELESS circuits gave good 
practical examples of applications of the theory. 
For instance, whilst studying meter design I looked 
up an old PRACTICAL WIRELESS and there, sure enough, 
back as far as 1936, was a series of articles of multi - 
range meter design, complete with all the calculations. 

That is but one example, 
and although I have pro- 
gressed to the point where 
1 am now able to write for 
others, there is one strange 
thing about the journal - 
it is always finding some- 
thing new to teach me !!!! 
-JAMES S., KENDALL (Bir- 
mingham). 

SIR, -May I offer my congratulations to PRACTICAL 
WIRELESS upon its 21st year of publication, and 

thank you for the many hours of pleasure I have 
derived from reading it and building apparatus 
described within its pages. 

Like a great many readers I can clam to have 
bought PRACTICAL WIRELESS since its first issue in 
1932, but if my memory serves me right, PRACTICAL 
WIRELESS is older than its first issue. 

At the time of its birth I was a regular reader of 
Hobbies Weekly, which was then being edited by 
F. J. Camm, and PRACTICAL WIRELESS first appeared 
as a supplement to Hobbies, so I think I can claim 
that little bit extra. 

The number of sets I have built over the years 
have been many, some very successful (when I kept 
to specified data) and some complete failures (when 
I wandered off by myself), but my greatest thrill 
was when I completed your electronic organ (built 
strictly to spec.). 

Once again congratulations and may you.give me 
the same pleasure over the next 21 years. - 
A. G. BRIDGE (Ilford). 
[The Editor and Staff wish to thank the hundreds of 
readers who rent letters of congratulation on the 
occasion of om 21st Birthday and for the good wishes 
which were expressed. A small selection of these is 
given above, but they were too numerous either to 
publish or acknowledge individually, and we therefore 
take this oppo,-tunity of expressing our thanks.] 

A Record Amplifier 
SIR, -I feel that perhaps you sometimes like to 

hear from your readers the results of circuits 
published in your magazine, when built and used by 
the ordinary amateur such as myself. 

I Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to .supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
for constructional articles which appear in these pages. 

c WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required I 
a s.ampcd and addressed envelope must be enclosed with 
the coupon from I age iii of cover. 
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May I, then, draw your attention to a rather modest - 
looking article, consisting only of theoretical diagrams, 
in the December, 1947, issue of PRACTICAL WIRELESS, 
which describes the building of a 6/12 volt amplifier 
and is headed as a Record Amplifier. 

1 consider that this is the finest little set that I have 
ever built or used. 

I live in very rural surroundings where, in most 
village halls, mains electricity is not available. Every 
winter I receive any number of bookings for dances, 
etc., and I am pleased to say that I have never been 
let down by it, though I must confess I did have 
trouble once which was caused by the crystal breaking 
in the pick -up. 

Just recently I was asked if I thought if it would 
be powerful enough for a local gymkhana, and on 
testing I found that the volume was perfectly satis- 
factory, and the audibility and quality of the speech 
excellent. 

I now use a Marconiphone pick -up, type 14, and 
use a Ronette Coronation crystal microphone with a 
1 -valve pre -amp. The loudspeaker that I use is a 
Wharfedale " Golden " 10in. unit,.whiich handles the 
6>: watts output very well. 

I might just add that I have now had this amplifier 
for over five years. -P. G. HILDEBRAND (Noniron). 

R1132Á 

SIR, -I should like to contact any reader who uses 
one of the ex- R.A.F. 1132A U.H.F. receivers. 

I should like to compare notes on performance and 
the type of station received. I was not aple to receive 
any signals when the set was in its original form, 
covering 100 -124 Mc /s, and I should like to know who 
transmits on the fascinating low wavelengths from 
county to county. -R. PINCHES 12, Effingham 
Crescent, Torr Lane, Hartley, Plymouth). 

An Effective Noise Limiter 

SlR, -There are few amateurs or listeners who are 
not troubled by frequent interference from 

faulty electrical machinery in the neighbourhood. 
This circuit, although almost ridiculous in its sim- 
plicity, has proved surprisingly effective against such 
trouble. The circuit itself hardly needs explanation. 
The diodes of a 6H6 are strapped together and 
connected to the grid of the driver or output stage of 
the receiver. Likewise. the cathodes are connected 
to earth. This system causes a vast reduction in 
unwanted noise without interfering with the reception 
of the desired signal. 

Hoping that this hint may be of some interest to 
your readers. -M. J. MURPHY (Cork). 

A Valve Adaptation 

" 111,-Readers may be interested in an adaptation 
that I have carried out. 

I purchased a pair of 954 acorn pentodes at 2s. 6d. 
each and fitted each of them into bases of broken 
international octal valves, anode downwards, so that 
a top cap could be fitted on the grid. I then wired 
them up as 6K7s. They are now giving excellent 
performance in a three -valve T.R.F. receiver, using 
an EL42 in the output stage. These, therefore, were 
very handy for miniaturisation and I was able to 
make the set similar in size and'design to the " A.C. 
Mains Midget " described in PRACTICAL WIRELESS. 

WIRELESS November, 1953 

The gain is slightly less than the 6K7 and it should 
be noted that the 954 is not a variable -mu valve. 

Finally, I should like to congratulate all who 
contributed to the 21st birthday edition of PRACTICAL 
WIRELESS. I only' wish every issue could be as large. 
-M. D. EccLEs' (Welwyn Garden City). 

A Plaintive Cry 

OH, Mr. Camm Sir, whatever can I do? 
You've given us another A.C. set and it looks 

a good one, too, 
But I am on the D.C. mains which cover half this 

city, 
Please Mr. Camm Sir, have a little pity 

(With apologies to the author of a similar plea 
in an early number of PRACTICAL WIRELESS.) - 
T. D. HACKNEY (Nottingham). 

The Amateur Transmitter 
SIR, -After reading Mr. Williams's letter in your 

birthday issue, one cannot but despair of any 
new approach to this question of the amateur 
transmitter. He says it is a privilege, not a right. 
Wasn't the same thing said about the parliamentary 
vote a number of years ago -yet to-day we all have 
this right? 

It's all a question of how you look at it. 
History is full of instances where men have had to 

fight privilege and dictatorship. 
Yet here we have people who go out of their way 

to fight against a humble request for a frequency on 
flea power with crystal control. 

And once again the old excuse is dug up for making 
one learn morse. But just to be nasty -let's question 
it. How often does this ham station jamming 
essential service station really happen, and why? 
Has it ever happened when using crystal control ? 

Why, if it is an essential service, hasn't the trans- 
mitter a modulator to be switched in in case of 
interference ? (I imagine some of these E.S. stations 
use ancient gear.) 

Ha chap was playing around with a radio -controlled 
model, how would he be told to get off the air ? 

The answer to the last question is, of course, that 
they don't interfere -precisely why the morse test is 
unnecessary. 

In any case, is it not possible to devise some simple 
signal such as - - -. -.- -.- -. continu- 
ously, which would mean " there is a station 
interfering, will it close down ? " This would easily 
be understood by anyone and is all the morse one 
need know. 

Incidentally, I notice it took Mr. Williams as long 
to learn morse as it did to learn the theory. 

Personally, morse bores me to tears. -I would 
certainly have a go at the theory examination, but 
what's the use 

Until TV came along I was gradually losing 
interest in radio, for one gets tired of building 
receivers. Now, however, I am just completing 
a TV and getting a good picture at about 90 miles. 
But this is getting away from the subject, and I 

would like to make one last request -I feel sure 
readers would like to know about licensing conditions 
in America : details of bands, morse speed required 
to get on the air, cost of licence, etc. -H. COLE 
(Workington). 

(Continued on page 713) 
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DIRECT FROM THE 
MAN U FACTU RER 

DULCI RADIO /RADIOGRAM CHASSIS 
Built to Highest Technical Standards 

FL LIN tit AK- %Nit'CEO 
ts.-' All chassis 111 in. 

x lin. x Blin. 
high. Latest 
type valves 
6BE6, 613A6. 
6AT6, 6BW6, 
6X4. Flywheel 
tuning. Negative 
feedback over entire audio 
section. En- 
graved knobs. 
3 tone positions 
for radio and 
gram. 

711 

For A.C. Mains 100,' 120 and 200 250 vairs 

.Model 113.- Lone -. Short 
5 Valves. Output 3!. watt, 

Model A3. -Ploc Push Pu11 stage 
8 Valves. Output 6 watt 

Model 113.- Uouyle Feature with P Pull & R.F. 
Stage. 7 Valves. Output 6 watt 

Model B6. Sis lT'acebands. Med.L.ong. 4 Short. 
(3 Bandspread.) 5 valves. Output 31w. 

Model 136. -Phis Push Pull Stage 
6 Valves. Output 6 watt 

Model 118. -Double Feature with P'Pull & R.F. 
Stage. 7 Valves. Output 6 watt 

é 
r 

£12/12/0 
£15/15/0 
£18/18/0 
£15/15/0 
£18/18/0 
£23/2/0 

ALL PRICES TAX PAID 
Escutcheon for Sin. x tin. dial, 45 extra. Matching speakers P.M. 
'type 3 Ohms. tin. or loin. available: Chassis sent under money 
back guarantee conditions against remittance. Free particulars 
irons the manufacturers. 

THE DULCI CO. LTD 
Pf VILLIERS RD., LONDON N.W.2. Telephone: Willesden 7778 

creel sizes 

for every kind of 
TARE RECORDING 

" Scotch Boy " Magnetic Recording 7'spe now 
comes in six reel sizes, to provide an even wider 
range of playing times for all private and profession 
tape recordings. 
"Scotch Boy" offers uniform sensitivity, fidelity 
at low speeds, and high signal, noise ratio. Its 
medium coercivity (250 Oersteds) makes for easy 
erase. Distortion and transfer are negligible. 
Its cellulose acetate base gives strength and smoother 
operation in all makes of tape recorders. 

300 ft. 600 ft. I z,z5o ft. 2,400 ft. 
1,200 ft. 3,000 ft. & 3,280 ft. 

SCOTCH BOY' 
MAGNETIC RECORDING TARE 

TYPE Mtlul 

Another 

Product 
Used by the B.B.C. 

Write for further particulars P te: MINNESOTA MINING R f 
MANUFACTURING CO. LTD I. 

167 STRAND, LONDON, WC2 
Temple Bar 6363 

MODEL 66A 
Signal Generator 

A newly designed R.F. Signal Generator of improved 
performance and reliability. Wide range and accuracy 
make it the ideal instrument for modern Radio and 
Television work. 

RANGES. 
100 -320 kc /s. 3.2 -10 me /s. 
320 -1,000 kc /s. 10 -30 me /s. 
1,000 -3,200 kc /s. 30-80 me /s. 
60 -160 me /s (2nd harmonic). 
Ease of reading ensured by direct reading fundamental 
frequency calibration 100 kc /s to 80 me /s on long, clearly. 
marked scales, 55 inches in total length. 

ACCURACY. Frequency calibration accuracy is within 
_. 1 per cent. 

R.F. OUTP UT. Modulated or unmodulated R.F. output is 
available up to 100 millivolts at all frequencies. A well 
screened co -axial output lead is provided, 75 ohms 
impedance. The terminating unit offers choice of two out- 
put levels and incorporates an artificial aerial. 

ATTENUATION. Coarse and fine low impedance 
attenuators control the R.F. output over a total range of 
100 db,, minimum output 1 microvolt 

MODULATION. Provided by a separate internal 
oscillator of good waveform, operating at 400 cycles per 
second and modulating to a depth of approximately 30 
per cent. This oscillator is also used to provide an Audio 
Frequency output variable up to approximately I volt. 

SCREENING. Scientifically designed double screening 
eliminates all unwanted R.F. leakage. 

PROMPT DELIVERY 

O Write for 

Catalogue 

£22.10.0 
or £3.7.6. deposit and 
10 monthly payments 
of L2.3.0. From your 

usual supplier. 

TAYLOR ELECTRICAL 
INSTRUMENTS LTD. 
Montrose Ave., Slough, Bucks. Slough 21381 
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VIEWMASTER 
Complete kits, stage -by- stage, and 
single components, as specified, sup- 
plied SGE immediately 

OW. 
from 

free. 
Construction Envelope, 7/6. Com- 
ponents also for Wide -angle VIEW - 
MASTER. VIEWMASTER Pre- Ampli- 
fier, VIEWMASTER Extra EH.T. 
Assembly. TELEKING. MAGNAVIEW, 
and SOUNDMASTER, etc.. from stock. 
ELEC'TROLYTIC:S. -450v. wkg. (Gtd. 
New Stock), 4 mfd. 1/6. 8 mid. 2 -, 
16 mfd. 3/ -, 8 -3 mfd. 3'8, 8 -16 mid. 4/ -, 
16 -16 mid. 4'6. P.M. LOUD- 
SPEAKERS (3- ohms), 3in. 13'6. 5in. 
14'6. 610. 15/6. Bin. 1816. 101n. 22'6. 
GERMANIUM CRYSTAL DIODES 
3 6. 0.1.0., 0.1 mfd. 3 kV. TV Conden- 
sers, 10/6. H.R. HEADPHONES, 
18'6. SOLON Miniature SOLDER- 
ING IRONS, 19/6. bin. ENLARGERS 
(for VCR-97), 17/8. 10 h. 50 mA. 
SMOOTHING CHOKES, 5'6. 9in. 
Old Aspect CREAM RUBBER 
MASKS, 5'6. FVF.ARITE " P " 
('OILS. 3/ -. ALL CHASSIS. 211n. 
deep. bin. x 4In. 4'6, Bin. x 6ín. 6/ -, 
10in. x lin. 7/-, 121n. x Bin. 9' -. 14in. x 
81in. 13.' -, 16ín. x Din. 14 -. ELAC 
FOCUS RINGS. R17/Mk. II 28/6. 
R201)1k. II -30' -. R25 Mk. IL 32/6. 
TRANSFORMERS (Mains - input, 
Standard Primaries). 250- 0 -250v. 80 mA.. 
0- 4 -6.3v. 4 A., 0-4-5v. 2 A., 19'6: Ditto 
but 350- 0-350v., 1916: 254- 0 -250v. 100 
mA., 6.3v. 3.5 A., 5v. 2 A., 26'8: Ditto 
but 350.0- 350v.. 26/6. 
MAINS TRANSFORMERS for PRE- 
AMPLIFIERS, TEST- GEAR, etc. 
PRIMARY. 230/240v. SECONDARIES. 
0 -250v. 30 mA. (for 2'í0v% from a half - 
wave rectifier), and 6.3v. 1 A. Price, 
new and guaranteed, 14'9. 
ORDERS UNDER £1 please add 1' -P.& P. 
Orders £1 and over please add 1'9. 
FOR INSTANT SERVICE- WRITE: 

CITY & RURAL RADIO, 
101, HIGH ST., SWANSEA, GLAM. 

Telephone: Swansea 4677. 

Amateur Radio Enthusiasts 
THE INCOMPARABLE 

GLOBE -KING 
SINGLE VALVE S.W. RECEIVER 

WORLD - WIDE RANGE 11 -100 
METRES CRYSTAL -CLEAR NOISE - 
FREE RECEPTION ELECTRICAL 
BAND - SPREAD TUNING EX- 
TREMELY LOW RUNNING COSTS 

Catalogne Free. Stamp for postage. 
JOHNSONS (RADIO) 

46, FRIAR STREET, WORCESTER 

1- Finger Pianis 
Build your own electronic keyboard 
and play everything ! Send for free 

leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now.:. 

C & S, 10 Duke St., Darlington, 
Co. Durham 

Aluminium TV Tube. -in. and 7 /16ín. 
dia., 6d. ft., in., 7d. 
Co -axial Cable. -50 ohms, 9d. yd. ; 

75 ohms, 10d. 
Twin -Feeder. -75 ohms, 6d. yd.; Screerfed 
1/3, 300 ohms (K -25), 9d. yd. 
Variable Condensers. -500 pF, 3 gang, 
7/6 each. 
Carbon Microphone Transformers. - 
New and Boxed, II- each. 
Micro -Ammeters. -0 -50 microamps, 30/- 
each. 
Orders over L2 Carr. Paid. Under, 1/3. 

Send 6d. for 24 -page Catalogue. 
Visit our Shop, open 8.30 -6, inc. Sais. 

Tel. : St. Albans 5951. 

BOLD & BURROWS (G3HEO), 
12 -18, Verulam Road (A5), 

St. Albans, Herts. 

"CORONET FOUR" 
FOR GUARANTEED RESULTS 
AND FIRST -TIME SUCCESS, 
USE ONLY GENUINE l'ARTS 

AS SPECIFIED BY THE 
DESIGNER OF THIS FINE 

RECEIVER I 

We can supply : 

i meg. v/c with sw. ... ... 6r6 
°Coil Pack R.L.30 , £5.5.11 'R.L. I.F. transformers 

SL8 assembly ,.. 
°J.R..0005 2 -gang 
'Aligned and Sealed as Matched Unit 
as Specified, or 
R.L .IO 499., R.L. I.F's.. 1(4- pr. 
Valveholders ... ... .. 9d. ea. 
Mains Connector ... 3'9 complete 
Knobs ... ... .. lid. ea. 
MULLARD valves specified 

(new BVA) set of four 13.19.8 
Resistors, Silvertex ... 2 - 

1 watt ... ... ed. ea. 
1 watt ... ... 8d. ea. 

Condensers, paper type - 
silver mica ... 9r1. ea. 
50p F ... 
16pF ... ... ... 4 9 
30'30uF ... ... 6'8 
Clips (2) ... . Bd ea. 

Sundries : As listed on Blueprint. 
Hit. complete. 2 pilot bulbs and 
holders (If required) to match SL8, 
3'4 complete. 
26 will bring you BY RETURN 
our NEW HOME CONSTRUCTOR'S 
HANDBOOK containing DETAILS 
for Construction, LARGE blueprint 
circuits, COMPLETE parts lists, and 
TECHNICAL descriptions of ALL our 
famous circuits. (See previous ads.). 
ONE COPY GIVEN FREE WITH ALL 
ORDERS OVER £3 FOR PARTS FOR 
THE " CORONET." 

Available only from : 

ROBING LABORATORIES 
(Dept.PW11), BOURNEMOUTH 
AIRPORT, CHRISTC'HURC'H. 

DECALS 
(paint transfers) 

luaels for marking controls. etc., un cal :o and 
electronic equipment. 
For direct application to panel.. knobs, cha.,.i.. etc. 
No background. hard wearing. profesional tini.h. 
Ministry of Supply approved. 
Availnble in hooks containing large s.Ir,)ion of 
carefully chosen words, approx. I Sin. high lettering. 
De-als are applied with water or varnish (for trickle 
5,dsh1. no tools or equipment necessary 

AMATEUR RE. II containing approx.:na, tideµ 
covering all aspects of amateur twit' including 'l'.\'., 
tnbr recording. etc. Price, 3:6, plus 3d. post. .n cu Ha l de 

In black or o hire. 

STANDARD MK. Il, approx. Tau titter. covering all 
aspects of electronics, including spare letter. and 
numerals in black or tt hlte. Price, 4 9. plus 3d. post. 

ALEXANDER EQUIPMENT LIMITED. 
CHILD'S PLACE. EARL'S COURT, LONDON, S. W.6 

FIth'raaalle 6762 

A TOOT. FOR 110111E AND WORKSHOP. 

ADJUSTABLE BLADE. THREE- 
SIZE STRIPPING IIEAD. P.P. 6d. 
14-H.T. TRANSFORMER. -5 -6 Kv., with 
022 Rectifier. 37 6 Plus 2 - P.P. 
VI AME TItANSFORMI:R. -Ratio 10 to 
L MATCHES ALLEN or DENCO wide angle 
Deft Coils, size 3in. x 3in., 10 -, P.P. 1 -. 
AIR -SPACED FIL. TRANSFORM E RS.- 
In 230. out 2v. 2 a., 11.'6: in 230, out 6.3v. 2 a., 
1516 ; in 230. out 2v. 3v. -6.3v. 2 a., 24 -, 
plus 116 P.P. 
Hundreds of bargains. Send stamp for list, 

JACKSONS'S RADIO SUPPLIES. 
163, EDGWARE ROAD, LONDON, K'.2. 

THE MODERN BOOK CO. 
Communication% Receiver Manual : 

CRI. by H. W. Sams. 27s. 6t1., 
postage ls. 

Audio Anthology (Vols. I & II), by 
" Radio Magazines." 16s. Od. each.. 
postage 9d. 

Radio Engineers' Servicing Manual. 
edited by E. Molloy. 42s. Od., postage 
Is. 

Radio Designer's Handbook, by F. 
Langford- Smith. 42s. Od., postage )s. 

TV Fault Finding, compiled by "Radio 
Constructor." 5s. Od., postage 9d. 

The Radio Amateur's Handbook. by 
the A.R.R.L. 30s. Od., postage ls. 

Wireless Servicing Manual, by W. T. 
Cocking. 12s. Sel., postage 6d. 

Foundations of Wireless, by M. G. 
Scroggie. 12s. &1., postage 6d. 

Practical Wireless Encyclopaedia, 
by F. J. Camm. 21s. Od.. postage ls. 

Introduction to Valves, by R. R'. 
Hallows and H. K. Milward. 8s. Sel.; 
postage 61. 

Receiving Tube Manual. by R.C.A. 
6s. (id.. postage 6d. 

Radio Valve Dala, compiled by Wire- 
lens Word. 3s. 6d., postage 3d. 

Television Picture Faults. by J. Cura 
and L. Stanley. 3s. 6d Postage 3d. 

Telephony. by J. Atkinson. Vol. I. 
355. Od. ; Vol. Il, 55s. Od., postage 
ls. each. 

We have the finest selection of British 
and American radio publications in the. 
Country. New revised catalogue ou 
application. 

19 -23 PRAED STREET 
(Dept. P.10), LONDON, W.2 

PADDinglon 4185 

TELETRON SUPER INDUCTOR COILS. 
Miniature dust core 
1.4 pe5. Dual Wave 
TRF. 7 - pr. Super 
Het Coils for all 
Bands. AE & OSC, 

pr. 
crys- 

tal Transformer 
coils, coils, triple wound 
for crystal diodes. 
3 - ea. IFT's HF 
Chokes, etc. Stamp 
for l:st & Circuits. 
The Teletron Co., 268. Nightingale Rd., London, 2,9. 

^TESTOSCOPE MRiHsTester,/,> 
For high and low voltage 
testing : -1 -30 and 00-35) 
volts A.C. or D.C. Write 
for interesting leaflet 
29F. 

RUN Bi4KieN -MANCHESTER 

H.AV EQUIPMENT 
Noted for over 18 years for . . 

S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils : 

One -Valve Kit, Model "C" Price, 25'- 
Two "E" 50/- 

All kits complete with all components, 
ace :ssories. and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped. addressed envelope for 
descriptive catalogue. 
"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TU). li. Old Bond Street, 
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SIR,-In all sincerity. I class myself as a reader, 
a regular reader, of PRACTICAL WIRELESS, 

endowed with the average amount of intelligence. 
Imagine my disgust when I read letters pleading 

for a transmitting licence -but no morse, please ! 

I wanted a " ham " licence in 1947. I didn't have 
to learn morse because I already knew it- learned 
from scratch to 12 w.p.m. in 12 weeks ; is that asking 
too much of anyone with average intelligence who 
really wants a transmitting licence? 

Apart from being of some use in a case of 
emergency, I maintain that the morse code is our most 
useful and certainly most consistent means of 
communication. I'll go further and say that all 
licensed hams should sit a periodical morse test. 

We have quite sufficient " natterers " with licences ; 

without another brigade being formed. Thank you 
for a grand " bob's- worth " of " gen. " -V. ROBERTS 
(Stoke -on- Trent). 

SIR, -The argument for the amateur wishing to 
hold a transmitting licence, which was started 

by Mr. Hector Coles and backed by myself, tends to 
get rather distorted as the months roll on. 

We are assured, in last month's issue, that if anyone 
holds a transmitting licence, no interference is likely 
from that person. 

This is, of course, the view of Mr. V. G. P. Williams 
(G3FTY). Anyone who listens to the amateur bands 
will, I feel sure, think otherwise. Just listen to 
80 metres, when it really gets going, when all these 
skilled operators (as Mr. Williams calls them) start 
punching the key. Talk about bedlam, with all the 
cheeps, bloops, chirps, clicks, thumps, etc., it ceases 
to be Communications, and becomes the survival of 
the fittest. 

But to get back to the initial argument, I made it 
quite clear in my letter that I thought that the inspired 
amateur should not have to wade through so much 
restriction in order to get on the " air." 

Mr. Williams says that my views are wrong. 

Clu 

Perhaps 1 can put them a bit more plainly to him. 
The Pass Slip from the Theory examination does 

not convince anyone that an operator will not cause 
interference to any other users of the air. A knock 
on the front door is probably the first indication that 
interference is being caused. 

I maintain that with the seven rules I am going 
to suggest, a band for the novice could be created 
which would delight thousands. 

I. Maximum power : 5 watts. 
2. Crystal control with no exceptions. 
3. Immediate confiscation of licence for deliberate 

misuse of station. 
4. A five -pound licence fee. 
5. The band to be used only by novices. 
6. Amplitude modulation only. 
7. Holder of licence to be 21 or over. 
Now really. Mr. Williams, this isn't asking too 

much, is it ? This band should be V.H.F. or U.H.F. 
Mr. Willians makes an example of himself when he 

points out how " easy " it is to get a licence. All 1 

can say is that he is either a genius, or he has plenty 
of time on his hands. My working day starts me 
out at six in the morning, and gets me home at eight 
at night, with a night shift every fortnight and, 
believe me, morse would not go down very well with 
that. 

Were all these petty restrictions imposed on the 
great men who invented radio -Marconi (I beg your 
pardon, Sir Oliver Lodge) - the gramophone would 
still be the scoop of the day. 

If, sir, my views are still considered wrong, why 
should model -makers, taxi -cab drivers, road patrol 
men, gas companies, etc., etc., get free use of the 
air, while young men who wish to do the same get 
the ball and chain ? 

I have heard every rule broken by amateurs. 
Last night I heard a chappie calling CQ on 4.2 Me /s., 
and he wasn't a newcomer to ham radio. I can only 
think that probably he has spent a lifetime on the 
key and look what happened when he built a 
modulator. -C. ROBERTS (Worcester). 

9 Reports 
BIRMINGHAM & DISTRICT SHORT -WAVE SOCIETY 
Hon. Sec. : F. C. Cook, 67, Regent Road, Handsworth, 

Birmingham, 21. 

FOR the month of October the Society will have a discussion 
by one of their members during the General Meeting, and 

no doubt a further discussion will be made on the Field -day 
results held on September 20th. 

All visitors will be welcomed, and further details of the 
Society's activities can be obtained from the Secretary. 

LOTHIANS RADIO SOCIETY (EDINBURGH) 
Hon. Sec. : L. Stuart, 38, Caledonian Crescent, Edinburgh. 

MEETINGS take place on alternate Thursdays, October 
dates being 8th and 22nd, at 25, Charlotte Square, Edin- 

burgh. An extensive programme of lectures, visits and social 
activities has- been prepared for the 1953 -54 session. Visits to 
Kirk o' Shotts have been arranged for October 11th and 18th. 
New members will be welcomed at any meeting. 

THE WILLESDEN RADIO CLUB 
Hon. Sec.: E. Mitchell (G3GZW), 5 Princess Road, Kilburn 

Park, N.W.6. 

WITH the acquisition of new premises at Scout House, 
Willesden High Road (near bus garage), the club has 

re- opened with an election of officers : 

Chairman, J. Theobald (G3EQM) ; Secretary, E. Mitchell 
(G3GZW) ; Treasurer, T. Stonestreet. 

Meetings held fortnightly on a Wednesday at 7.30 p.m. as 
from September 30th onwards. Technical lectures and morse 

classes have been arranged. Junk sales will be held once a month. 
New members will be welcome to call. 
Other premises have been acquired for use as a workshop and 

shack for the club transmitter G3BFZ, which Will be on the air 
in October. 

THE GRAFTON RADIO SOCIETY 
Hon. Sec. : A. W. H. Wennell (G2CJN), 145, Uxendon Hill, 

Wembley Park, Middx. 
'THE club has made arrangements with the local 'L.C.C. Men's 

Evening Institute for an official course of instruction for 
the Radio Amateurs' Examination to be held during the coming 
winter months. 

Classes, including morse instruction, will be held at the 
Grafton L.C.C. School, Eburne Road, Holloway, London, N.7 
(one minute from Nags Head "), on Monday evenings ; applica- 
tion in the first instance should be made to the Grafton Radio 
Society secretary. 

Club nights are Mondays and Fridays. A full programme of 
talks, demonstrations, etc., by leading " hams " and the trade 
are being arrangee, and with the club transmitter on most amateur 
bands, Grafton look forward to a most successful season. 

ACTON, BRENTFORD & CHISWICK RADIO CLUB 
Hon. Sec.: R. Hindes. 

WEEKLY meetings are held at the A.E.U. Rooms, Chiswick 
High Road, W.4, every Tuesday evening from 7.30 to 

10 p.m., when the club transmitter G31 1U is on the air looking 
for QRP contacts in the 80- and 160 -metre bands. 

New antennas have been erected and an S640 receiver has been 
added to the existing club gear. The winter session of morse and 
general instruction is now commencing. 

Membership is not confined to those living in the above three 
London areas only --tall are welcome, " hams" and SWL's alike. 
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News from t 

Miniature Transformers 

BEARING in mind the growing importance of 
transistors, readers will be. interested in the two 

transformers, designed by the J. Bell & Croyden Co., 
now available for release. 

The " O " type unit is, we believe, the smallest 
transformer at present in production in this country. 

Its measurements are tin. x sin. x i-in., and it is an 
inter -stage transistor transformer or general coupling 
transformer. The inductance is 4H at 0.4 milliamps 
over the normal A.F. frequency band. The step -down 
ratio is 4.5 : I with a D.C. resistance of 870 ohms 
primary and 170 ohms secondary. This transformer 
has a mumetal core, and can be supplied with a 
screening can if required. 

The " A " type unit measures ¡in. x in, x 
hin. across the bobbin. 

It is an interstage transformer for matching a 
high gain pentode to a transistor, and has a primary 
of 125H at 50 microamps. The step -down ratio is 
30 : 1 ; the D.C. primary resistance is 6,000 ohms ; 

the secondary resistance is 80 ohms. -John Bell & 
Croyden, 117, High Street, Oxford. 

Complete Range of Mullard Novai Based Valves for 
Audio Amplifiers 

TWO additional valves recently introduced by 
Mullard, Ltd., make possible the design of a 

complete audio amplifier using valves with the 
Services' preferred B9A (Novai) base. The new valves 
are the EL84 high- sensitivity output pentode and the 
EZ80 full-wave rectifier. The complete series now 
comprises the EF86 voltage amplifying pentode ; 

three double triodes, Types ECC81, ECC82, and 
ECC83 ; the EL84 output valve and the EZ80 
rectifier. Details of these are given below. 

Type EF86. -For use in the pre -amplifier stages, 
this valve now replaces type EF37A or EF40. Its 
mechanical construction has been designed so as to 
render the valve substantially free from microphonic 
tendencies, and the bi -filar heater reduces hum to a 
minimum. The characteristics of the EF86 are 
similar to those of the EF40, gains ap to 180 being 
obtainable under the recommended operating 
conditions. 

Double Triodes. -The three double triodes permit 
a choice of characteristics to suit various circuit 
requirements. Type ECC8I is a medium impedance 
valve, ECC82 has low impedance, and ECC83 high 
impedance. All three have independent cathodes and 
centre -tapped heaters which can be operated at 
12.6 volts 0.15 amps or 6.3 volts 0.3 amps. 

Type EL84. -This high sensitivity output valve is 
rated to dissipate 12 watts at the anode, compared 
with 9 watts for the EL41 which it replaces. The 
heater rating is 6.3 volts 0.8 amps. With a grid input 
of less than 4 volts, the EL84 will deliver over 5 watts 

ae Trade 
of audio power at 10 per cent. total distortion. A 
push -pull pair of EL84's in Class ABI will deliver 
16 watts output. 

Type EZ80. -The characteristics of this full -wave 
rectifier are identical to those of the EZ40. It is 
capable of a rectified output of 90 mA, the Maximum 
input voltage being 2 x 350 volts r.m.s. The heater 
is rated at 6.3 volts 0.6 amps. -Mullard, Ltd., 
Century House, Shaftesbury Avenue, London, W.C.2. 

Sparks' Data Sheets 
A CHASSIS section has now been added to the 

popular data sheet suppliers of Swanage. This 
makes it possible for those who obtain the data 
sheets to build the selected design on a ready- drilled 
chassis. It should be noted that in addition to the 
supply of data sheets for various types of receiver, 
Messrs. Sparks can now also supply all of the com- 
ponents specified in the sheets. To the latter have now 
been added, by special arrangement with Messrs. 
Mullard, practical constructional details and layout, 
etc., for the circuits contained in the Mullard booklet, 
" The Amateur's Guide to Valve Selection." The 
charts are full size, printed in black and white, com- 
plete with the theoretical circuit, all component 
values and prices. Most of the prints measure 22in. 
by 15in., but quite a few are larger than this. The 
prices of the majority are 3s. each and lists of designs 
are available from Sparks Data Sheets, 48A, High 
Street, Swanage, Dorset. 

New Vidor- Burndept Appointment 

H. T. TRAYNOR, formerly Press officer to 
Raleigh Industries, Ltd., and editor of the 

company's house journal, The Raligram, has been 
appointed P.R.O. to the Vidor -Burndept group. 

Mr. Traynor started his newspaper career with 
Kemsley Newspapers, Ltd., in Scotland, switching to 
the Scottish Daily Mail in 1947. 

During the war he was on the staff of Air Force 
News in Cairo, 

While with RaleigtlrMr. Traynor was closely 
associated with former world cycling champion, Reg 
Harris, with whom he travelled extensively in Europe. 

The address of Vidor -Burndept's recently estab- 
lished Press Office is 18, Abbey House, Victoria 
Street, S.W.1. Telephone : ABBey 1328. 

Micrograms and Automatic Micrograms 

AS from August 1st, the manufacture and sale 
of micrograms has been discontinued by the 

Collaro Company, and the sole manufacture and 
marketing of all portable electric gramophones 
under, this trade -mark is to be made by Electric 
Audio Reproducers, of 17, Little St. Leonards, 
Mortlake, S.W.l4. 

Editorial and Advertisement Moses : 
.s Pradieal Wireless," Oeorse Jewess, Ltd., Tower House, Southampton Street, Strand, W.C.S. 'Phone : Temple Bar 4383. 

Telegrams : Sewn.,. Rand, London. 
Registered at the D.P.O. for transmission by Canadian Magasine Post. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be 
written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 
for manuscripts. every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended for 
the Editor should be addressed : The Editor. " Practical Wireless." George A'ewnes, Ltd., Tower House. Southampton Street. Strand, W.C.2. 
Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, 
we give no warranty that apparatus described in our columns is not the subject of letters patent. 
Copyright in all drawings, photographs 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." 
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Your set deserves a Willard Tube 

715 

!x4ryf''ny(y"l:}. 

If you are building a television receiver, leave nothing to chance ; choose a Mullard Tube. 
Mullard Television Tubes owe their high reputation for performance. reliability and LONG LIFE to 
the unrivalled facilities for research possessed by Mullard ; to the complete control of manufactere from 
the production of raw materials to the completed product ; and, in particular, to the ion -trap, which 
safeguards the screen from damage by heavy negative ions produced in the region of the cathode. 

Tubes available for home construction include :- 
MW22-16 9 -inch screen MW3I -74 I2 -inch grey glass screen 
MW36 -24 I4 -inch grey glass rectangular screen MW41 -I 16 -inch screen, metal cone 

Mullard T/V TUBES 
NULLARD LTD., CENTURY HOUSE, SHAFTESBUP.Y AVENUE, LONDON, W.C.2 

SMVdi 20h 

SOUND MASTER SERVICE 
The Sound Master is an entirely new Portable 

Tape Recorder which has been produced especially 

for the Home Constructor by the designer of the 

famous View Master Televisor. 

Full constructional details are now available. 

INSTRUCTION ENVELOPE, 
6, 6d. post free. 

WRITE NOW for our fully detailed price list. 

We carry full stocks of all items needed for the 

Sound Master and can offer a 

RETURN OF POST SERVICE. 

FULL HIRE PURCHASE FACILITIES 

AVAILABLE on complete or part kits. 

WATTS RADIO 
(Weybridge), LTD., 

8, Baker Street, Weybridge, Surrey.. 

TN 

E1NETT COL 
can help your career through 

personal postal tuition 
in any of these subjects : 

Accountancy Exams. * Aircraft Eng. & Radio * Architecture * 
Auditing * Book -keeping * Building * Carpeotry * Chemistry * Civil Service * Commercial Art * Commercial Arithmetic * 
Company Law * Costing * Draughtsmanship **Electric Wiring * Engineering (Civil) Electrical ; Mechanical ; Motor ; Steam ; 
Structural * Jigs, Tools & Fixtures * Journalism * Locomotive 
Eng. * Languages , Mathematics * Mining * Modern Business 
Methods * Plumbing * Police * Press Tool Work * Quantity 
Surveying * Radio * Salesmanship * Secrearial Exams. * 
Shorthand * Surveying * Telecommunications * Television * 

Textiles * Works Management * Workshop Practice 

and GENERAL CERTIFICATE OF EDUCATION 
SUCCESS WILL BE YOURS 

As a Bennett' College Student your own Personal 
Tutor will coach you until you quality, re your pace, 
with no' time tasted. You will learn quickly, easily. 

SEND TODAY FOR A FREE PROSPECTUS 
TO THE RENNETT COLLEGE (DEPT. K.104), SHEFFIELD 
Please tend me your prospectus on 

(Subject) 
NAME 

ADDRESS ....:'- 
AGE (IF UNDER 21) 

PLEASE WRITE IN BLOCK LETTERS 
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If it's Components 
AMPLIFIER CABINETS 
BRIMISTORS 
CABLE PLUGS 
CHASSIS 
CHASSIS CUTTERS 
CHOKES 
COAX CABLE 
COAX FITTINGS 
COILS 
COIL CAN -FORMERS 
COIL PACKS 
CONDENSERS 
CRYSTAL DIODES 
E.H.T. UNITS COILS 
FEEDER CABLE 
FOCUS UNITS 
FUSE HOLDERS 
GROUP BOARDS 
HEADPHONES 
I.F. FILTERS 
INSTRUMENT WIRES 
ION TRAPS 
INSTRUMENTS, 
KNOBS 
LINEARITY CONTROLS 
LINE CORD 
LOUDSPEAKERS 
MAINS DROPPERS 
METAL RECTIFIERS 
MICROPHONES 

EALing 5737 

o cHAsE Alt 

Write row for 

CATALOGUE NO. 12 PRICE I!- 
70 PAGES 250 ILLUSTRATIONS 

NUTS AND BOLTS 
PAX TUBE 
PICK -UPS 
POTENTIOMETERS 
PUBLICATIONS 
PULLEYS, DRUMS 
RECORD PLAYERS 
RECORDING HEADS 
RECORDING TAPE 
RESISTORS 
SCALES AND DRIVES 
SCREWDRIVERS 
SOLDERING IRONS 
SPOT WOBBLERS 
STUDDING 
TAPE DECKS 
TERMINAL PANELS 
TOGGLE SWITCHES 
TRIMMERS 
TRIMMING TOOLS 
TRANSFORMERS 
TUBE MASKS 
TUBES 
VALVE CANS 
VALVEHOLDERS 
VALVES 
VIBRATORS 
VIEWMASTER PARTS 
VOLT SELECTOR PANELS 
WAVECIIANGE SWITCHES 

RADIO SERVICING CO. 
82 SOUTH EALING ROAD, LONDON, W.5. Next to Sth. Ealing 

Tube Station 

111111111111111111111111U1111i11111111111111111111111111 1.1 EN R Y' S 1111111111111u1111111111111111111111111111111111111u1ui 

SETS OF VALVES 
Ten EF50 (Ex -Brand 

New Units) 6r- each 50 Set 
6K8G, 6K7G, 6Q7G, 

5Z4G. 6V6G (or 

1R5, 165. 1T4, 1S4 or 
(3S4 or 3V4) ... ... 30'- 

TP25, H1,23/DD, VP23, 
PEN25 (or QP25) ... 25'- 

6K6G, 657G, 6Q7G. 
25A6G, 25Z5 or 257.6G 378 

12K8GT, 12K7GT, 
12Q7GT, 35Z9GT, 
35L6GT or 50L6GT 37'6 

12SA7GT, 12SK7GT. 
12SQ7GT. 35Z4GT, 
35L6GT or 50L6GT 37'8 

PX25. KT33C, KT66, 
GU50 ... 12 6each 
(PX25's Matched Pairs 25 -pr..) 

TEN 6AM6 (EF91) ... 80 - 

Wearite IFT's " 800 " 15 - pr. 
Wearite IFT's 501A -502 10 - pr. 
Plessey Permeability 8'6 pr. 
2 Gang Condensers .0005. 21- x 

19-x1:- .. ... 5- 
With Trimmers 6 6 

2 Gang .0005 with 4 way 
Push -Button Assembly 7 6 

" Weymouth Superhet 3- 
Wave Band Coll Parks." 
Short. Med., and Long with 
Gram. Switch. Brand New 
Miniature type complete 
with circuit. .. ... 19 6 

P.P. 1/6 ; absolute bargain. 

We have over 20,000 American and B.C.A. valves in stock. 
ALL VALVES NEW AND GUARANTEED. 

OZ4A 7'- 6k8GT 9'- 14A7 8'6 
1G6 8'6 8L6G 8/6 25Z6GT S 6 
1R5 81- 1622 (6L6) 2555 8 6 
1S4 8'- 111- 35Z4GT 8 6 
1S5 8' 6L7 T8 25A6 R 6 
1T4 8!- 6N7GT 7/6 35L6 8 6 
1A7GT I0'- 6Q7GT 8/6 50L6GT 8 6 
IC5 8'- 6SJ7GT 8,6 42 8 6 
ILN5 81- 6R7 8/6 43 8 6 
2X2 6X50 818 75 88 
3V4 6SA7GT 8/6 78 S 8 
3S1 8'- 6SQ7C.T 8/6 80 
5Z3 816 6SG7 7/6 866A 
5U1 86 6SH7M 7/6 9001 
5Z4 8/6 GSK7GT 7/6 9002 
ß:\7G 8'6 6SL7GT 91- 9003 
6AC7 616 6SN7GT 91- 9004 
6AG5 716 6SC7 401- 9005 6 ,-I1)63 
6A8G 8 6 6557 7.'6 954 6- KT2 
6AM6 9 - 6V6GT 7,6 955 KTGI 6B8 6 7C5 8/6 956 6'-I 
6C4 8 6 7A7 8/6 1293A 7 8 KT\1'61 
6C5GT 5 - 7C7 816 TZ40 37 6 U52 
6CG 6 6 7H7 8/6 931A 50 - U17 
6D6 6 6 7B7 816 EA50 2 - um 
6F6G 8 6 7S7 10/- EF54 
6G6G 6 6 12A8 7/6 (VR136) 6- P3 
BHGGT 5- 12C8 7/6 EF55 12 6v[U14 
6H6M 8 6I 12H6 8/6 EB34 3 6 
6J5GT 5-' 12K7GT 816 EBC33 8B I'X25 
6J5M 8 6' 12K8GT 816 EF36 6 6 KT33C 
6Jß 9- 12,Q7GT 818 EF39 6 6 KT66 

6.17G 6 6 12SQ7GT 
816 EK32 66 GU50 

6J7M 8 6 12507 7/6 EF91 9'- XP(1.5) 

6K6 9 - 12SH7 7/6 EL32 7 8 XH(1.5) 

6K7G 6 6 125J7 8/8 EF50 8'6 VU111 41- 
6K7M 6 12SK7 8/6 EF50 (Red. VU133 4/- 
6K8G 9.-12SR7 7'8 Syl.) 10'-VU120A 4"- 

EF50 CV54 
(Ex-Units S130 7'6 

SP?. 8.6 ,74'75(V5701 
VP2 86! 7/6 
i'DD2A 8 6 Cv66 61- 

4401 

9 
_ VR150/1ì0 8/6 

U1'41 9 - CK510AX 5/- 
41)1 4 D 2/- 
ßD2 4 - ACOPEN 8i8 

6 _11502 f 

6 - R.3 
6 - D41 
6.- 042 

4 - AC5'PENDD 
10 - 12/6 
8 6 8E525 816 
5 

-. PEN46 7,6 
5 - 0P25 8'6 
5 _ OP233 8'- 
8 6 SP6l 
7 6 SP41 

HL23'DD 6'6 1808_ 

TP2 
fl F VP23 

V P41 

86 U2ì 

SHADED POLE MOTORS. 
2001250 volts. Ideal for Tape 
Decks, etc.... ... ... 10 /6 

CATHODE RAY TUBES : 
VCR97, Guaranteed full pic- 

ture. 40. -, carr. 2' -. 
VCR517. Guaranteed full 

picture with Mu -Metal 
Screen. 40% -. 

3BP1. Suitable for 'scopes 
and Tel. 25 % -. carr. 3: -. 

MU -METAL SCREEN for 
VCR97. 

VCR139A (ACRIO), 35'-. Brand 
new. 

25'73 TR 1196 RECEIVER 
UNIT.- Complete with 6 
valves. 2 EF36. 2 EF39, 1 
EK32, 1 EBC33. In new 
condition. Circuit and Con- 
version Data Free. 25/ -, 
carriage paid. 

RECEIVER R1355., As speci- 
fled for Inexpensive Tele- 
vision." Complete with 8 

616 valves VR65 and 1 each 
5U4G, VU120, VR92. -Only 

4 8'6 new carriage 5/-a! 
Or 

packind 
12 6 ATP4 case 55 / -, plus 5'- carr. 
10- 'PP22 8,6 R RF26, 25916 : RF27. 

251- 916. 
12 6 TH233 10.- .C.R517(' Blur and White 12 6 4151P 76 6)in. Tube. Thtsi Tube rie - 
14l_ 42SPT 6.1_ places the VCR97 and VCR517 4 

215SG 41- without alteration and gives 
a full Blue and White picture 

MS /PENB Brand new in original crates, 
78 35 -, carr. free. 

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 23 -PAGE CATALOGUE : CONTAINING COMPONENTS & EX. GOVT. BARGAINS. 
Open Mon. -Fri 9-b. Thurs. 1 p.m. 

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL PADDINGTON 1008 9, 3401 . 
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THIS MONTH'S BARGAINS 
JUST ARRIVED. -Amplifier, 9/6, type 1271. Brand new with 
valve EF36, 2 transformers, relay 400 ohms, volume controls, 
condensers and resistors. Case 5in. x 5in., plugs, etc. Post and 
packing 1/6. 
BURGLAR ALARMS. -Made by "Truvox." Ex W.D. locat- 
ing device in maker's box. Low voltage and fool proof. 12/9, 
post 2/6. 
TELESCOPIC MAST. -New. Extends to 7ft. 6in., closes 
down to 12ìn. Diam. Sin. to fin., 7/9, post 1/3. 
I,F. TRANSFORMERS. -465 kc /s., 3/9 each, post 6d. 
MICRO AMP METERS. -12/9. Made by Westons. 2)in. 
square centre or normal reading. Soiled but perfect. Also 
Srand new at 28/6, post 1/6. 
MICRO SWITCHES. -Latesc American midgets 250 volt. 
3 A. .lin. x )in. x lain.. 3/6. 
VALVE SALE SURPLUS AND SALVAGE.-All at 8/9. 
20D1, 20F2, 6AB8, 807, EAF42, 5X4, 5Y4, 5Y3, 6BE6, 6138,6G6, 
6BW6, 6V6, 6D3, I0P13, 6AR7, EFBO, X65, KT8, 35Z4, 6X4, 
IIA3, IAS, ILC6, 1T4, 1S4, ISS, IRS, 5U4, 5V4, 6B4, 6F6, 6FIS, 
6L18, 6Q7, 10FI, 3A4, ECC9I, EF36, EFSO, EL9I, EY51, KTZ63, 
KTW61, X66. 
O.P. TRANSFORMERS. -Store Soiled. Match all normal 
O.P. valves to 2 -5 ohm speech coil. BARGAIN OFFER, 1/9, 
post 9d. 
TUNING CONDENSERS. -Store Soiled. Two gang. .0005 
mfd. Tested, 2/9 each, post 6d. SPECIAL OFFER three for 7/ -. 
RELAYS. -New and boxed. G.P.O. pattern, break one make 
three. 1,000 ohms, 3/9 each, post 1 / -. 
RECTIFIERS. -New Selignium 180 v. 40 m ¡a. CLEARANCE 
OFFER. 3/9, post 6d. 
RECTIFIERS. -Westinghouse type. 250 v. 250 m /a. Salvase 
but guaranteed, 11/9, post 9d. 

RADIO -GRAM CHASSIS SHOW SALE 
3 WAVE -BAND, 5 valve super -het. 12 gns. Brand new valves, 
6AT6, 6BW6, 6BE6, 6BA6 and 6X4. 
6 WAVE -BAND, 5 valve super -het. IS gns. Brand new. Same 
salve line up as above. 

olt. 
/ AEU. 
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3 WAVE -BAND, 5 valve super -het, 410.17.6, with gift of FREE 
8in. speaker. Valve line -up. ECH42, EF4I, EBC4I, EL4I and 
EZ40. 
END DRIVE R.G. CHASSIS, 5 valve super -her., 3 wave band. 
Valve line -up as above, 47.17.6. SALVAGE. 
RADIO -GRAM CHASSIS for 6 -volt at I amps., operation. 
Ideal for cars, boats or caravans, 49.17.6. Carr. on all R.G. Chassis 
4/6 each. 
PORTABLE UNIVERSAL CHASSIS. -5 valve super -het, 
valves, 1213E6. 12AT6, 12BA6, 12A6 and 35W4. Frame aerial 
included, 45.19.6, plus 3/6 carr. 
4 VALVE T.F.R. KIT.- Including the new " Swan " baffle 
cabinet, size I l in. x 1 5in. x Sin., E5.19.6, carr. 3,6, or assembled 
El extra. 
RADIO TELEPHONE, 49.17.6. Brand new, made by Jeffer- 
son Travis (U.S.A.) far the Air Ministry, but never unpacked. 
Still in caneas covers, and packed in individual wooden transit 
cases. Model OF /I. As used by many police and fire forces. 
Ultra high frequency band of 53 -75 mes.- Complete operation 
for normal telephone handset. Runs completely off batteries, 
or from one 12 -volt supply. Telescopic aerial, non -utility black 
crackle and chrome f nish over all. Power pack, 37/6. Price per 
pair, 418.17.6, carr. 7'6. 

DUKE & C 621, ROMFORD ROAD, Qf LONDON, E.12. GRA. e,;ß. 
STAMP FOR ('A1'rLI!1:l-R. 
MONEY BACK (.t,AR.1\7T:R. 

1211 speakers NOW TAX 
- FREE- ! 

Take your pick from these luxury units: 
GOODMANS 

Audiom 60 Axiom ISO Mark II 

¿2.12.6 & E1 monthly ¿3.5.6 I & LI monthly 
with order for 7 months with order for 8 months 

Cash Price £8.12.6 Cash Price 410.5.6 

S 12135 

¿3.2.6 & El monthy 
with order for 7 months 

Cash Price E9.2.6 

W.B. 
I2in. Dual Concentric 

f7.11.0 j & £I.8.9 mthly 
with order ( for 12 months 

Cash Price £22.11.0 

WHARFEDALE 
W 12 W.I2 CS AL 

£3.5.0 1 
& El monthly ¿5.10.0 Ì & CI monthly 

with order 7 for 7 months with order ( for 12 months 
Cash Price 49.5.0 Cash Price 416.0.0 

Descriptive leaflets of any of above units free on request. 

EASY PAYMENT ORDER BLANK DATE 
To : Frith Radiocraft, Ltd., Leicester 

Please supply 

for which I enclose £ : Deposit and agree to pay 

further monthly payments of £ commencing on the 
of next month. 
P.W. Nov. 53. SIGNED (usual signature) 
NAME IN FULL (CAPITALS) 

ADDRESS 

State if Householder I I If over 21 

No. of Pmts 

first day 

Occupation 

CATHODE RAY TUBES 
for Home Constructor Designs 

12" 0 
Cash Price 
t16.13.8 

Standard Types 
MW 31 -16 : 31 -74 

etc. 
£5.13.8 
with' order 

& E2.2.0 monthly for 6 months 

Cast Price 

417.14.6 

Aluminised Types £5.18.6 
6705A,6706A, etc. with order 

& E2.5.6 monthly for 6 months 

14 E-1 
Casi Price 

E 19.9.3 

Standard Types £6.9.3 
MW 36 -22 : 36 -24 with order 

& £2.10.0 monthly for 6 months 

Cash Price 

¿23.10.0 

Aluminised Types 
C14 BM 

46.16.0 
with order 

& 42.12.6 monthly for 6 months 

16" O English E90lectric i £7h .4. 
T 1 wit orde1O r 

Cash Price 
£22.4.10 & 42.17.6 monthly for 6 months 

17" n Mullard £7.12 8 
MW 43 -64 with order 

Cash Price 
E23.12.8 & E3.I.6 monthly far 6 months 

ADD 12,6 for crate and insurance to all 
C.R.T. orders. 

r[th 
RAD I O CRAFT f ifV/ . 69 1 CHURCH GATE-LEICESTER 
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ALL INTERESTED in Short Wave 
Reception should obtain the Radio 
Quarterly, price 4/ -, post free. 
American Magazines: CQ. 29/ -, QST. 
36/ -, One year ARRL. Handbook 
31 / -, Radio Handbook, 12th Edn. 26/ -, 
13th Edn. 49/6. SHORT WAVE 
MAGAZINE, LTD., 55, Victoria St., 
London, S.W.1. 

I.P.R.E. TECHNICAL PUBLICATIONS: 
5.500 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing TV Aerial Strength 
Meter, 716. Sample copy The 
Practical. Radio Engineer, quarterly 
publication of the Institute, 2/ -; 
membership and examination data 
1/ -; Secretary, I.P.R.E., 20, Fairfield 
Rd.. London, N.8. 

BOOKLETS: "How to Use Ex -Gov. 
Lenses and Prisms." Nos. 1 and 2, 
price 2/6 ea. Ex -Gov. Optical lists 
free for s.a.e. H. ENGLISH, Ray- 
leigh Rd., Hutton, Brentwood, Essex. 

AMERICAN MAGAZINES. -One year 
Audio Engineering. 28/6; specimen 
copy, 3/ -; High Fidelity. 43/ -; Popular 
Science, 28/6. Free booklet quoting 
others. WILLEN. LTD. (Dept. 40), 
101, Fleet Street. London. E.C.4. 

RECEIVERS & COMPONENTS 

EVERYTHING for radio construc- 
tors. Condensers. Coils. Valves, Re- 
sistors. etc. Send stamp for list. 
SMITH, 98. West End Road, More- 
cambe. Quick service. 
NORTH LONDON. -Everything for 
Radio Contructors. Condensers, Coils, 
Valves, Resistors, etc. Est. 1982. 
WARD'S, 86, Tollington Way, Hollo- 
way, N.7. 

ACCUMULATORS 2v /16AH, 10/ -; 24v 
Motors, 6/ -; Dynamotors. 5.5v/23@v, 
30 ma, 10 / -; HR Double Phones, 12 +; 
Tranx 1083, 3 meters, 37 asstd parts, 
22/6; Power Unit No. 320, 24.200v 
dynamotor, 2 Gonds, 15H choke, fuse, 
5RFC, S130, 17/6. Above post free. 
Valves at 2/ -: VR78, 2C34, V.R135; at 
2'6; 954, VR65A, VR92, VR21; at 41 -; 
4SHA, 42SPT, 4TSP, post extra. 
Free Monthly lists. ANNAKIN, 25, 
Ashfield Place, Otley, Yorks. 
VOLUME CONTROLS. ing. sp., 
meg, 2/9, with s.p. sw. 3/6, d.p. sw, 
5/6. Special offer : /,,- meg, d.p. sw., 
lin, spindle, 3/6; preset 2k. 211k, 
100k, 1 meg, 1/6; wirewound. 25k, 
lin. sp., 2/ -; preset, 5k. 25k, 1'9. 
Condensers, 8/450, 2/4; 321350. 2/9, 16 
x 16/275. 3/ -, 16 x 32/275, 16/500 
card, tub., 3/9, 50/12 1/3, 500/42. 
block, 1/6; U.S.A. surplus, 32/450, 
large type with mtg. plate. 1'9, 3 for 
4/6; Mansbridge type, 1 mfd. lke.116; 
1/400, 2/250, 1/ -; .5 400 9d.; Mains 
Droppers, with slider. 1,000 ohms, 
.2 A, 5/ -; 750 ohms, .3 A. 5/ -; 4v 
high -note buzzers, 2/6. Crystal Mike 
Units, 15/6. Assorted M.C. Meters, 
4 for 9/6. Postage 9d. under £3; 
post orders only. MASSEY, 58, Wake- 
field Ave., Hull. 
12IN. P.M. SPEAKERS. Heavy 
magnet " Celestions and Parmekoë," 
in new condition, 15 ohm speech 
coils, approx. half price, 69/6 (p.p. 
7/61. American 2:1,m. M.0 Meters, 
0 -500 ma, 7/6 1p. 9d.(;, 10 pF air - 
spaced Tuning Condensers, standard 
spindles, 1/6; R.F. Units, type 27, 
complete, 39/8; with broken dials, 
29/6; with broken dials, less valves. 
19/6, p.p. on all types 2/ -; " Taylor " 
model 65B Signal Generator, as new, 
£8 {10/ -, p.p. 7/6; brand new 8 -way 
" Jones " Sockets and Plugs, with 
covers, 2/6 complete. Most radio and 
T.V. constructors are now on our 
nailing list. If you are not, write 
to -day for our free list, SERVIO 
RADIO. 156/8, Merton Road. Wimble- 
don. S.W.19. (LIBerty 6525.1 

RATES : 5/- per line or part thereof, average five words to line, 
minimum 2 lines. Box No. l'- extra. 
Advertisements must he prepaid 
and addressed to Advertisement 
Manager, " Practical Wireless," 
'rower House, Southampton St., 
Strand, London, W -C -2. 

SLIDING RESISTANCES, 330 9w, 
11'V6 ea., 15/- doz., 680G 18w. 2/- ea 

1 /- doz. Listed 1 and 2', toler. 
resist. vitreous, carbon, pots, single 
and ganged. Condensers, '2pf- 
2.000)mF, fittings, motors, chassis 
with valves, etc. Once again we secured large quantity of ex- equip. 
465kcs IFTs, aligned and sealed, 
bench superhet tested, size 114n. x 
11in. x 3iin., pair with twin 500pf 
var. cond. (short 'spindlel, 6/ -, post 
1/ -; dozen sets. 62/ -, post paid; var. 
cond., all 500pf p.g., lin, spindles, 
s ngle 1/6, superhet twin 3/6, four g. 
2/6. List 3d. stamp. Packing free; 
post extra. THE RADIO SERVICES, 
Lr. Bullingham, Hereford. 

INTERNATIONAL Octal Valveholders, 
brand new. 2/- dz.; Tub., .1 x 500v, 
3,- dz.; .1 x 350. 2/9 dz.; 3 W.B. 
Coil Pack Kit, 11/ -; T.R.F. Kit. 
£5/5/ -; Superhet Kit, £8/101 -; 2 
W.B., including all parts, valves. 
cabinet, the lot. Book of instruc- 

tons 1/6. Latest list 3d. SUSSEX 
ECTRONICS, Princes S t r e e t, righton. 

EL,ECTROLYTICS, capacity, voltage, 
size, type of mounting; price post paid. 
in that order; 16 + 32, 450/525, 1/ x 
2' clip, 5/6; 24 + 24 + 16, 350/425v, 
1 
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x 2, clip, 4/9; 60 + 200, 275/350v, 1x 41, clip, 6/6; 4, 150e / x 1 //, clip, 
1/1; 500, 12v, if x 21, clip, 2/6; 
8 350v, 8 x 2, 2/ -; 6,000, 12v, 1// x 41, 
lug, 4/6; 100 + 200, 275/350v, 111 x 
4/, clip 6/6; 32 + 32, 350/425v, 
11 x 2, clip, 5/ -; 8 + 16, 450/525v, 1 x 
2, clip, 4 / -; 2, 450/525v, 3 x 1$ tag, 
1/6; 2, 350v, i x 1/ tag, 1/3; 8, 350/ 
405v, 1 x 2, clip, 1/9; 16 + 32 + 8, 
450/525, 11 x 31, lug, 5/9; 8, 450v, 

x 2, clip, 1/11; 32 + 32, 275/350v, 
1/ x 2, clip, 3/6; 40 + 40 + 20. 350v, 
1/i x 3, lug, 5/ -; 100, 275/350v, 11 x 3, 
clip. 3/6. All are Ali cans; some 
with sleeve; all new stock; all vol- 
tages WKG, with surge v where 
marked. Television! Set of 3 Corn - 
ppnents, comprising line output 
trans, with E.H.T. winding to give 
7Kv. using EY51 (heater winding for 
EY51 also included), and fitted with 
width control. Scanning coils, low 
impedance line and frame, focus coil, optional high (10,0000) or low 
120012). Set of 3, 42/ -, plus 2,/- 
postage. Diagram of line trans. sup - 
plied. T.V. Control Panels, Paso- 

plate, 4 x 3in., carrying 5 slider 
t pe res., 3 " Welwyn " wire wound 
1 w (1K, 5K, 10K1, and 2 carbon 
12 x 505(), complete with knobs for 
sliders 6/- each; post paid. Universal 
Amplifiers, 8 valve, 20w, AC /DC, 
200/250v, black and chrome chassis 
and cover, overall size, 15 x 7 x 7, 
first -class components, Partridge 
O.P.T. and driver, Gardiner choke, 
Mu metal input trans., wired and 
tested, complete with all valves 
12 x EF37, 4 x CL33, 2 x UR3C), and 
plugs, 150 output, high /low 
impedance input, £10/19/6; carr. paid. 
tin. square, flush mounting, Bakelite 
cased, 5 ma Moving Coil Meters, 
brand new, 8 / -, post paid. Rotary 
Transformers, 24v, D.C. input, out- 
puts, 250v, 60 ma, and 6.5v, 2.5 A, 
both D.C. Perm. Mag. Rotary, 
mounted on chassis, with cover, over- 
all size, 81in. x 41in, x 6 /in,; can be 
run from D.C. mains in reverse to 
give approx. 15v, 2 -21A, for chargers, 
model trains, etc.. 7/6, post paid. 
RADIO CLEARANCE LIMITED, 27, 
Tottenham Court Road, London, 
W.1. (Telephone: Museum 9188.) 

ORGAN KEYBOARDS, 3- octave, on 
solid base; 19 by 4in.; no key con- 
tacts; professional job; ebony and 
ivorme finish; £41151 -; carriage paid 
G.B. Send now to CIRCLefTS & 
SUPPLIES. 10, Duke St., Darlington, 
Co. Durham. 
MRC1 Pr /Pk 90v + 7.5v, 50 mA, 
32/ -, plus 1/- p. H. RINA, 4, Nitard, 
Warley. 
OSMOR for really efficient coils, coil - 
packs, and all radio components, 
as specified for many " Practical 
Wireless " circuits. See our advert. 
on page 662 of this issue for free 
circuit offer, or send 5d. stamp to 
address below. OSMOR RADIO 
PRODUCTS, LTD. (Dept. PC.10) 
Borough Hill, Croydon, Surrey. (Tel.: 
Croydon 5148/9.) 
WALNUT Radiogram Cabinets of 
distinction, stamp details. R. SHAW, 
69, Fairlop Rd., E.11. 

GOLD SPRAYED, expanded metal 
Speaker. fret 12ín. x 12in. 4/6, 12in. 
x 9in. 3/6, Bin. x 6in. 1/6; add 1/- 
towards cost of postage and packing. 
SHARP'S (RADIO), 252, Chapel St., 
Salford, 3. 

EDUCATIONAL 
FREE 1 Brochure giving details of 
Home Study Training in Radio, 
Television, and all branches of Elec- 
tronics. Courses for the hobby 
enthusiast or for those aiming at the 
A.M.Brit.I.R.E.. City and Guilds 
Telecommunications, R.T.E.B., and 
other professional examinations. Train 
with the College operated by Britain's largest electronic organisation. 
Moderate fees. Write to E.M.I. 
INSTITUTES. Postal Division, Dept. 
PW26, 43, Grove Park Road, London, 
W.4. (Associated with H.M.V.) 

WIRELESS. -Day and Evening Class 
instruction for P.M.G. Certificate of 
Proficiency and Amateur Wireless 
Licence. Morse instruction.. only if 
required, also postal courses. Apply 
B.S.T. LTD.. 179, Clapham Rd., 
London, S.W.9. 
RADIO OFFICERS urgently reqd. We 
train most in shortest period. Train- 
ing fees payable after appointments 
Seed. Scholarships available. 
Boarders accepted. 2d. stamp for 
Prospectus. WIREIRSS COLLEGE. 
Colwyn Bay. 
THE INSTITUTE of Practical Radio 
Engineers Home Study Courses are 
suitable coaching text for I.P.R.E. 
and other qualifying examinations. 
Fees are moderate. Syllabus of 
seven modern courses post free from 
SECRETARY. I.P.R.E., 20, Fairfield 
Road, London, N.8. 

WORLD TRAVEL and Adventure in 
the Merchant Navy, -Young men, 15 
years upward. required for training 
in Marine Wireless and Direction - 
finding at Sea. (Trainees in forth- 
coming Registration' Groups are 
eligible for deferment of Military 
call -up.) Immediate sea -going posi- 
tions on completion of training. Suit- 
able candidates will be entered as 
officers and must be prepared to sail 
to all parts of the world. Low train- 
ing fees. Send 1/- P.O. for Prospec- 
tus to OVERSEAS HOUSE (Dept. 
P.W.), Brooks' Bar, Manchester, 16. 
(Tel.: MOSS -side 2047.) 

MERCHANT NAVY and Air Radio- 
Here is an opportunity to train as 
Radio Officer. The big liners are 
open to you, but you must qualify for 
the F.M.G. Certificate. Day, Evening 
and " Radiocerts " postal courses. 
Estd. 30 years; s.a.e. for prospectus 
from Director. THE WIRELESS 
SCHOOL, 21, Manor Gardens, London, 
N,7. (Tel.: ARC. 3694.) 
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" VIEWMASTER " VALVES, exact to 
specification, guaranteed new and 
boxed, comprising 5 EF50, 1 6P25, 1 

KT61, 1 EBC33, 1 EB91, 2 6K25, 1 

6P28, set of 12, £6/2/6; with EF91, 7/- 
extra. (Post and insurance 2/ -.) 
6AM6, EF91, 6F12, Z77, 8D3, 6C4 
L77, W77, EF92, 6AM5 EL91, 12AX7, 
719; any 8 for 561 -; EB91, 6AL5, 
HVR2A, 6/9; 1,4v Minatures, 1S5, I115, 
1T4. 3V4, 1L4, 3Q4, 3A4, 7/6; set of 
any 4, 27/6; 3S4 8/6; 6V6G, 6V6GT, 
0F6G. KT63, Y63, 1C5GT, EF39, 
EBC33, EF'S0. 20D1, 7B7, 7C5, 7C6. 
7H7, 7S7. 7/6; 5Z4G. 51J4G, 5Y3G, 
MU14, 7Y4. U22. U78. DH77, 6AT6, 
12AT7. ECC84, 6X4, 6BA6 6ßE6, 6BW6, 
616. EC91, Pen46. PY82, 6LD20, 
6X5GT. 8/6; EL38. PL38, 22,6; PZ30, 
GZ32, 6U4GT, 17/6; 6P25, N78, 15/ -; 
UU8. CL33, PL33. U25. 13/6; U16, 
EAC91, ECC91. 6A7, UBF80, PL83, 
6F1. 6F14, 12/ -; PL81, PL82, PY81, 
UCH42, ÚL41, X65, lOF9, 10LD11, 
1001, 10C2. 11 / -; ECL80, EF80, EY51, 
PY80, 6F15, 6C9. 10F1, 10P13, AZ31, 
CY31. 43. KT33C. 6K8GT, 12K8GT, 
EAF42, 1110, 10/6; 25Z5, 25Z6GT, 
EBC41, UBC41, UP41, 10/; 6SN7GT, 
OSL7GT, 6Q7GT, 12K7GT, 25Z4G, 
25A6G, EF41, 9/6; 61180, U50, 5Y3GT, 
25L6GT, 35L6GT, 50L6GT, 35Z4GT, 
80. U139. U404, ÚY41, EZ40, 8/ -; 
6K7G, EF8, 6! -. All new and boxed. 
Postage 4d. per valve extra. 
READERS RADIO, 24, Colberg Place. 
Stamford Hill, London, N.16. )STA 
4587. 

MORSE ' CODE Training 
Send for the Candler 

BOOK OF FACTS 
It gives details of all Courses which include 
a Special one for securing Amateur Licence. 
CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.B. 
Candler System Co., Denver, Colorado. U.S.A. 

NEW GOODS ONLY T- Tubular Wire Ends. C-Can, Tag Ends, 
Clip Fitting. 

CONDENSERS.-Electrolytic. 450v. wkg. 
T. 1 mfd.. 2 8 : T. 4. 3 :- ; T. 8, 2!8 : T. 16. 
4:- C. 32. 5 10 C. 8-8, 4/6 : C. 8 -16, 516 
C. 16 -16. 6 -; 500v. wkg.: T. 2. 2!4 : T. 4, 2/8 
T. 8, 2 6 : C. 16, 4 8 : C, 32. 6'9 ; C. 8 -8, W- 
C. 8 -16.8 8 : C. 16-16, 7/4 ; T. 25 x 25v.. 1/9 
T. 25 x 50v. 2'- T, 50 x 50v.. 2'6 ; T. 50 x 
12v., 1.9 : T i.ao x 50v.. 3/9 ; C. 100 x 350v., 

TUBULAR PAPER- -500v. wkg. up to 
0005, 7d. to .006. 8.1. ; to .04. 10.1 ' .05, .1, 
l'- ' .2, .25. 1'4 : .5. 24- : 1. 2'8. Sil. \lien, 
500v. wkg., up to 700 pf.. 841. ; to 500, 11d. ; 

to 1.000. 1'- ; 2.000. 3,000, l'1. 
VOLUME CONTROLS.-Lg. Spols., all 
values, 2 9 ; with Sw. . 4 9 ; with D.P. Sw., 
5'8. 
RESISTORS.-Carbon, all Std. values 
20', toi. i watt, 4d. ; 1 watt. 5d.: 1 watt. 
7d.: 2 watt, l' -. Wirewound. 3 watt up to 
5K 1 9 ; 5 watt to 5K, 21- : to 50K. 2'6. 

RADIOLECTRON 
22, FRANCES STREET, SCUNTHORPE, 

LINCS. 

TELEKIT SUPPLY 
INTERCOM SETS.-A.C./D.C. in walnut 
cssrx, £5. Extra speakers in cases. 17'8. 
It EsISI'Olts. -Parce of 1,000 mixed 1 and 1 

watt. with long wires, 63 -10 -0. 
Sin. ELAI" SPEAKERS. 11.6. 
V IRRATOits. -12 v. 4 -pin. 5. -. 
VALVES. NEW & SURPLUS. GUARANTEED, 
CV181 - 
VR21 3'6 8A8 9- 
ATP4 6 663 
7G6 

2 
446 6BE6 9'- 

6K7 6;- 6BA6 0 - 
12J7 7'6 6J5 5.6 
024 5/- 6AL5 8 6 
1T4 6/6 I15 8 6 
1S5 7/8 2Q4 8 6 
3V4 7/6 12116 86 
KTZ73 8/6 12Q7 9'- 
6AC7, 12A6, 6557 12117 6í- 
(soiled), 5/- each. 15D2 5;- 
6118 9/- EF50 5 6 
6X4 8.8 6AM6 8'- 
Send your inquiries for ex -W.D. Equipment 
to : 

Chantey Lane Works, Chantry Lane, 
Rtvndey, Kent. Phone : Ray. 5895. 

PANL (the air- drying black crackle), 
3/6 per jar from authorised dealers, 
or 4/6 direct: 8, Kenton Park Cres., 
Kenton, Middx. 

SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 -64, inclusive, or a woman aged 18 -59, 
inclusive. unless lie or she, or the employment, 
is excepted from the provisions of the Notifica- 
tion of Vacancies Order, 1952. 

AIRCRAFT Radio Mechanics skilled 
in workshop practice or aircraft 
installations to work at Stansted 
Airport. Essex; hostel accommodation 
available: minimum hourly rates 3/9. 
Write to the PERSONNEL MANAGER. 
7, Berkeley St., W.1. 

THE CORONET AC4 
COMPONENTS FOR THIS NEW 

RADIO RECEIVER IN STOCK 
PRICE LIST AVAILABLE ON REQUEST 

J. T. FILMER 
MAYPOLE ESTATE, BEXLEY, KENT 

Tel.: Bexleyheath 7267 

NeoRADIO 

Accurately tests 
High, Low and 
Grid Bias Bat- 
teries. Write tor 

leaflet 29 M. 

NANCNEfrERI 

FREQUENCY CR )'S'l'.ALS. 5.1 to 8.0 lies. 
in 25 Kcs. steps. Odd 5'8. Spot 8, -. 
3 -VALVE U.H.F. BATTERY RE- 
CEIVERS, 160 Mos. Easily converted. 15 -. 

VALVES 
OBSOLETE Radio and Television 
and Current, over 1,500 different 
types. JOHN GILBERT RADIO, 20, 
Extension, Shepherds Bush Market, 
London. W.12. (SHE 3052.) 
6V60 AND GT, matched in pairs, 
new, boxed, 17/- per pair; p. and p. 

R. J. COOPER, 32, South End, 
Croydon. Surrey. 
W INWOUD FOR VALUE. -New boxed 
Valves, 1T4. 155, 1R5, 354, 28/- set: 
5Z4. 6K7, 6K8, 6Q7, 6V6. 35/- set: 
12117. 121(8, 12Q7, 35L6, 3524, 37/6 
set: EF91. 7/ -; EB91, 6 / -; EF50, 6/ -; 
6K7G 5/6; Metal Recs., RM1, 3/9; 
RM2. 4/ -; RM3, 5/; RM4, 16 /. 
loin. P.M. Spkrs, 16/6. 4 -page list 
available. All goods guaranteed. 
WINWOOD. 12, Carnarvon Road, 
London, E.10. (Mail only.i 
1,000 CHEAP VALVES, etc.: list. 
ROGERS, 31. Nelson St.. Southport. 
VALVES. -We will purchase for fair 
prices any surplus valves you may 
have. Write with details of quantity, 
condition, etc. NORMAN H. FIELD, 
68, Hurst Street. B'ham., 5. (MID. 
3619.1 
NEW VALVES WANTED, small or 
large quantities: all Television Valves 
and ECL80. EF80. EBC33, FW4 /500, 
VÚ39, KT61. KT66, 6118. 524, etc., 
etc. Prompt cash. WM. CARVIS, 
103. North Street. Leeds, 7. 

BENTLEY ACOUSTIC 
38. C'haleot Road, N.W.1. 
0Z4 
lA5 4'- 
1G4 7!- 
106 ó'- 
1L4 
1T4 7'- 
2C26 4 6 
2X2 5 - 
4D1 36 
U1 7 - 
5V4 8 6 
5X4 12 - 
5Y3 7 6 
5Z4 7 - 
6A7 11 6 
6Aß7 

6'- 607 88 
6R7 8'6 
6SA7 v. 
65G7 5!- 
6SH7 4.6 
6SJ7 9'. 
6SK7 4,6 
6SL7 8 - 
ISN7 9 - 
OS57 4'- 
6STI 7:6 
6114 17'- 

6 6V 
6X5 

6 - 
6Z4 7 6 

6ÁG7 8- 7A3 106 
6B7 7- 766 86 

6; - 757 
10;6 7C5 6.6 Il- 7C6 - 
86 7C7 
5 - 708 7.6 

13- 7H07 7 

8 6 7117 8`- 
7- 757 
26 7Y4 
5'. 10D1 4'- 
5 6 12AT7 8'- 
5 - 12AU7 9,- 
5 6 12AX7 10'- 
5 - 12C8 8'6 PT2 
4:6 12,15 4'6 QP21 
5;- 12K8 81- VR5,5 

6E8 9i- 12Q7 8;- V1156 
6L6 9/- 12SC7 41- VR57 
6L7 4/- 128117 6'- X66 
6N7 6.6 12SQ7 8'6 Y63 

All Guaranteed. Post 6d. each. 

NEW OLDHAM 2v. 16 A.H. Accumulators 658 
8_8. 71 x 4 x 2. 6ßG6 
0-5 AMPMI.9'ERS, 21in. square M c. 11' -. 6CH6 GERMANIUM DIODES. 2'9. 6C5 
P.M. SPEAKERS, 8in., 20; -; 5.n., 14.6; 6C8 
Win., 166: 10in.. 27/6. 

eF7 Si/LENIUM RECTIFIERS. F.W. 6 or 12v. 6Fó 4 A. 22!6; 6 A., 30/ -: 3 A., 146; 1 A.. 6116M 88; 24v. 2A., 30:-. 250v. 100 mA H.R'. 6J5G Bi -: 80 mA., ór6: 250v. 275mA.. 17'6. 6J5M 
TRANSFORMERS. 200-240 volts, tapped 6,17G 
3- 4- 5- 6- 8- 9- 10- 12- 15- 18 -20 -24 and 30 volts 6J7M at 2 A., 21.6. One year guarantee. 6K6 
NEW G.E.C. 0 -75 MILLIAMMETERS. 6K7G 

6K7M 11ín x113 /16m 8,-. 
Ex-W.D. PHONES, Low Resistance, 8 8. 
MINIATURE VALVES. New. 9001, 9002, 
9003. 7:6; 6AG5, 151. 155, 1T4, 111.5, 1016: 
6AL5, 8 6: 12AT7, 6AM6, DH77, 6AT6, 
EY51, 6BE6, 12'6. 
NEW VALVES. 35Z4, 35L6, 2524, 25L6, 
U2811 VP4B, U50, 5Y3GT, OK7GT. 6V6GT, 
50L6, 42, 80. 11' -: 6K8GT. 11726, 12'8. 
0 -500. MICROAM\IETERS, 2in.. 15 6. 
MUI.TIME.TER KIT. 2;)in. M c calibrated 
meter. D.C. Volts 0 -3-30- 150 -300 and 600, 
mA. 0-60. Black ebonite case. Also reads 
0 -5,000 ohms with l lv. battery, 25/6. 
AERIAL RODS, 4ft., 3 sections, 81 -. 
Base 3,6. 
6v. \ IBRATOR UNITS. Output 200v. 
60 mA. complete in steel case. 2216. 
TR. 1196 TRANSMITTER SE('TIO N. 
New and complete. less valves, 4.6 -6.8 Mes., 
easily converted, 151 -. 

ALL POST PAID IN U.K. 

THE RADIO & ELECTRICAL MART 
2534, Portobello Road. London, íV.11. 

'Phone : Park 6(126 

Corp. Ltd. 
PRDnrose 9090 

125117 
1214 
1223 106 
14E17 9'- 
13D'3 18- 
= ,AD9 8 6 
25L6 8S- 
2524 8 6 
3.`56 î 6 
.43 10 - 
50L6 
61P 6 6 
75 12- 
Tf - 
80 g - 
83 106 
2I0LF 2;- 
807 8 - 
1619 
1622 9'- 
1025 9i- 
1626 3'8 
ÁRDD5 36 
CV271 346 
CV1310 2!- 

HL133DD 9!- 
KF35 ^!- 
1V11-I4 '- 
41MTL 8'6 

3/- 
7!- 
7/- 
4/. 

126 

VIBRATOR PACKS. -24 volt input, 110 
volt D.C.. about 40 MA output. Complete 
with 12 -volt vibrator. stabiliser VS/110/A. 
Complete in metal case. New and boxed. 
12 6d. each, postage 2 / -. 
AMERICAN HEADPHONES.-Light- 
weight type headphones., complete with 
plug and lead. 86d. per pair, postage 1,3d. 
ROTARY CONVERTOR. 11 volt input, 
250 volt at 150 mumps D.C. output, fitted 
with chokes condensers, for smoothing, 
and contained in a sound -proof metal case 
18in. a 12in. x Bin. deep. Including lid. rase 
black crac'eSs similar to an attaché case. 
with conti ' nd plugs brought out to side 
of case. Pr,, ,' 50 -. , 'arriage 7'6d. 
AMP 111 -a I It ]lu\ ING ('OIL. Sin, 
scale Pr.- k enamel cases. 
Range 0- 11än., , et ted external shunts. 
Basic meter movement. 75 milli volt l s.d. 
30-. IPost. 1 9d. This is one of the best Sin. 
meters we have handled for some time. 

A. T. SALLIS, 
93, NORTH ROAD, BRIGHTON, 

SUSSEX. Tel.: Brion 25806 
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BLANK CHASSIS 
IN 

ALUMINIUM OR STEEL 

REF. 
DIMENSIONS PRICE 
Ä 13' 'C' ALL STL. 

CNB 7" 4' 2' 61- 5/- 
9 9' 5' 2V2' 7/3 6/3 

10 10' 6' 2 yr 8/- 7/- 
I1 10' 8' 2Y2 8/9 7/9 
12 12' 9' 2 V2'10/- 9/- 
13 14' 9' 2Y2. 10/6 9/6 
14 16' 8' 21/2' II/- 9/6 
IS 16' E 31/2' 12/6 10/9 
16 20' 9' 242. 13 /- 11/3 
17 17' 9' 21/2' 12/- 10/3 
18 17' 10' 2' 12/- 10/3 

This extensive range of Steel Chassis Is manufactured from 19 
s.w.g. Steel and finished in Black Matt Cellulose. The Alu- 
minium Chassis are made from 16 s.w.g. material. A feature 
of both ranges of chassis is the lattice fixing holes which 
enables the mounting to the cabinet with self tapping or 
wood screws only, thus saving the constructor a lot of time 
making brackets and holes, etc., and presenting a much firmer 
method of fixing. 

GOOD NEWS FOR HOME CONSTRUCTORS AND SMALL 
MANUFACTURERS 

Chassis made to your requirements with a scale of charges 
that enables you to work out the cost, of your prototype. 
Material is in either 16 s.w.g. bright Aluminium or Matt Black 
19 s.w.g. Steel at ld. per square inch plus 3d. per bend, plus 2d. 
per round hole, plus 2i- per shaped hole, plus 1- postage. 

DENCO (CLACTON) LIMITED, 
357 9 Old Road, Clacton -ors -Sea, Essex. 

FREE To l$MBITIOUS 
IThis 144-page Boo !< ENGINEERS ! 

Have you sent for your copy ? 

' ENGINEERING 
OPPORTUNITIES' 
is a highly informative 
guide to the best-paid 
Engineering posts. Jt 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE" terms for a 
recognised engineering 
quali Cleat ion,outlines the 
widest range of modern 
Home -Study Courses in 
all branches ofEngineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £15 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 144 -page 

" ENGINEERING OPPORTUNITIES 

:NAME 
;ADDRESS 

:Subject or Exam. 
that interests me 
British Institute of Engineering'Teehnolo ( y 

409B, Shakespeare House, 
1711f, Stratford Place, London, V.1 

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. 
1.i.O.B. 

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

A.M.Bri t.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 

November, 1953 

Offer to the enthusiast who requires 
the highest quality reproduction their 

increasingly popular 

new 
models 

FC38 8 Valve Superheterodyne 
chassis giving 8 watts push -pull output with 
negative feedback and separate BASS and TREBLE lift controls. 
WAVE RANGE -16-50 metres, 190 -550 metres and 1,000 -2,000 
metres. PRICE -£23 13s. including tax. 

RF.41 10 valve Superheterodyne chassis giving 10 watts 
push -pull output with negative feedback and separate BASS and 
TREBLE lift controls, also a highly sensitive R.F. stage before 
the mixer. WAVE RANGE -12 -90 metres, 190 -550 metres and 
800 -2,U00 metres. PRICE -£31 19s. 8d. including tax. 

p Both High C /ass Chassis at an economical 
f price giving AMAZING Realistic Radio and 
7- Record Reproduction from the modern records. + 

ARMSTRONG T TLE,L S%ÓÑ CO. LTD. 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7. 

Telephone NORM 3213/4. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSMITTER -RECEIVERS (Walkie- Talkie) Type 38 Mark II. 
Complete with 5 Valves, Microphone, Headphones and Aerial. 
Less Batteries. Guaranteed fully and ready for use, £4 15s. post 
paid. Extra Junction Boxes for above, 218. 
TRANSMITTER -RECEIVERS No. 18 Mark III. Complete with 
all Valves but less Batteries and attachments. Guaranteed 
Ready for Use, £7 17e. 6d. Carriage Paid. No.18, Mark III, BRAND 
NEW Complete in original packing cases with ALL attachments 
and full set of Spares including duplicate Set of Valves (Less 
Batteries). £15. . 
TELESONIC 4 -Valve Battery Portable. Complete with 4 Hivac 
Valves. Contained in Metal Carrying Case. Easily Convertible to 
Personal Portable. Brand New, £2, including Conversion Sheet 
and post. 
RECEIVERS 8109, COMPLETE WITH 8 VALVES. Vibrator 
Pack for 6- Volts. Contained in metal case with built -in Speaker. 
1.8 to 8.5 mess. GUARANTEED. £7, Carriage Paid. 
MINISCOPES. G.E.C. M861B, BRAND NEW, COMPLETE IN 
CARRYING CASE WITH PLUGS, £12 10s. 
RESISTANCES, 100 Assorted useful values wire -end, 12/6. 
CONDENSERS, 100 Assorted Mica and Tubular, 15/-. 
LUFBRA 110LE CUTTERS. Adjustable lin. to Silo For use on 
Wood, Metal, Plastic, etc.. 5/9. 
THROAT MICROPHONES. Brand New Magnetic with Long 
Lead and Plug, 418. American Type, '4'6. 
PLASTIC MAP CASES, 14in. by 1011n., 5/6. 
STAR IDENTIFIERS. Type I. A -N. Covers both Hemispheres. 
Complete in case, 5/6. 
WESTECTORS K'x8 and W112. 11- each. 
MARCONI AERIAL FILTER UNITS (P.O. Spec.), 4/6. 
CONTACTOR TIME SWITCHES. 2- impulses per sec. Complete 
In Sound -proof case. Therm Control. 11,6. 
REMOTE CONTACTOR for use with above. 76. 
SPECIAL OFFER TO EXPERIMENTERS. TWELVE METERS 
and AIRCRAFT INSTRUMENTS.- Only needs adjustments or 
cases broken. TWELVE INSTRUMENTS (including 3 Brand New 
Aircraft instruments). 35 -. - 

Full List of Radio Books 211. 
HUNDREDS OF FURTHER LINES FOR CALLERS. 

SOUTHERN RADIO SUPPLY LTD. 
I1, LITTLE NEWPORT STREET, LONDON, W.C.2 

(ERrard 6653 
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PRACTICAL-WIRELESS-, 

Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
. Blueprint 

CRYSTAL SETS 
,]!6d. each 
1937 Crystal Receiver .. PW71* 
The " Junior " Crystal 

S,et PW94* 
2s. each 
Dual - Wave " Crystal 

Diode " ... ... PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each. 
The " Pyramid " One - 

valver (HF Pen) 
The Modern One - 

valver 
Two -valve : 2s. each. 
The Signet Two (D & 

PW93* 

PW96* 

PW76* 
3s. each. 
Modern Two -valver (two 

band receiver) .., PW98* 
Three- valve : 2s. each. 
Summit Three (HF Pen, 

D, Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) ... PW82* 

F. J. Carom's " Sprite " 
Three (HF, Pen, D, 
Tet) ... ... ... PW87* 

3s. each. 
The All -dry Three ... PW97* 
Four -valve : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) .. .. PW34C* 
Mains Operated 

Two -valve : 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW 19* 
Three -valve : 2s. each. 
Double - Diode - Triode 

Three (HF Pen, DDT, 

PW37* 

Pen) ... PW23* 
A.C. Band -Pass 3 .., PW99* 
Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... PW45* 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated 
' Coronet " A.C.4 . PW 100* 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each 
Simple S.W. One -valuer PW88* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D, Pen) .,. ... PW38A* 
Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
Pow) ... PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... P\V63* 

The Band -spread S.W. 
Three (HF Pen, D 
(Pen), Pen) ... ... PW68* 

PORTABLES 
Is. 
The " Mini- Four " All - 

dry(4 valve supei het) PW 

MISCELLANEOUS 
2s. each. 
S.W. Converter- Adapter 

(1 valve) ... ... PW48A* 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto - 

gram. ... ... ... 
The P.W. Electronic Organ 

(2 sheets), 7s. 6d. 

TELEVISION 
The Practical 'television Receiver, 

(3 sheets), 10/6 
The " Argus " (6in. C.R. Tube), 2/6 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. 
B.B.C. Special One - 

valver AW387* 
Two -valve : 2s. each. 
A modern Two -valver ... WM409* 

Mains Operated 
Two -valve : 2s. each. 
Consoelectric Two (D, 

Pen), A.C. ,.. .,. AW403 

SPECIAL NOT.7 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out t 
of print, but an asterisk beside the 
blueprint number denotes that con- 
structional details are available, free 
with the blueprint. 

The index letters which precede the 
Blueprint Number indcate the perio- 
dical in which the deser iption appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W. M. to Wireless Mage sine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over Ed. 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 : 2s. each. 
S.W. One -valver for 

America ... AW429* 

Tao-valve : 2s. each. 
Ultra -short Battery Two 

(SG, det Pen) ... WM402* 

Four -valve : 3s. each. 

A.W. Short Wave World - 
beater (HF Pen, D, RC, 
Trans) AW436* 

Standard Four - valver 
Short -waver (SG, D, 
LF, P) \VM383* 

Mains Operated 
Four -valve : 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391* 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3J -) WM387* 
Listener's 5 -watt A.C. 

Amplifier (3/-) WM392* 
De Luxe Concert A.C. 

Electrogram (2¡ -) ... WM403* 

I QUERY COUPON 
IThis coupon is available until Nov. 

2nd, 1953, and must accompany all I 

IQueries, 
sent in accord with the I 

notice on page 709. 
I PRACTICAL WIRELESS, Nov., 1953. I 

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.10. -Sole Agents for Australia and New Zealand : GORDON & GOTCH (Asia), LTD. South Africa : CENTRAL NE '.VS AGENCY. LTD. Subscription rate including postage, for one year : Inland and Abroad 13s. Ed. (Canada 13s.) Registered at the General Post Office for the Canadian Magazine Post. 
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Announcing 
*iite Acos 

November, 1953 

INTRODUCED AT THE RADIO SHOW 
lnterchangeale heads with 
easily replaceable styli. 
High compliance, low element 
mass. 
Completely hermetically sealed 
crystal unit. 

® High output, with low stylus 
pressure and minimum record 
wear. 

Cosmocord proudly announce the 
I-IGP 4o -first of the new Acos Ili -g 
pick -ups -capable of tracking the Ilighest 
modulation levels which can be 
engraved. Incorporating an entirely 
new clip- onmethod, the pick -'up h:ads 
are designed to couple Outstanding 
performance with extreme physical. 
robustness. - 

Ask your dealer for details or write 
to us direct. 

Price z.is. (phis 17/8 P. T.) 
Additional IIGP 39 Hced (Standard or 

L.P.) ;1.i2. (phus -10 3 P..T.) 

always well ahead 
e 

ACOS devices are protected by 
patents, patent applications, and 
registered designs in Great Britain 
and abroad. 

COSMOCORD LTD. 
ENFIELD, MIDDLESEX 
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