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QUALIFY FOR 

BETTE POST 
-by Post! 

Let the most progressive, most successful College 
in the world coach you by correspondence. 
Choose your career or be advised by us. We 
take a personal interest in all our students and 
provide the friendly individual training that quickly 
leads to success. Make the first move NOW 
-write for free particulars. 

CHOOSE YOUR 
CAREER 
NOW ! 

Aeeountancy Exams. 
Advertising and Sales 

Management 
1g1'ilc1 Il111'e 

.{.51.1. Fire E. Exams. 
A pptird Mechanics 
Viol bowers and E-state 

\gents 
Aviation (Engineering 

and \1'ile)(_`ss) 
Banking 
Blue Prints. 
Kollers 
Book -ken ng. "-%ecount- 

auey a d , Modern 
Business Methods 

Building's Architecture 
and ('lericaf Works 

ßuilder' Quantil les 
Cambridge Senior b. 

('era !Ken le 
Carilent r)' and Joinery 
Chemist r) 
Ch il Engineering 
('Iv It Set, ion 
All (' octal Subjects 
Commercial Art 
Common Prelim. E,.J.E.ß. 
Concrete .Q Structural 

Engineering 
Draughtsmanship. :111 

Branches 
Engineering. All branches. 

subjects and exams. 
General Education 
G.P.O. Eng. Dept. 
Ideating and Ventilating 
Institute of housing; 
.Journalism 
Languages 
)tat hewn t les 
Matriculation 
Metallurgy 
Mining. .111 subjects 
Mining. Eleetrical 

Engineering 
Motor Engineering 

Munlcil,al and County 
Engineers 

Naval Architecture 
Nobel Writing 
P1a11ies 
flay % %thing 
Plumbing 
Police, Special Course 
Preceptors. College of 
Press Tool {York 
Production Engineering 
Pumps and Pumping 

Machinery Quantity Surveying - 
Inst. of Quantify 
5111'ye3ors.' Exams. 

Radio Serviee 
Engineering 

Radio Short Rave 
Itoad Making and 

Ma intenanee 
Salesmanship, 
Sutil lut iun 
Schott! 't ( tendance Officer 
St ere taria l Exams. 
Sheet Metal Work 
Shipbuilding 
Shorthand (pli man's) 
Short-story Wl'1titig 
Social Welfare 
Speaking in Public 
Striae t uatl Engineering 
Surveying 
'reacher: of Handicrafts 
'l'eieenmmuniea l ions 

(City and Guilds., 
Tele%'shin 
Transport Inst. Exams. 
Viewers, (:augers, 

Incpeelors 
IVeights and Measures 

Inspector 
{'riding 

ireless Telegraphy 
and 'Telephony 

Works Manager4 

If you do not rsee 1 /ocr own requirements above, writu to 
u,s, on any subject. Full particulars free. 

-Direct Mail to DEPT. 104- 

Béñnett Colle 
SHEFFIELD 

e 

HENRY'S 
FIf. 1MENT TR.\NSFOR \1138. 6.3 v.3 a., tapped at 5 v., 4 v. and 2 v. Input 200 250 v...15 - only 
EX- GOVT. VALVES. All brand new and boxed. EF50, 5Z4G, 5Y3GT, 6V6G or GT, 617GT. 6K7GT, 6SL7GT 6SC7GT, iYSR7, 
1251{7, 6C6, at 7 6 each ; EA50, 3;8 each ; 6L6G or metal, 12,6 each. 
NEON INDICATOR LAMPS to be directly connected to 
200;250 volts, Complete in holder, for one hole fitting, tin. diameter, 3 each complete. Quotations for quantities. PYI(OItI'r General Purpose Soldering Iron, 200 250 v., 65 watt, complete with lead. 15 6 each. 
rELEI'HO \I: 11 \NDSETS. G.P.O. type self- energised) with pre, h complete lead and plug. Brand New 
10 6 each 
TI:1.1;1 Isle.\. Complete set of 9 R.F. Chokes, and 8 coils fo swipe > -I,an panels, wound exactly to " Electronic Engld- 
eerir.c location. 186 the set only THE t At 55 t:VSIOU'r11 MIDGET Superhet, Type 136, 16 -30. 200- 550, 800 -200 m., also Type 138 12 5 -37, 33 -100. 
200 -550 rib Iron -cored, for .0(106 mfd. tuning. 465 k es. These coil packs are completely screened. size 31 o 21 x 1 tin. Complete with basic circuit. price 35 6. plus 7 10 purchase tax. 
In addition to the above, we are able to supply from stock, 
Coil Packs and Turrets, by Denco, Wearite, Osmor, Atkins, 
E.T.A., etc., etc. 
MIDGET LF, UNIT. Aluminium Can 41in. x 2:1n. a lin.. 
comprising 1 valve 1T4, midget, iron -cored. LF. transformer, 
465 k'es. and 8 midget resistors and condensers. 12 8 each only MIDGET B.F.O. UNIT. As above, hut comprising one Valve 
IS5, and Midget B.F.O. Coil In lieu of LF. Transformer, 10,- only. 
MIDGET TWO GANGS .000M Ceramic Insulation size only 
21n. x limn. o Ilin., long spindle, 9- only .000375 mfd, ..with 
trimmers, vanes covered perspca, size 2in. x l in. x UM., long spindle 10 6 only 
0 -1 NI 'A MOVING COIL METERS. 2_(in. panel mounting, brand new and boxed. 15 - each. 

t1.L'l'RANSF(IR31RKS. By SCANCO. Fully guaranteed, 
4KV, 10 m a., 2 -0 -2 v., 2 a., 586. 5 KV. 10 ma., 2 0 2 v., 2 a., 
65 - only 
grit IM NIPIR. KIT" QUALR AD." An essential to every radio 
man. This famous kit can be supplied by us at. 30, only ! 

(List price, 45 -). Comprising L 2. 4, 5, 6, 80A box spanners, 
5 screwdriver trimmers (vertical and horizontal), 4 spanners, 
vane- setter, and thickness gauge. Attractively finished in 
white ivory. All neatly laid out in black crackle box. An 
absolute bargain,' TRADE SUPPLIED. 

Rend stamp for current Comprehensivd List. 

HENRY'S, 5, Harrow Rd, W.2 
PADdingt on 1008 9, 

This 
Month's 
SUPER 
Bargase 
Our latest pur- 
chase of Ex -Gov- 
ernment materia! 
includes a batch of RADAR Units, type 64. All these units 
are " brand new " in the original manufacturers' cartons. 
Each unit contains :- 
2 VR9I's, the popular EF50. 

1 VT60A, the always useful 807. 
I CV73, the television output valve now in great demand, ET44, 

Pen. 46. 
2 CV54's high voltage rectifier, V960, will rectify 2.5 kV, at 

60 mA. 
I CV85, an enclosed triggered spark gap valve type V2023. 

You receive all the above valves in the for 1819. Thus, 
valuing the valves at only 216 each, for the extra If3 you 
receive : 

A steel case, size 21 in x Olin. x I; Iin. high, containing a chassis 
and framework on which are mounted all the valve bases for above, 
8 PYE sockets, 3 high ohmage relays, E paper condensers, I metal 
rectifier, 3 potentiometers, I ONIOFF toggle switch, 1 .05 mfd. x3 
3.500 v. condenser, 1 .5 x .5 x 2.200 v. condenser, 30 assorted 
resistors, !., 1, 2 and 3 watts, paxolin resistor panels, plus various 
other sundries, such as useful dips, and mounting brackets, etc. 
Whichever way you look at this, the value of the goods is terrific. 
THE PRICE OF THE UNIT is 1819, plus SI- carriage, as these units 
weigh nearly 40 lbs. PLEASE ORDER ITEM No. 277, 

7, Electron 
House, 

42 -46, Windmill Hill, Ruislip Manor, Middlesex. 
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6 VALVE 
SUPERMET 

Receiving Unit 6f the 
TR1196 which covers 
4.3 to 6.7 mies. Among 
the many useful cor -. 
ponents are : I pr. 
standard I.F. Trans- 
formers (460 kcls), Iron 
Dust Cores, two 1 mfd. 
500 volt working con. 
densers ; 4 .1 metal tubular 
Condensers ; I MICTransformer; 
I Phone Output Transformer, 2 Pot. Meters, 
IO Fixed Condensers, standard values; more 
than 2 doz. resistors, 200 ohms to I megohm; 
6 International Octal Valve Holders ; 2 tag 
Boards ; I Yaxley Switch ; Four pre -set .0001 
Condensers and Tuning Coil. Steel chassis. 
size 8!,ín. x 6in. x 

PRACTICAL WIRELESS 1 

Lens Valves, l0 /. post, free 

With 29/6 Valves, 
plus2 /6 pckg. andins. 

Data Book giving circuit diagrams, component values 
and valves used, etc., post free 1/6. 

MAINS TRANS. Stand up R1355 RECEIVER 'or con - 
and Drop -through type, Pri- scruction of inexpensive tele- 
mary 200 -250 volts. Secondary vision. Complete with RF 

350 -0 -350 80 mA, 5 volts 2 unit type 25, 4716 plus V- 
amps, 4 volts, 3 amps. L 1 

carriage. 
Post paid TYPE 6 INDICATOR also 

NUTS.BOLTS,WASHERS specified £31010, plus 151 - 

small sizes for model carriage. In Wooden case. 
allowed on return 
of case making. Three gross 

7/6 refund 7/6 
assorted I i7 

E.H.T. TRANSFORMER to 
SCREENED FLEX 10 give 2.500 volts and 4 volts at 
Suitable for mikes, 100ík. / 3 amp;. Post free, £211810, 

Write Dept. "R," INSTRUMENT CO. 
244, HARROW ROAD, LONDON, W.2. 

TELEPHONE : CU N. 0503 

RADAR RECEIVER It.D.F.1. -The ground control Radar 
Receiver with variable tuning between approx. 155 -185 me s. 
Built -in power pack Easily adaptable 
for a variety of uses. Complete with valves and 
IN ORIGINAL PACKING ¢ASES. ONLY 59 /8 (carriage 10,-). 

ItAD.41t RF9MNSOlt. AI'K' 4790.-Used for similar 
poses 

ins valves typees RL7 and RL1 1(Ií each), 6 of 8P61. and an 
EA50, 6 I.F,T 5 of 12 mega. with 4 msg. bandwidth, etc., etc. 
These are BRAND NEW. but all roils were removed by the 
makers in preparation for fitting others of a different range. 
With each unit we supply three 11 mm. formers with brass 
core in order that coils Can be wound to the wavelength 
required. ONLY 59/8 (carriage, etc., 5' -). 

MODULATOR S MIXER' UNIT W6331. -An ex Admiralty 
unit containing a host of gear, including a 231VA transformer 
and 1 valve 504G. 2 of 6J5G, 3 of P61. 1 of SP61 and 1 Of F1334. 
BRAND NEW. ONLY 19'8 (carriage, etc., 51 -). 

RAI1.AR INDICATOR TYPE 6. -We can still supply these 
excellent indicators containing the Gin. short persistence 
tube VCR97 and 4 valves EF50 and 3 of EB34. ONLY 87,8 
(carriage, etc;, 

RADAR INDICATOR TYPE (M.-Contains Gin, short 
persistence tube, VC1197, 16 valves SP61, two E334, crystal, and 
large variety of components. ONLY 751- (carriage, etc., 151). 

EX- R.A.F. 5 VAL \'E BATTERY SUPERIIET R.1224A.- 
Three wavebands covering 1.0 -10.0 me/s. Has R.P. stage, 
Muirhead Precision slow motion dial, aerial trimmer. sensi- 
tivity control. etc., etc. Circuit diagram with every set, 
Complete with valves. BRAND NEW LN MAKER'S PACKING. 
ONLY 998 (carriage 716). 

C.W.O., Please. S.A.E. for lists. 

U.E.I. CORP. 
THE RADIO CORNER, 133, Gray's inn Road, London, W.C.1 

(Telephone : TERminus 7937) 

Open until 1 p.m. Saturdays. We are 2 mina. from High Holborn. 
5 mina. from King's Cross. 

PITMAN'S 
for PRACTICAL BOOKS 

Radio Mains Supply Equipment 
By E. M. Squire. A survey of the principles 
of design and operation of the mains supply 
equipment. Practical radio engineers will find 
this book invaluable in dealing with faults in 
thA supply equipment. Illustrated. 1216 net. 

Electronics 
By F. G. Spreadbury, A.M.Inst.B.E. The most 
up -to -date, comprehensive and reliable guide 
yet published to theory and applications alike. 
With numerous diagrams. 700 pages. 551- net. 

Radio Receiver Servicing and. 
Maintenance 

By E. J. G. Lewis. Here is reliable, up -to -date 
assistance for the radio dealer and service 
engineer. A handy fault -finding summary 
forms a useful feature of the book. Fourth 
Edition. 816 net. 

PITMAN, Parker Street, Kingsway, London, W.C.2 

Resistances. A 
parcel of 100 pop - 
u 1 a r assorted 
values : L watt, 

watt,, ePll6 per 
100. Trade en- 
quiries invited. 

Vibrator Trans - 
formers. 6v. in. 
250-0-250 v. 100 
m.a. out (also 
evadab le in 12 

Meter Rectifiers. 
Westinghouse 0 -5 m.a., 3/11 0 -10 m,a,, 7/6 ; 0 -1 m.a., 1013. 

Selenium Rectifiers. H,T., h /wave 250 v. 50 m.a 5/9 ; 

200 v, 100 m,a,. 5'9 ; 250 v. 100 ma., 718 : 250 v. 300 m:a., 12'9. 
Bridge Rect., 6 v. 11 amp., 8,3 : 12 v. 11 .amp 12/8 : 12 v. 
3 amp.. 24/- : 12 v. 8 amp., 37/8 ; 36 v. 1; amp., 2316 ; 70 v. 
11 amp.. 37/8. Also L.T. 2 -4 v. 1 amp., h wave, 3/8. 

Charger Trans. Input 230 v., output 15 V. (tapped 9 v.) 3 amps.. 
17,8.: Input 230 v., output 30 v. (tapped 9 v. and 15 v.). 3 amps., 
23/8. 

Television Transf. E.H.T. 4,000 v. 3 m.a., 2 v. 11 amp.. 451- 
500 -0 -500 v. 250 m.a, 4 v. 5 a., 6.3 v. 8 a,, 75,- : 350 -0 -350 v. 
250 m.a 6,3v,0a 4v,8a., 4 v, 3 a., 6,3 v. (tapped 2 v,), 2 a.. 
7243. 

8 v.. Charger Transf. Input 200- 230 -250 v., outputs 4 v., 
15 v., and 24 v.. at 3 amp., 27/6. 

Ex -Govt. T. M. C. Reed -type Headphones. 70 ohms, 1/9 each 
(3 8 pair with leads). Single Earphones, 7:11. ohms, with 
adjustable headband, 1/6. Ultra Midget O'put TIP.. 
and Parafeed Tfr., 9 -1, both 11n. x lin. a ;in.. 3'- each. Pipull 
Intervalve, 2,5 -1 each half, and O'put Tfr. 60 -1, both tan. x 
tan. x 111n., 3/- each. Tannoy Transverse Carbon Mike Incc1. 

L.F. Choke 15 Hny. 300 ohms, 175 m,a.. 12 7. bl Coil 
Mike, 216. I.F, 'lrf., 6.8 m.c., 618 pr. Midget Intervalve 
3 -1, 5 -1, or 10 -1, 3/9 each. Multl -ratio Matching Tfr.. 4 wind. 
i 
]ngtin.s . 

(2 
3C.'9. 

T.) over 10 ratios between 10 and 100 -1, tin. x tan. X 

Rectified of /Coil A.C. Heim, 211n., 0 -300 v., 
31 Coil Sneakers. Well known Mftrs. Surplus, 2 -3 ohms, Sin. 

P.M.. 10 /11 : din. P.M., 16 /8 ; 81n. P.M., 17/8 ; 'Oin. P.M.. 
238. 

Filament Transf. Input 230 v., output 6.3 v. 1 amp., or 4 v. 
1; amp - each, 

.1.. Send 2 ?9id. stamp for very this Stork Lists. When ordering 
7C please cover packing and postage. 

STERN RADIO, LTD., 109 & 115, Fleet St., E.C.4 
Telephone : CENtral 5814 and 2280. 

nu'ie SURE to 'get it at 
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a R[ 17Ví1 
There is something fascinating about the sound 

of silver clinking into a bag -and it is the true 
reproduction of the " noises -off " that mean so O much whin listening to a favourite programme - 

Home, Light or Third. It has taken us 18 years to 
achieve such realism ... it's yours to -day. A range 

Ike of three extension cabinet speakers is in the dealers' Ì shops already, " Monobolt " speaker chassis in four 

sizes are there, too, you can hear them now. High fidelity 
Opickups and " Wafer " speakers are well on the way. 

A postcard will bring full details. 

MODEL BX105. One of the new range of Truvox 
Extension Cabinet Speakers. This model incorporates 
loin. Monobolt chassis, volume control recessed in 
side. Beautiful Walnut, cabinet with contrasting 
chamfers and fret motif in 'Maple. List Price, SS les. 

Travox Engineering Co.. Ltd.. Truvox House, Exhibition Grounds, Wembley. Middx. 

T%35A 

CLYDESDALE Don't mass this EXCEPTIONAL Bargain ! All metal 
(tubular) construction, Lightweight. Rigid, for TV., 

-VHF., or F.B. /D.X. 
For Bargains in Ex- services Electronic Equipment 

Brand New, in maker's original packing. Ex: U.S.A.A.F. 
PANORAMIC GUNNERY TRAINER Mk. 1. Made by De Vry. 

Containing : a 35mm. SOUND FILM PROJECTOR. Complete with soundhead 
photo-cell CE -2, 150 -watt projection lamp, condenser and projection lenses, etc. 

A Sound Amplifier, 
with four valves, 
2/6537's, 6F6, 5Z4, 
etc. 
A Control Amplifier, 
with three valves, 
6537, 2051, 6X5, 
VRI50 /30, 2/CX -25 
photo- cells, etc. 
Also Spares Kit, with 
6 projector lamps, 6 
each other lamps, 3 
'photo - cells, 1 2 
valves, etc. Operating 
reel of safety film. 

CLYDESDALE'S 

manual and 

PRICE £35 ONLY 

The equipment is all 
mounted tn. a Wood 
case 48¢ x 191 x 10' 
ins., which also has 
the automatic re- 
wind film magazine. 
Operating voltage, 
115 v., 60 c /s., 405 
watts. 
Ideal for amusement 
parks or entertain- 
ment in the home 

as it stands, or can be altered as 
a standard projector. 

CARRIAGE PAID. 

PACKED IN A WOOD CASE. 

MASTER OSCILLATOR type MI- 19467A 
Brand New in maker's carton. ExU.S.A.S.t:. 

A " ready- made " V.F.O. unit, ranges 2 -10 me /s., 807 and spare (2 valves), Grid 
current meter, E.C.O. circuit, variable inductances, calibrated micrometer controls, 

etc., Ns metal case, 12 x 10 x 6 ins., with Instruction Books. 
CLYDESDALE'S PRICE ONLY £5-1 5-0 each CARRIAGE PAID. 

Brand New 
12ín. RECORDING METAL DISKS 
In sealed metal box,- containing 16, 
priced at 35/: per box. Carriage -raid.. - 

HALF `ß'1\L 

DIPOLE 

(e, 
Half -wave Dipole Aerial, 9ft. 3in., with 
reflector, 9ft. 7in., and cross -arm, 
4ft. 114in., for approx. 6 metres, either 
vertical or horizontal mtg. to existing 
mast' or wall bracket, with 39ft. of 80 
ohm. 12 mm. co -axial cable and co -axial 
plug. _ 

CLYDESDALE'S PRICE ONLY 
21/- each, CARRIAGE PAID. 

or packed in a wood case, 28/6 each. 
Carriage Paid. 

Brand New, in maker's carton. 
Ex- U.S.A.S.C. 

CRYSTAL MULTIPLIER. 
Type MI -19460 

Ranges 2.6 -6.7 me /s. 807 and spare 
(2 valves). Grid current meter, variable 
condenser, calibrated micrometer con- 
trol, etc.; in metal case, 13 x 10 x 6 ins., 
with Instruction Books. 

CLYDESDALE'S PRICE ONLY 
45/- each, CARRIAGE PAID. 

Send now for NEW ILLUSTRATED LISTS. Please Print Name and Address. 

CL YDESDALE cLIitñ. r.LASGOW5C.5 
VISIT OUR 'BR*NCHES'INeNGLAND, SCOTLAND. AND NORTHERN IRELAND Phone: South.2706 /P 
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P©©u ©u 2% g 
EVERY MONTH 

VOL. XXV. No. 510 JANUARY, 1943 

COMMENTS OF THE MONTH 

Cart PRACTICAL TELEVISION 

th t feJ.CAMM 

17th YEAR 
OF ISSUE 

BY THE EDITOR 

Suppression of Interference 
/NTERFERENCE :. with television programmes 

caused by . car ignition, diathermy, electric 
cleaners, and other electrical 'apparatus, has 

again brought into prominence the whole question 
of methods of suppressing it. 

Interference with ordinary listening by man - 
made static has been it soürce of complaint for 
many years, but it is not an offence and all the 
Post Office can do when they, have tracked the 
offender down is tactfully to suggest methods of 
eliminating the interference. Fortunately, this is 
often effective. It was not, however, until inter- 
ference could be seen ,well as heard that the 
authorities began to take official notice. 

A new Bill recently placed before Parliament, if 
it becomes law,. will make the fitting of suppressers 
to car ignition systems compulsory. These are 
already available in the shops, and doubtless the 
car manufacturers in future will fit them as standard 
to the ignition systems of cars which, it is said, are 
the causo of 90 per cent- of radio interference. 

Such interference can largely -be- eliminated l,y the 
fitting of a resistor of from 5,000 ohms to 15,000 
ohms, costing about is. Od. The suppression 
of other electrical apparatus can be more difficult 
and costly. 

On the other hand, manufacturers of electrical 
apparatus say that it is the duty of the manufacturers 
of television receivers to suppress 
interference in -the receiver itself, 
and not expect every motorist to 
go to : the'. expense ',of fitting 
suppressors to oblige about 50,000 
viewers. 

Of course, as the television 
service expands the nuisance will 
assume larger proportions. The 
motoring organisations say that 
it does not follow that all of the 
3,500,000 private and commercial 
motor vehicles in this country do, 
in fact, interfere with television 
and short -wave reception. They 
argue that there must be some 
restriction on the extent to which 
motor vehicle owners are required 
to defray the cost of any fitments 
essential for the suppression of 
interference. 

They think that steps should 
be taken to ensure that sup- 
pressors to be fitted are supplied 
as cheaply as possible, and that 
before motorists are called upon' 
to bear any special expenditure 

technical evidence should be availfalile definitely to 
establish that interference with television and 
short -wave reception cannot be satisfactorily 
eliminated at the receiving end. - 

Not every piece of domestic electrical equipment 
causes interference, but it is of importance that 
users of equipment which does do so should, fit 
suppressors. Some of the estimates which have 
been published of the cost of doing this are on the 
high side. Some motorists are fitting suppressors to 
each plug lead, but we are of -the opinion that'a 
single resistor in the high- tension lead between:the 
coil and the distributor will achieve all that is 
required.. 

All cars fitted wth car 'radio are already' 
suppressed. The Radio Industry Council early this 
year embarked upon a- campaign for 'the voluntary 
suppression of interference, but it has not been 
very successful. All O.P.O. cars are suppressed, and 
it is a condition of employment with the B.B.C. 
that owners of cars should fit suppressors. 

It would appear that the final solution must lie 
with the manufacturers of electrical apparatus, 
and if this Bill becomes law it is obvious that thé 
onus will shift from the user to the "manüfacthrer, 
and the problem will automatically settle itself. 
At present the plans are to shift the responsibility 
on to the user of electrical apparatus. 

We think the radio industry 
should justify its statement that 

Editorial and Advertisement Oates : j ' Practical Wireless" George Newnee, Ltd., j 
Tower House, Southampton Street, Strand, 

1 W.C.2. 'Phone Temple Bar 4353. ; 
Telegrams : Newnee, Rand, Londo2. t 

Registered at the G.P.O. for transmission by 
i Canadian Magazine Post. 
t The Editor will be pleased to consider 1 articles of a practical nature suitable ; 

for publication in " Practical lVirelcss," ; 
Such articles should be written on one 1 
side of the paper only, and should con- 
tain the name and address of flee 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 Newnee, 
Tower House, Southampton 

-t. Strand, W.C.2. 
ring to the rapid progress in the t 

yen of reless apparatus and to our ; 
,rts to keep our readers in touch 1 
;c the latest developments, we pipe 4 
warranty that apparatus described 1 
our columns is not the subject of 1 

.rt'ers patent. 
Copyright in all drawings, photo- t 

graphs - and articles published in 
Practical Wireless" is specifically 4 

reserved throughout the countries 
signatory to the Berne - Convention and 1 
the U.S.A. Reproductions or imitations 1 
of any of these are therefore expressly 
forbidden. " Practical Wireless " 
incorporates " Amateur Wireless." 

90 'per tent. of interference with 
television programmes is caused 
by car ignition systems. We 
doubt the accuracy of those figures. 

It is interesting to note that the 
B.S. Code of Practice : Abate - 
meiít of Radio Interference caused 
by Motor Vehicles and Internal 
Combustion Engines CP 1,001 : 

was published in March, 1947: 
A large number of users Of motor 
vehicles are taking steps to 'see 
that the recommendations of the 
code are followed in connection 
with the vehicles for which they 
are responsible. 

This action is undoubtedly re- 
ducing the total amount of inter- 
ference arising from the ignition 
systems of internal combustion 
engines, but the Committee who 
were responsible for the prepara- 
tion of this code realise that there 
are still a number of vehicle users 
who are not doing so. 
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ROUND THE OF WIRELESS 

Broadcast Receiving Licences 
THE following statement shows the approximate 

numbers of licences issued during the year 
ended September 30th, 1948. 

Region Number 
London Postal.. 2,107,000 
Home Counties .. 1,483,000 
Midland.. .. . . 1,610,000 
North Eastern .. 1,743,000 
North Western 1,473,000 
South Western .. 992,000 
Welsh and Border .. 654,000 

Total England and Wales 10,062,000 
Scotland .. ... 1,065,000 
Northern Irreland .. 184,000 

Grand Total .. 11,311,000 

This number includes .66,600 television licences, 
on increase of 4,900 over the previous month. 

Three hundred and forty -six prosecutions were 
authorised. during September for operating wireless 
receiving sets without a licence. 

Owners of television receiving sets are reminded 
that a special coihprehensive licence costing £2, 
covering both sound and television programmes, 
is required immediately a television set is installed 
(not merely when the old £1 licence expires). A 
rebate will be allowed at the rate of Is. Sd. for 
each month of the unexpired portion of the 20e. 
sound licence, and can be claimed and collected 
at any Head post office. 

British Television in Stockholm 

THE Pye television demonstra- 
tion in Stockholm was seen by 

179,000 people, who watched the 
reception in sets placed in various 
parts of the N.K. Stores, Stock- 
holm. In addition, 10,000 people 
saw the studio performances on the 
stage of the China Theatre. The 
studio audience were also able to 
watch the performances on the 
screens of sets placed near the 
footlights of the stage and facing 
the auditorium. The Pye team 
and mobile equipment returned to 
England after six weeks in Scandi- 
navia, during which some 324,000 
people have seen British television 
in action over the air. The impact 
on official and public opinion both 
in Denmark and Sweden is said 
to have been very considerable 
and the newspaper publicity has 
run to hundreds of columns. 

Phototelegraph .Service with Switzerland 

THE Postmaster- General announces that a public 
phototelegraph service by wire is now available 

to Switzerland at the same charges as for the 
Cable and Wireless service by radio. 

American industrialists at Ekco 
AMERICAN members of the Joint Productivity 

Committee, set up to investigate production 
methodá in all sections of industry in this country, 
recently paid a visit to the l3kco Works at Southend. 

Accompanied by Mr. N. C. Robertsdn, M.B.E., 
deputy managing director of E. K. Cole, Limited, 
together with other officials of the company and 
workers from the Ekco Joint P adduction Committee, 
the American visitors were- greatly impressed to 
see the versatility of the organisation housing three 
main industries- radio, Ekco -Ensign Electric 
Limited (lighting) and peastics- literally under one 
roof. 

All -metal C. -R. Tubes 

ACCORDING to a statement recently by the 
president of an American company, television 

tubes are now being made from metal. Most of the 
tube is made of spun chrome -steel alloy and 
ordinary. -plate glass' is. used for. the- face, which_ is 
16ín. in diameter. The advantages claimed are 
lighter weight, - larger viewing area, and better 
shielding from. ambient light: 

School Broadcasting 
ACCORDING to a reply to a question in the 

House, the School Broadcasting Council have.. 
- 

nrart;aw. F;tf°? < . .. 

Model briefing room at the radiq school at Hamble. 
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found that reception in 30 per cent. of the 15.000 
schools equipped with radio was unsatisfactory. 

Television Link 

THE American Telephone and Telegraph Co. 
announce that towers are being erected across 

Northern Indiana, to chart a layout for television 
relays. They are of 'a temporary nature. but when 
permanent installations are made they will link 
Chicago with East Coast televisión facilities. The 
co -axial cable laid last year is now 
being used to handle long- distance 
telephone calls and when the relays 
are finished the cable will only be 
used for television in emergencies. 

Egyptian Radio Centre 
A 50-KILOWATT medium -wave 

transmitter has been pur- 
chased by the Egyptian Govern- 
ment from. the International 
Division of the Radio Corporation 
of America. It is to be erected at 
Abu Zaahal, 14 miles from Cairo, 
where the studios are situated. 

. B.I:R.E. Lecture 
ALECTURE was recently given 

to thé London section on 
V.H.F. Radio Egsiipment for 

Mobile Services." The paper was 
read by D. H. Hughes, A.M.I.E.E. 

Radio Instructional Facilities at Air 
Service Training 

AIM" up to date with radio instructional 
equipment, the radio school at Air Service 

Training, Hamble, bas recently increased its 
facilities by the acquisition of a " Gee '- Trainer, 
and the latest type automatic transmitter, sending 
up to 240 words per minute. Also, as an addition 
to the-, spacious lecture and demonstration room:. 
workshops and laboratory, the school has recently 
completed the equipment of a modern briefing 
room supplied with the latest maps and radio 
information, in which students are instructed on 
the principles of and reasons for briefing. This 

'briefing room, pictured opposite, might well seru'e 
as a pattern to flying units which have not yet 
realised the importance of adequate pre -flight 
briefing for radio officers. 

Mysore Minister Sees E.M.I. Television 

BRITAIN'S 
latest television -developments. were 

explained and demonstrated recently to the 
Hon. H. C. Dasappa, Mysore Minister of Finance 
and Industries, in the course of a visit he has just 
made to the vast E.M.I. works at Hayes. The 
Minister, who was accompanied by Capt. S. T. 
Binstead, Trade Commissioner for Mysore, was 
received by Mr. B. E. G. Mittell, and Mr. H. W. 
Bowen, managing director, E.M.I. Factories Ltd. 

Control room No 

Television in the Cinema 

DISCUSSIONS between representatives of the 
Renters, Exhibitors and Producers' Com- 

mittee of the film industry and repre :entatives of 
the B.B.C. under Post (Mice chairmanship. were. 
resumed on November 11th; The representatives 
of the film industry reported that their a. :sudiations 
agreed in principle, to co-operate in arranging - 
for an experimental period -for television showing 
by the B.B.C. of selected films, and for the showing 
of selected B.B.C. television items in cinemas. 

Further meetings will be held to work out details. 

t at Radio Paris. Other pictures and details will 
be found on pages 19 and 20. 

The party spent some hours in the research 
laboratories watching television, and were greatly 
impressed with th, tremendous progress that has 
been made by th E.M.I. Television Research team. 

The " Impossible " Achieved in Car Radio 

ONE of the most remarkable exhibits in ,the 
recent Motor Show was the new Ekco all - 

wave ear radio. This accessory is a technical 
triumph for the radio engineers, and provides for 

'the first time in car radio real entertainment. 
volume and quality on short -wave stations -a 
facility hitherto regarded as virtually impossible. 

The model is designed primarily for overseas 
countries where the motorist may be dependent on 
short -wave stations for his listening. . 

E.M.I. Evening Classes 

THREE special evening courses are announced 
by E.M.I. Institutes. Ltd.. of Grove Road, 

Chiswick, \V.4. These courses, each of three months' 
duration, have been introduced to meet the ever - 
increasing demand for trained electronic engineers, 
and will deal with practical television, television 
principles, and practical radio. 

I 

MINISTRY APPEALS TO HOUSEWIVES 
Keep Waste Paper separate, dry and clean 

for salvage. 
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The Reflex Klystron 
Some Experiments With ex -Radar Equipment Described 

By A. W. 

KLYSTRONS and all the other hush -hush 
radar apparatus are usually looked upon 
by the experimenter as costly and difficult 

to operate. This is net always the case. Most of 
the smaller radar installations are now on the 
surplus market, arid, as most of the new fundamental 
ideas are not so much new circuits but now types 
of valves, which do not have to be constructed as 
they are bought ready made, the difficulties are not 
so great. 

The valve used in the circuit described below is 
a reflex Klystron (CY67), and is used as a local 
oscillator in several radar receivers, working at 
10 cm. and below. Few radio dealers know what 
this valve is, and it can easily he obtained, with 
all the neces¢ary gear trains to vary the tuning, 
for a few shillings. It is advisable when trying to 
obtain the valve to look for it, not ask for it, as 
few dealers know it by code number. 

The Principle of the Klystron 
As the frequency. rises the efficiency of the usual 

inductance- capacity tuning circuit gradually 
becomes lower. When the frequency rises to the 
neighbourhood of 100 Mc /s. (3 metres) it becomes 
essential to use -a co -axial line or trough line tuning 
unit; finally, at frequencies of about 3,000 Mc /s. 
(10 cm.), a shallow metal cylindrical box is the only 
satisfactory resonance tuning device. These 
chambers are known by the romantic name of 
" rhumbatrons." 

The original Klystron was a very complicated 
valve containing two rhumbatrons connected by a 
co -axial cable ; the reflex Klystron is a more recent 
development and far simpler-in theory and practice. 

The reflex Klystron contains only one rhumbatron, 
which has two metal grids (or meshes) on the two 
faces of the cylinder. The rhumbatron is built into 
the centre of a long, evacuated glass tube, with the 
two grids on the axis of the tube. At one end of the 
tube is the cathode surrounded by a cylindrical 
negatively -charged grid (similar to the electron 
gun in a cathode ray tube), and at the other end of 
the tube is a negatively- charged metal plate. The 
rhumbatron has an adjustable piston in it so that 
the physical dimensions of the chamber, and 
hence the resonance frequency, can be changed. 
Also, the chamber has fitted on one side a probe 
connected to a small length of co -axial cable to 
lead away the output. 

The rhumbatron is at a high potential with respect 
to the cathode, so that when the valve is not 
oscillating a stream of electrons leaves the cathode 
at high velocity and goes right through the two 
grids. On emerging out of the rhumbatron the 
electrons come into a negative field and are repelled 
back to the rhumbatron, where they are, finally 
collected. 

To understand the oscillatory action of the valve 
it must first be assumed that on switching on the 
1 rrect voltage to the three electrodes the rhum. 

SIMPSON 

batron is " shock excited " to oscillate at its natural 
resonance frequency for a short while. When the 
rhumbatron oscillates the two grids alternate 
between positive and negative, one being negative 
whilst the other is positive. These voltage changes 
affect the electron beam. When the grid nearest to 
the cathode is positive (with respect to the whole 
rhuziubatron) the electrons are accelerated, and 
when it is negative they are retarded. Hence, they 
emerge from the two grids at various speeds. This 
is called velocity modulation of the electron beam. 
After travelling a short distance to the negative 
plate and partly back the faster electrons have 
caught. up the slower ones and the electrons are 

Output 

Fig. 1. -The standard circuit of the reflex Klystron. 

" bunched," that is, at regular intervals along their 
tracks the electrons are much moro closely packed. 

The voltages on the three electrodes are so 
adjusted that these " bunches " of electrons arrive 
back to the rhumbatron in phase with the voltage 
oscillations on it, the sudden flow of current) due to 
the electrons arriving on the grid, keeping the 
oscillations going continually. 

It is quite obvious that the Klystron will only 
oscillate for certain critical rhumbatron and plate 
voltages, which are such that the pulses or bunches 
of electrons arrive back in phase with bhe oscilla- 
tions. 

The Circuit 
The circuit (Fig. 2) is very simple, consisting of 

two power packs, the larger sùpplying 1,500 to 
1,800 volts at about 6 mA., and the other supplying 
a variable voltage at negligible current between 
about 100 to 350 volts. 

The actual components used will defend largely 
on what the reader has available, as none of them 
is very critical, except the milliammeter and small 
voltmeter. The author used metal rectifiers fòr the 
E.H.T. supply, but valve rectifiers will work just 
as well. The larger voltmeter is not essential, and 
is merel' used to see if there is any considerable 
drop in voltage due to the current flowing through 
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the Klystron. (If this voltmeter is used it should 
be the electro- static typé or one with very- high 
internal resistances.) The variable resistance R1 
should be capable of passing a fairly heavy current 
(this current depending on the resistance of the 
voltmeter and the size of condenser used) and of 
varying the plate voltage sufficiently. 

/80 200 220 240 260 

-ve P/ate'Voltage 

Fig. 3. -Two typical current -drop graphs. 

280 

Adjusting the Plate Voltage 
The rhumbatron voltage is dependent on the 

current through the Klystron which, in turn, is 
dependent upon the grid bias voltage ; therefore, 
the only two voltages which can be varied are the 
plate voltage and grid voltage. In the circuit 
shown it is more convenient 
to vary the plate voltage for 
a particular fixed grid voltage 
in order to find the best oper- 
ating conditions. 

As with more eofiventional 
oscillators, the current flowing 
through the circuit drops when 
the circuit is oscillating. This 
property is used to find the 
correct plate voltage. The total 
chango in current flowing 
through the Klystron on varying 
the tuning of the rhumbatron 
from a maximum to a minimum 
(hence from a tuned position 
to an untuned position) is 
measured for various plate 
voltages (taken at intervals of 
about 20 volts). If a graph is 
plotted it shows a definite maxi- 
mum ; the voltageht which this 
occurs is the best operating 
voltage for that particular grid 
voltage. 

The experiment can be re- 
peated for several different grid 
voltages to discover which is 
best. The author obtained best 
results with the grid at. - l _' 

volts and the plate -270 volt:. 
Fig. 3 shows two typical graphes 
obtained. 

A Simple Way of Measuring the Wavelength 
A whole series of small aerials is made varying 

in length from about 1 cm. to 10 cm. These aerials 
are made out of stout wire shaped like a letter 
' ` L " the base. of the " L " being the same length 
for each aerial (about 8 mm.). These aerials are 
connected in turn to the plug of the co -axial 
output cable and the change in current measurer& 
for each one (the valve being in the best operating 
edndition). 

If a graph is plotted showing the current change 
the aerial length (as shown in Fig. 4); 

it will show maximums at intervals of a quarter 
of the wavelength. The first maximum is at a 
quarter of a wavelength, and multiplying this 
length of aerial by 4 gives the approximate 
wavelength. 

It is not necessary to switch off the F.H.T. every 
time a different aerial is connected. Rubber gloves 
or rubber -handled pliers may be used with safety, 
sf you keep one hand in your pocket. 

The Receiver 
The simpler the receiver the better. It is very 

difficult to build an efficient valve receiver for 
such high frequencies, and a crystal detector was 
found to be the best solution. The old fashioned 
cat's- whisker type is useless, but either a Germanium 
diode or silicon wafer type work admirably. These 
detectors can easily be obtained either as advertised 
in this magazine or from a " surplus " dealer. 

It is a good idea to build the crystal and quarter - 
wavelength aerial on to a small insulating haridle, 

Cathode Grid x . 

Heater 

Metal 
Rectifiers 

- 0- 2000V. 
Meter 

Heater 

CV67 Base 
(Seen From Below) 

Diode Filament 
Wintliny 

4 X-- 
/pF 

C V 6 7 (500V0C) 
4V. 

Winding 

Fig. 2.- Circuit of reflex Klystron and associated power supplies. 
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so that its position can easily be moved about in a 
field under test. If a microammeter is used in 
place of the earphones a fairly good idea- can be 
obtained of the vector diagrams of different types 
of aerials. 

2.O 

/.5 

/O 

O5 

Grid 

0 . 2 4 6 8 

Aerial Length (ems.) 

Fig. 4.- Wavelength graphs. 

The signal can be heard in the 'phones because 
the high frequency is modulated by mains ripple 
getting through the filters in the voltage supply. 
If a quarter -wave aerial is .placed in the co -axial 
output plug the signal can be received up to 
distances of a few feet. 

/o 

Wave Guides 
At high frequencies a long co -axial line, like the 

usual inductance- capacity tuning unit, becomes 
inefficient and difficult to tune, etc. Wave guides 
replace co -axial lines at such high frequencies as are 
used for radar, at such frequencies wave guides 
being nearly 100 per cent, efficient. 

They consist of either circular or rectangular 
metal tubes, the energy being introduced at one 
end by a quarter -wave dipole, and extracted at 
the other by either a similar dipole, a slot, or by 
just allowing the waves to go out into space 
through the on end'. Sometimes funnel- shaped 
tube endings are used to get a required shape of 
the beam of waves produced. The waves travel 
down the tubes by multiple reflections from the 
sides. 

The only practical difficulty in wave -guide 
construction is the corners. The wave guide must 

L45 

Fig. 6. -A waveguide corner and detecting device. 

either bend with its sides parallel (which is very 
difficult), or a plane metal mirror is to be used so 
that the waves are reflected according to the laws 
of optics ; in fact, a good way Of testing a corner 
is to send a beam of light down the guide and see 
if it comes out at the other end. 

a 

r- 

Aerial 

Phones 

Crystal 

Fig. 5. :This diagram 
shows the simplicity of the 
receiver. The crystal is 

one of the Germanium or 
similar types. 

The easiest type of .guide to make is . the 
rectangular ; the size is not very critical, and 5 cm. 
by 7 cm. is quite suitable. (It is advisable to make 
wave -guide corners out of paper before cutting them 
out of sheet tin, etc., as they may be quite 
complicated.) 

The most simple way to connect the Klystron 
to the wave -guide system is -just to place one open 
end over a quarter -wave aerial and placo the tube 
as near as possible without touching the Klystron. 
If it does ,touch, a serious shock may result. 

The waves may be detected either by placing the 
aerial of the receiver through a small hole exactly 
a quarter of a wavelength from the flat end of the 
tube, or by using a matched short co -axial line as 
shown in Fig. 6. The crystal should be held to the 
two parallel wires by crocodile clips attached to the 
earphone leads, and it is slid along until a maximum 
signal is heard. 

Voltage Reference Tube 
THE rapid development of electronic devices 

during recent years has increased the need for 
a compact and stable source of voltage reference 
for direct use in electronic circuits. Such a need is 
fully met in the voltage .reference tube 85A1 
recently introduced by Mullard Electronic Products, 
Ltd. Working in a self -regulated, constant current 
circuit, this tube provides a voltage of extremely 
high stability such that it may, in the majority of 
applications, be usod to replace a standard cell as a 
built -in source of voltage reference. 

In construction, this new tube resembles a 
normal neon gas discharge tube, and is of all -glass 
construction with loctal type base. 

The ignition voltage of the tube is 125 volts 
and the normal operating voltage is 85 volts. 
After an initial ageing period, the short -term 
stability (100 hours maximum) is better than 0.1 
per cent., whilst the stability over a period of 1,000 
hours is better than 0.2' per cent. 

The tube' operates ás a' regulator over a current. 
range of 1=8 mA, but for optimum performance - 

as a source of voltage reference, it is recommended 
to operate the tube at 4.5 mA. 
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A Singing Robot 
How 'o Make an Amusing Radio Robot That Talks and 

Sings in a Realistic Manner 

If is possible for nliost anyone to cn <I ru,t 
relatively little time and with inexlx - ve 

materials, a most amusing robot, whose act ive 
jaw and dancing eyes as he recites a poem or sings 
a song will entertain for hours l 

First a suitable mask is required -one of those 

Fr.HOME ro 
SUPPORT 

NRSK 

'Y P/ECE ON 
II'N /GN POP /LS OF 
EYES ARE DRAWN 

1( ¡ t 

J IdG'9 
i 

I 1 

I I 

RUBBER FRC /NC 
TO OEROEA' SOUND 

OF RRMRTURE 
SrR/K /NC POLE 

P /ECES 

Fig. 2.- Method of mounting the face mask 
and lower jaw. 

sold for the celebrations of Guy Fawkes Day will . 

do very well. This may be mounted as shown 
in Fig. e -the lower jaw having been first eut away. 
To thOatter.a T- shaped piece of paper may be 
glued,..so that, when the jaw is fixed in position, 
the cross of the T stands behind the eyeholes and 
may have drawn upon it two black pupils. 

On the upright support are mounted the magnets 
and armature of a discarded electric bell. To the 

armature the 
lower jaw is 
now affixed, 
and we have 
the simple ele- 
ments of our 
talking robot. 

As the actual 
operating cur- 
rent will be 
relatively 
large, it is 
necessary to 
construct the 
following relay 
system -a sys- 
tem well worth 
assembly, as it 
may be used 
for wireless 
control of 
models, selen- 
ium cell 
operation, etc. 

Referring to Fig. 5, the wires leading from the 
robot are connected to a relay RI, also made from 
a discarded bell, which closes the circuit of a two -cell 
cycle -lamp battery (Fig. 6), thus operating the jaw 
and eyes of the figure. The contacts of this relay are 
the armature itself, and the pole pieces of the 
magnets, and, in order to prevent sticking, a small 
square of thin sheet- copper was soldered to the 
contact face of the armature. 

Relay R1 is operated by R3 and a small 4.5 Volt 
flashlight battery. R2 is a sensitive 5 mA. relay, 
which can probably be picked up at one of the 
stores selling ex- service equipment, and it, in turn, 
is actuated by a valve. The latter may be any 
amplifying or power valve, and should have the 
requisite grid bias battery, as indicated in Fig. 5. 

9 

Fig. i. -The robot 
chair with the portable set 

derneath. 

mounted on a 
218- 

Fig. 3. -The "works " of the robot. 
Fig. 6. -How the relays are covered 

to deaden sound. 
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The plate and H.T. + terminals go to the relay, 
and the grid and filament to the secondary of an 
ordinary intervalve.L.F. transformer in the usual 
way. 

A lead from the primary of the transformer is 
plugged in to the loudspeaker output terminals of a 
wireless receiving set (a portable receiver makes the 
whole assembly entirely independent of connecting 
wires to the mains, etc.) and it is now only necessary 
to tune in to a broadcast of speech or song when 

SMOG c .c e Ra 
NAP. cor,ortr MERE 

Lf. 
THFMIFORMCA 

H.T BRTTCRti 
L.T ACCUMUL,IT 

To L s 
ON ser 

Fig. 5. -The arrangement 
of batteries, components 

and connections. 

the talking robot will tell you all he hears ! A 
microphone connected to the pick -up terminals 
of the wireless set will enable you to talk through 
the figure so that, with a friend, you might give 
a most entertaining dialogue ! 

January, 1949 

Fig. 4.-The completed robot ready 
for work. 

The figure fray be completed with an overcoat 
and hat (Fig. 4) or in almost any way the constructor 
fancies. My own model sits on a chair, the portable 
receiver being arranged underneath (Fig. 1) so that 
there shall be no interaction between the relay 
circuits and the aerial of the set. Condensers 
Cl and C2 have been included for this reason, but, 
of course, there is still a little interference, which 
can be entirely eliminated only thfough the use 
of separate wireless sets for the sound, and for the 
operation of the figure -'the latter set having the 
loudspeaker switched off. 

I.P.R.E. Annual Dinner 
THE annual dinner of the Institute of Practical 

Radio Engineers was held in London at 
the Connaught Rooms recently. The guests 

included Mr. H. A. Curtis, secretary of the R.T.R.A.; 
Mr. L. A. Sawtell, Mullard Electronic Products, 
Ltd. ; Mr. F. J. Camm, Editor of PRACTICAL 
WIRELESS ; and Mr. W. R. West, secretary of the 
B.V.A. 

Mr. H. A. Curtis, who was elected an hon. life 
fellow of the Institute, said that there was a great 
need for first -class service engineers, and the 
I.P.R.E. was doing good work in establishing their 
qualifications. The Institute was now beginning 
to develop after laying a sound foundation of prac- 
tice, and membership already exceeded a thousand. 
An equal number of students would soon be joining 

-these ranks. 
The president of the Institute, Mr. J. F. Tomlin, 

said the growth of the I.P.R.E. had been deliberately 
curbed by selective conditions of admission, a policy 
which ensured that ,all members upheld the highest 
standards of radio engineering: Their constant 
aim was to get the public to insist upon honest and 
expert service by qualified engineers. 

After paying a special tribute to Mr. W. Edwardes, 
the general secretary, Mr. Sawtell, said that he fore- 
saw the tirde when the name of the I.P.R.E. would 

be changed to Institute of Practical Electronic 
Engineers. Developments already taking place 
indicated that there were far wider fields than radio 
and television maintenance to be covered. 

Mr. Camm felt that the occasion could not pass 
without referring to the great loss of Mr. D. F. 
Harrison, lato general manager of Mullards, who 
had done so much to encourage the objects of the 
I.P.R.E. -As a special tribute he offered a premium 
of 20 guineas towards a Harrison Memorial Lecture. 

In thanking the speakers, and in welcoming 
the other guests, Mr. Fevyer, this year's chairman, 
stated that the Institute was still seeking premises 
for a student -training workshop,-a project proposed 
and sponsored by Mr. Camm a year ago. He was 
also able to refer to two annual premiums of 
20 guineas each for the best design of any radio or 
television equipment and for the best piece of test - 
equipment -the former donated by member 
Fletcher and the latter by himself. Another 
member had offered to give up one of his own 
advertisement spaces in the Wireless Trader for 
an I.P.R.E. announcement. Mr. Fevyer welcomed 
representatives of the trade and technical press 
who were present, and said that no opportunity 
could be passed for recognising how much the 
strength of the industry was vested in these organs. 
The Institute's Exhibition of Servicing, planned 
for the new year, promised to be a great success. 
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Denmark and British Television 
THE demonstration by the Radio Industry 

1 Council of British television in Copenhagen 
produced some 'favourable newspaper comments, 
such as " clear and interesting reproduction," 
" it worked," " an inspiring experience," " an 
absolute living picture," and so on. Of course 
Denmark is not far advanced in the science of 
television, but this demonstration has undoubtedly 
awakened interest and a demand that their. 
technicians should do something about it. 

" Picture of Dorian Gray " 
APROPOS my paragraph on this subject in our 

issue dated November last, Miss Constance - 

Cox says : " `The Picture of Dorian Gray ' is not, 
as stated by you, a play. by Oscar Wilde. The 
original is a novel and the annnouncement both 
in the Acidic Times and before the broadcast was 
" ` The Picture of Dorian Gray,' by Constance 
Cox, from the novel by Oscar Wilde." Since there 
was comparatively little dialogue in the novel that 
I could use and the play lasted for one and three - 
quarter hours, the dialogue was almost entirely 
my own apart from my additions to the plot to 
make the story more dramatic and stage- worthy. 
Perhaps you will examine the- novel and see if you 
can find a scene where Adrian Singleton tries to 
redeem himself, a love scene between Dorian Gray 
and Lady Gwendoline Wotton, or a scene in which 
Dorian shows Lord Henry the changed portrait." 

I gladly give publicity to the comments of the 
remarks of Miss Cox, but the gravamen of my 
remarks concerned the credit and I maintain that 
the correct description should have been "' The 
Picture of Dorian Gray,' by Oscar Wilde, adapted 
by Constance Cox." I do not think that Charles and 
Mary Lamb, for example, claimed to have written 
Shakespeare's plays because they wrote " -Tales 
from Shakespeare." I further maintain that anyone 
who adapts should not be put forward as though he 
or she were the originator of the theme. After all, 
if Oscar Wilde had not written his book there 
would have been no play. I thoroughly enjoyed 
the play which I consider one of the best which 
the B.B.C. has put over. 

This is á modern tendency which I do not find 
to my liking. Search the announcements of the 
recent film production of "Hamlet" to find any 
reference to Shakespeare. You will find the leading 
actors, the producers, the photographers, and 
almost the office boy (of course, on the screen known 
as Director of Communications) cornering the 
credit, whilst Bill Shakespeare, if mentioned at all. 
appears in very small type as if he had written 
something of which he should be thoroughly 
ashamed. In saying this I do not detract one 
moment from the skill of the adaptor. 

Television in the Cinema 
MANY years before the war Baird gave a demon- 

stration of large screen television which 
indicated that it was practicable. The announce- 
ment that the cinemas by arrangement with the 
B.B.C., are to show certain of the television 
programmes under a collateral arrangement, whereby 
the B.B.C. will broadcast certain films will do much, 
to enhance the popularity of television. The screen, 
in fact, will provide a vast advertisement for it. 
Lots of people have had money tied up in television, 
without drawing dividends, and unless the Govern- 
ment nationalises that industry, too, it may be that 
they will even get their money back, which is as 
muchas they can hope for, in these days, when the 
profit -motive is looked upon as something revolting 
and indecent. 

The Suppression Wrangle 
THE Hoitse of Commons was by no means 

unanimous when it debated the Bill making 
the suppression of electrical apparatus compulsory. 
The Postmaster -General informed the House that 
an effective mains suppressor costing about 14s. 
would serve five or six pieces of electrical apparatus 
in the 'house. Ho further stated that it would be 
sbme time before suppression of radio interference 
could he dealt with at the manufacturing end. 
He promised, however, to look into the matter 
to see if a method could be devised of shifting the 
responsibility from the user to the manufacturer. 

Surely the Bill should have taken this point into 
consideration. It could have stipulated that as 
from an appointed day all manufacturers of electrical 
apparatus should .súpply them to the public with 
suppressors fitted. I am by no means convinced 
that it is impossible for manufacturers of television 
apparatus to design receivers unaffected by electrical 
interference. 

However, in view of the P.M.G.'s remarks, the 
Opposition withdrew an amendment to the Wireless 
Telegraphy Bill. One member stated that an 
extra 2s. on the post at the time of manufacture 
would do all that was necessary. Presumably he 
was dealing with electrical apparatus only as 
distinct from television receivers, for I am certain 
that a television receiver could not be suppressed 
for so small a sum. 

Factories with electrostatic- operated dust 
collectors produce considerable interference, and 
the _ problem of suppressing such installations 
which radiate ,interference over a considerable area 
is a major one. The provisions of the Act, it was 
stated, would only apply to a few " selfish " people, 
but Mr. Henry Strauss said : " I wonder what 
causes most selfishness, the _housewife using an 
electric kettle or people using loudspeakers which 
are on at all hours of the day and night, and 
preventing all serious work and recreation ? " 
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Ten -metre Converter 
Instructions for Modifying e x- Service R.F. Unit Type 24 

By J. W. 

R FR.F. Units Type 24 are now being advertised 
in these columns at 10s. and less. Though 
the case may be in poor condition, the 

interior is often brand new and in a very short 
time and at practically no expense a really efficient 
10 -metre converter can be built. 

The first signals heard were from New Zealand 
on a Sunday morning, all Q5R9, whilst in the 
evening scores of U.S.A. hams were heard, 
particularly those of Southern California. 

_Fig. 1 shows the modified grid circuits, 35 
condensers and resistors being removed quite 
easily, and replaced by seven, only three of which 

Opil 
Aerial 
Input 

3.3 KO 

2212 

4712 -----w /v-* 

22 K12 

rOOO/,uF 

BARTON 

If this is done carefully, no additional wiring will 
be required. - 

(3) Remove the knob, cover and fixing nut of the 
three -gang switch. Note that the knob is secured 
by a pin as well as a grub screw, but the pin is 
easily tapped through. 

(4) Unbolt the switch rear on the back panel. 
Remove the switch and it will bring with it the 
fifteen trimmers, etc. - 

(5) Withdraw the spindle from -the; switch and 
replace it in the unit and carefully mark its exact 
position on the two vertical inner metal screens. 
This will enable the three -gang variable condenser 

to to be centred correctly. 
(6) In some cases it may now 

Mixer Oscillator 

V3 

47 
V2 

HT* 250V. be necessary to remove the 
centre upright metal screen (six 
screws) and file a slightly larger 
gap te take the bushing of the 
variable condensers.. 

Rebuilding 
(1) Mount and couple together 

three 15 µµF. ' variable con. 
densers, using flexible couplers, 
as in Fig. 2. If any mechanical 
difficulties are encountered re- 
move the front panel. 

(2) Carefully align the moving 
vanes and slightly increase their 
spacing, eacji by the same 
amount. 

(3) Replace (in position shown 
in Fig. 2) one trimmer and 
parallel 6.8 kf). resistor in the 
R.F. compartment, one trimmer 
in the mixer compartment, and 
one trimmer in the oscillator 
compartment. 

The positions shown must be 
adhered to to use the existing 
Wire of the unit and to use the 
shortest lengths of wire. 

50 
ppF 

1-t 
T 

3-30ppF 

I 15 
p\ 0003 

pF 
68Kf) -ó 

Coupling ó . 
Coil ¡¡ 

+, 
B C ' Ó É 

- Ganged - 

3- 30 ppF 

Fig. i.- Theoretical circuit of the converter. 

are additional. These comprise three 15 µ4F. 
variable condensers, and if these are not to hand, 
they can be easily obtained by stripping down 
any S.W. condenser and leaving just one fixed and 
one moving vane. 

The modification will probably be most 
easily carried out by adopting the following 
procedure: 

Dismantling 
(1) Unbolt the fifteen Philips type 3 -30 µµF. 

trimmers from the vertical panel. This will also 
free their associated parallel fixed condensers and 
resistors. 

(2) Unsolder, or cut as close to the tag as 
possible, the connections to the three -gang switch. 
These can be distinguished, since they either pass 
through grommets in the chassis or -go .to the 
coils. 

FiG 

Connections 
(1) Connect moving vane tag of each of the three 

ganged condensers to the chassis tags. 
(2) R.F. Compartment. Connect fixed vane to 

VI grid top cap and to outer end of coil, and to 
the trimmer. 

(3) Mixer Compartment. Connect fixed vane to 
V2 grid top cap and to outer end of the coil and 
to trimmer, and to the lead passing through the 
bottom of the chassis. 

- (4) Oscillator Compartment.- Connect the fixed 

/F r 
. . ... _.. _ Output, 

Fig. 3.- Connections to 
the Jones plug. 

63tt *250 V. " 
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vane to the outer end of the coil, to the trimmer, 
and to the bottom of the " pipe." 

The connections to the Jones plug are shown in 
Fig. 3. A short length of 
co -axial cable was used to 
carry the I.F. output. 

Setting -u p 

Connect the I.F. out- 
put to the aerial terminal 
of the main receiver. 
Adjust the main receiver 
to about 8.3 Mc /s. Screw 
in the R.F. trimmer 
about one- third, mixer 
trimmer about two- thirds, 
and the oscillator trimmer 
rather more then this. 
Set the main tuning 
condenser vanes about 
half -way in, remembering 
that early evening and 
week -ends are the best 
times for signals. 

Using a trimming tool. 
adjust the oscillator 
trimmer for resistance 
noise level and/or signal. 
This is the really critical adjustment apd 
obtained signals will not be heard. 

Readjust the main receiver tuning for maximum 
signal, and also the mixer and R.F. trimmers. .A 

little practice will soon give the optimum setting. 
If desired a slow- motion drive and dial can be 

added, though this may not be necessary since 

Aerial 
Coil 

3-30 
F/rF 

Fig. 

unless 

2.- Layout and wiring details. 

the 10 -metre band covers between approximately 
20 deg. to 160 deg. rotation of the tuning condenser. 
Both an outdoor vertical " Skyrod " and an 8ft. 
indoor horizontal wire gave excellent results. 

Wide RQngc Ohmmeters -2 
Fur'!,.-_,r Holes on this Useful Test Instrument 

By E. N. BRADLEY 

THEHE 

ohmmeter may be built up in any suitable 
or metal case and literally any layout 

may be used so long as the switch and tho 
" high " and " low " input terminals are well insula- 
ted. The only point of difficulty which might arise 
is obtaining R1 and R2, the 5 and 50 mA. shunts. 

Code Switch : 

Switch Position " High " " Low " 
1 OFF OFF 
2 " R " 0- 10,000 ohms 0 -100 oluns 
3 " R x 10 " 0- 100,000 0 -1,000 
4 R x 100 " 0 -1 megohm 0- 10,000 

It is sometimes possible to Obtain shunt resistors 
for standard instriunentsfrom good supply houses 
(when ordering or buying a shunt the exact meter 
details, 0.5 mA. and 500 ohms internal resistance, 
in the pttsent case, must be quoted), or it may be 
possible to make up the shunts on a Wheatstone 
Bridge. If the shunts cannot be bought and a 
bridge is not available, however, it is still possible 
to make the shunts, though considerable care must 
be taken to avoid error. 

Connect time 0.5 mA. instrument in series with a 
good battery -a 12 volt accumulator is ideal -and 
a suitable rheostat ; a 25,000 or 50,000 ohm wire. 

wound rheostat or potentiometer would serve with 
a 12 volt battery. 

By adjusting the rheostat, bring the instrument 
to its full -scale reading -ensure, before switching 
on, that the rheostat iz} fully in circuit so that the 
instrument cannot be overloaded and damaged- 
then connect across the instrument terminals, 
leaving the rheostat set at the " full -scale " position, 
a length of resistance wire. The .wire acts as a shunt 
and the meter reading falls. 

On the 0.5 mA. instrument the first shunt needed 
is a 5 mA. shunt ; i.e., a shunt which will reduce the 
instrument sensitivity to one -tenth of its unshunted 
value. It is, therefore, only necessary to adjust the 
length of wire connected across the meter terminals 
so that the meter reading falls to one -tenth of full - 
scale-in other words, to 0.05 mA. -to produce a 
5 n11. shuIlt. 

Refinements - 

Obvious refinements suggest themselves, such as 
heavy brass connecting lugs sweated to either end 
of the shunt wire, or winding the shunt wire on a 
former so that the wire cannot stretch, and so 
increase its resistance. The shunt must be checked 
again after such treatment (and any soldered joints 
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- made must be allowed to cool completely to room 
temperature before the final check) and any slight 
change of resistance corrected. -If the resistance is a little low, gently stretching or scraping the wire 
will increase it ; if the resistance is a little high, 
tinning along the wire for a very short length at a 
timo will reduce it. 

Accuracy 
Both time and patience are requjred if an accurate 

shunt is to be made by this method, and a frequent 

-SO 

i00 0 
75 

50 20 40 

30 - 30 

40 -40 
- 20 

50 

60. /s 
70 

80 
90 /0 

95 100 9O 
85 

@ O /20 30 75 
7.0 

65 c 140 

160 
6.0 
5.5 

/00 5.0 

200 ÿ 
220 

4.5 

4.0 

35 
240 
260 -20 280 
300 30 

350 - c 

-_ .N 
2.5 

] 400 
450 

- Ó 

500, 
- d 2.0 - h 550 

600 
650 

/5 
700 

750 -/0 
800 850 900 
950 1.0 

/000 .9 
8 

.7 
- 1500 6 

5 2000 
4 2500 

3000 35004000-4500 3 
2 50006600'Yp00 

8000 9000 /0000 
O 

-Fig. 5. -How to -draw up a conversion chart or scale. 

check should be made with the shunt disconnected 
to ensure that the instrument is still reading exactly 
mi the full -scale mark ; nevertheless, good shunts 
can be produced in this way. 

With the 5 mA. shunt constructed and checked, 
connect it across the instrument and again make the 
instrument read to full -scale by adjusting the 
rheostat ; the reading is now 5 mA. To make the 
50 mA. shunt again connect a length of resistance 
wire across the meter terminals, adjusting the wire 
till the meter again reads to one -tenth of the full - 
scale reading. When this shunt is finished off it will 
be the 50 mA. shunt. Any error in the 5 mA. shunt 
will, of course, cause the 50 mA. shunt to be 
inaccurate. 

A Very Wide -range Ohmmeter 
Whilst the ohmmeter shown in Fig. 3 has a useful 

range, the circuit does not cover all resistance 
values to be found in some modern receivers and. 
radio gear. Accordingly, a more comprehensive 
circuit ie shown in Fig. 4, with an overall range 
which is, in effect, 100 times greater, since it will 
measure resistances between the values of 0.01 ohm 
to 10 megohms. 

The greater sensitivity is obtained by using a moro 
sensitive moving -coil instrument as the meter 
indicator ; in place of the 0.5 mA. instrument is 
employed a 50 microamp instrument. Thè circuit 
of Fig. 3 is extended to incluçle an 0.5 mA. shunt, 
with the necessary further series resistances, and 
the rheostat is increased to 10,000 ohms with 
suitable shunting resistorg. 

A 5 -way switch is necessary in place of the 4 -way 
switch used, for the simpler ohmmeter (a 6 -way 
switch may be used if a 5 -way switch is unobtain- 
able), so that a banked switch with separate leaves 
will be required, and the switch coding is as 
follows : 

Switch Position " High " " Low " 
1 - OFF ÒFF 
2 " R " 0- 10,000 ohms . 0 -10 ohms 
3 " R x 10 " 0- 100,000 0 -100 4 R x 100 " 0 -1 mcgohm 0 -1,000 
5 " R X 1,000 " 0 -10 megohms 0- 10,000 

Components Required 
The components required for this instrument 

are : 

M, 50 microamp, 500 ohm resistance moving -coil 
instrument. 

RI, 55.55 ohm, 0.5 mA. shunt. 
R2, 5.05 ohm, 5 mA. shunt. 
R3, 0.5 ohm, 50 mA. shunt. 
R4, 160,000 ohms. 
R5, 15,000 ohms. 
R6, 16,000 ohms. 
R7, 1,600 ohms. 
R8, 150 ohms. 
R9, 6,800 ohms. 
RIO, 470 ohms. 
RH, 62 ohms. 
All fixed resistors, 1 per cent. accurate, for best 

results, but 5 per cent, resistors can be used. All 
resistors, 1 watt rating. Except for Rl, R2 and R3, 
all resistors are standard values. 

R12, 10,000 ohm wirewound potentiometer. - 
S 1, 2, 3, 3 -pole 5 -way rotary switch. 
B, 9 volt grid -bias battery. 
2 control knobs, pointer type. 
4 terminals. 
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P., The conversion chart for tito very wide -range 
.ohmmeter is drawn in exactly the same way as that 
for the simpler ohmmeter; and the figures of Table 1 

can be used to determine the points on the chart if 
the " low " range figures are divided by 10. Thus, 
for the low range, the figures will cormnence at 

Fig. 4.- Circuit of the very wide- range meter. 

10 ohms, the scale reading being 47.61, and carry 
down to 0.01 ohm at a scale reading of 0.98. When 
using the conversion chart with the very wide - 
range olunmeter, it must be remembered that there 
tiro three multiplying factors for the instrument,. 
the factor " R X 1,000 " having been added: 

Canadian 
B111TA1 

1\'S television prospects in Canada are 
excellent. That is how Sir Ernest Fisk, 

managing director of E.M.I., sums up the position 
following his visit to Canada. 

Sir Ernest, on his return to Englatet. revealed 
\ that although the decision on -applications for 

commercial transmitting licences has been in- 
definitely postponed, the Governors of the Canadian 
Broadcasting Corporation hate decided that C.B.C. 
will establish stations requiring Government loan. 
A viewer's licence at 10 dollars yearly is envisaged 
as well as sponsored television programmes. 

TABLE I 
Resistance -scale 

Range ' R 
HIGH "R." 

Scale 
Ohms Reading 

Reading Conversion Figures for 
of the Wide-range Ohmmeter 

LOW ' R' 
Scale 

Ohms Reading 
10 47.36 100 47.61 
211 45.00 75 40.87 
30 42.85 50 45.45 
40 40.90 40 44.44 
50 39.13 30 42.85 
60 37.50 20 40.00 
70 36.00 15 37.50 
80 34.61 10 33.33 
90 33.33 9.5 32.75 

100 32.14 9 32.14 
. 120 30.00 8.5 31.47 

140 28.12 8 30.76 
160 26.47 7.5 50.00 
180 25.00 7 29.18 
200 23.63 6.5 28.26 
220 2_.5(1 6 27.27 
240 21.42 5.5 26.19 
260 20.45 5 25.00 
280 19.56 4.5 23.63 
300 18.75 4 22.22 
350 17.98 3.5 20.58 
400 15.51 3 18.75 
450 14.28 2.5 16.63 
500 13.23 2 14.23 
1.450 12.32 1.5 11.53 
600 11.54 1 8.33 
650 10.84 .9 -7.62 
700 10.22 .8 6.89 
750 9.67 .7 6.14 
800 9.23 .6 5.35 
850 8.73 .5 4.54 
900 8.33 .4 3.70 
950 7.96 .3 2.83 

1,000 7.62 .2 1.93 
1,500 5.35 .1 .98 
2,000 4.10 
2,500 3.35 
3,000 2.83 - 
3,500 2.44 
4,000 2.15 
4,500 1.92 
5,000' 1.73 
6,000 1.45 
7,000 1.25 
8,000 1.10 
9,000 .98 

10,000 .88 

Television 
- In his conferences with C'.B.C. Governors. and 
Canadian Government Officials, Sir Ernest Fisk 
has been able to assure the authorities that.trans- 
mitting equipment for the U.S. standard of 525 
lines could be supplied by Britain with British 
high -quality standards of engineering, which would 
save Canada hard currency dollars. 

In the opinion of Sir Ernest Fisk it will be two 
years before there is any appreciable market in 
Canada for' television receivers, but both British 
and Canadian snakes will then be readily 
saleable. 
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Long -playing Micro- groove 
Records 

Latest American Development Described by DONALD W. ALDOUS 

T11E1 
production of a satisfactory tong -playing 

record has been investigated many times 
from the earliest days of commercial sound 

recording and reproduction, but without real 
success. One can instance the " Longanote " 
record, marketed by Filmophone Flexible Records, 
Ltd., in 1932, which was recorded by the constant 
groove -speed method and gave 18 minutes recording 
per 12in. side, and later, in America, an embossed 
recording system, which, used in conjunction with 
constant groove -speed recording, provided about 
30 minutes' music or 45 minutes' speech recording 
on one side of a 12in. disc. However, these and 
other . systems were not capable of providing the 
technical quality demanded. 

The latest attempt has come from America, 
where Dr. Peter Goldmark, director of research of 
the Columbia Broadcasting System, Rene Snep- 
vangers and William S. Bachman, of the Columbia 
Record Company, have developed a long -playing 
record for commercial sale. 

High -quality 
The research began in 1944 with the experiments 

of Dr. Goldmark, who, although a- C.B.S. television 
engineer, is an enthusiastic gramophone record 
collector and music -lover, and, in common with 
fellow- enthusiasts, sought a long - playing record 
that would yield uninterrupted high -quality repro- 
duction of classical music and save storage space 
taken up by the usual multi -record sets necessary 
for complete orchestral and operatic compositions: 

The outcome of the combined work of Dr. 
Goldmark and -his associates is the Columbia LP 
recòrd- recently placed on the American market. 
These are 10in. and 12in. pressings of a high -grade 
plastic material (unfilled vinyl) with a playing -time 
of up to 25 minutes per side_ To achieve this long. 
playing time the pitch, i.e., the number of grooves 
per inch, has been increased from the usual 96 to 
100 to 224 to 260 grooves per inch, end the rotational 
speed reduced to 331 r.p.m., with a minimum 
recording diameter of 4j`in. 

To reproduce such a fine groove, known as a 
"micro- groove," a special stylus and pick -up are 
necessary. The reproducing stylus has a tip radius 
of only 0.001ín, and the pick -up used is of the 
erystal type with a head weight of 6 grams.' The 
Philco Corporation has collaborated in the design 
of a suitable two -speed turntable which is rumble - 
free and constant at the slower speed, and is fitted 
with the lightweight pick -up and separate arm for 
LP records, priced around 30 dollars. 

Groove Shape 
The record groove radius is less than 0.00025úi. 

and the groove shape has an included angle of 
90 deg. The linear speed and the wavelength are 
decreased, in the change of speed from 78 to 33f 

r.p.m., by a factor of about 2.3, but the tip radius 
has been reduced by a factor of 2.5 to 3, so that 
the loss of high frequencies due to varying diameters 
from outside to inside of the disc is less than on 
ordinary records. 

A pre- emphasis recording characteristic that 
follows closely the N.A.B. (National- Association of 
Broadcasters) standard transcription curve is 
employed. Above 200 c /s. the recording character- 
istic is identical with the N.A.B. transcription 
curve, reaching 16 db. pre -emphasis at 10,000 c /s., 
relative to the 900 c /s. level. Below 200 c /s. the 
characteristic is higher than the N.A.B., being 
7 . db. , above - constant amplitude at 50 c /s. The 
absolute level recorded is about 4 to 6 db. lower 
than that of an ordinary record. A dynamic range 
of 45 db. is claimed. - 

Noise -free 
The micro -groove lacquer originals . are re- 

recorded from 16ín. slow -speed lacquer masters, 
made with a useful response up to 12 kc /s. and 
cut during sessions from 1939 onwards. To obtain 
a final quality _noise-free. -record the processing 
must be done with the greatest care, and it is 
stated that each individual pressing is checked. 

- . Interesting- examples of the couplings that will 
be available are : " Pastoral Symphony " of 
Beethoven, Movements 1 and 2 (Side 1) with 
`i' Pastoral Symphony," Movements 3 and,4 (Side 
2) ; Ravel's " La Valse " (Side 1) with Dbbussy's 

Iberia " (Side 2). Compositions or items of less 
length -than- one.side -are arranged.in.bands, so that 
any. separate section can be played as desired. The 
Columbja 12ín. LP records are sold at 4.85 dollars 
each and the loin. LP records cost 3.85 dollars: 

The practical advantages of ease of playback, 
locating particular sections on a record, saving of 
storage space when coupled with uninterrupted 
reproduction of a high standard, would seem to 
make these LP micro -groove records the gramo- 
phone industry's answer to the intensive develop- 
ment and application to -day of magnetic tape 
recording. 

WORKSHOP CALCULATIONS 
TABLES AND FORMULAE 

Eighth Edition 

by F. J. CAMM 
A handbook dealing with methods of calculation, solutions to 
workshop problems. and the rules and formulae necessary in 
various workshop processes. It contains all the information 

a mechanic normally requires. 

From all booksellers, 6/- net, 
by post 6/6 from the publisher. 

GEORGE NEWNES, LTD. (Bqok Dept.), 
Tower House, Southampton Street, W.C.2. 
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REMOTE CONTROL 
SAC'K IS I 

Now you can enjoy the convenience of remote control: in 
whatever room you are listening, you can switch the radio 
on or off from the loudspeaker. One "Long Arm" unit will 

operate any number of Stentorian 
extension speakers and maybe used ' -THE RADIO 
with 

few 
make set. E 

ask 
y installed 

in a few minutes : asl< our local 

SV4VICHES dealer for a demonstration of this , 

ON URQFF 
unique radio development -an ex- 
clusive Whiteley product. 

ANY STENTORA4vR PRICE 3S1- 
NS1pN SPEA NO PURCHASE TAX 

EXTE Stentorian cabinet speakers (for use with 
the "Long Arm ") are available from 80,' -. 

CO LTD MANSFIELD NOTTS ELECTRICAL RADIO 

90t 
tonnoisseiir G®® ` 

RTEEE®O,130 !1 HON 20 2'10° ,1.4. 

i -J> 
úcxrmtissl NUM, 

cÏnnnui+>ók 

ILLUSTRATED CATALOGUE 3d. POST FREE 

i 

Now half price - hard 
chromium -plated needles 
with green shanks. Radius 
of needle point guaranteed 
t ccurate within the toler- 
ance of .002ín.'.00310. Each 
needle will play 20 sides 
and up to 50 without 
ramaee to record. 

From most dealers or In case of difficulty from 
A. R. SuOlen l'o. (Engineer,. 1.1,1., 
Well (keen tane. llrighuu.e. 1 ork.hIre. 

4 
1 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
BENDIX COMMAND RECEIVERS :-BC 453 (1 /fs 85 kc /s.) 
190- 550.kc /s., BC 454 (1 /fs 1,415 kc /s.), 3 -6 megs. and BC 455 
(Ills 2830 kc /s.), 6 -9.1 mess. Valves. -12SK7 (3). 12SR7 (1), 
12A6 (1) and 12K8 (1). New, any set 351- each, post 1/6 extra. 
FEW ONLY BC 455 (MODIFIED). -28 -41 megs. (lifs 2,830 
kc /s.). Ideal for television, sound, or 10 -metre work. Valves. 
as above Sol- each, post 1/6 extra. 
COMMAND RECEIVER CONTROL 'BOXES for BC 453, 
BC 454 and BC 455, Three slow motion dials and drives, three 
volume controls and six rotary switches. In makers' sealed 
cartons. 12/6 each, post 1/ -. 
CONTACTOR TIME SWITCIIES, by Veneer's or Smith's. 
Precision 10 hr. movement giving two impulses per second. 
Brand new in soundproof box with thermostatic control. 
Ideal for dark. room work. 15!! -, post 1 /4. 
THROAT MICROPHONES.-Low impedance, with 3ft. lead 
and jack plug, 3/6, post 6d. 
DELCO HAND GENERATORS. -6 volts 4 amps. Brand new 
with spare brushes. 17/6 post free. 
INDICATOR UNITS BC 1151 A. Two persistant 4iin. tubes, 
-.type 5FP7, two 6E16 valves, 8 volume controls. Brand new, 
black crackle finish case. 55/- each, carriage and packing- 7/6 
extra. 
VCR 97 TUBES. -Brand new, 42/6, carriage and special pack- 
ing 5'- extra. 
15FT. COPPER AERIALS. -In seven interlocking sections, 
3/6, post 4d. 
24 VOLTMOTORS, with slow motion gearing and smoothing 
circuit. Brand new, in makers cartons, 10/- 

. 
post 90. 

PERMANENT CSLYSTAL -DETECTORS. 2/6 each, post.4d. 
WES1'ECTORS W.X.6 AND W.112. -61- per doz., post 40. 
BATTERIES.-Ever-Ready Minimax 671. volts, 5/6. each. post 
4d. M.C.R.1 type. 90 v. H.T. and 71 V.L.T., 8/6 each, post 9d. 
VCR 97 TUBE BASES, 243 each. 
MOVING COIL HEADSETS, with microphone, brand new. 
12'6 each. 
RECORDING DISCS. -51.in. diameter, 1/- each. 10/6 doz., 
post 6d. 
INSPECTION LAMPS, with 2ft: lead and Lucas plug. 316. 
LUFBRA ADJUSTABLE HOLE CUTTERS: -For use on 
wood metal and plastic, 5/ -. post 6d. 
R.A.F. MORSE KEYS.-1/6 each, post 40., 151- doz., post 1/ -. 

. R.A.F, BOMBSIGHT COMPUTISRS- -With Sperry Gyro, 
2-25 volt motors, repeater motor. Gearing, barometric bellows . 

and counters. Ideal 'for the experimenter. In shockproof 
mounting. Brand new, 55/- each, carriage 5.' -. 

SOUTHERN RADIO SUPPLY, LTD. 
46, Lisle Street, London, W.C.2. GERrard 6653. 

FOR THE 

RADIO SERVICE 

MAN, DEALER 

AND OWNER 
The man who enrols for an I.C.S. Radio Course learns radio 
thoroughly, completely, practically. When he his 
diploma, he will KNOW radio. We are not content merely 
to teach the principles of radio, we 'want to show our 
students how to apply that training in practical, every -day, 
radio service wo,yk. We train them to be successful! 
Write to the LC.S. Advisory Dept., stating your require- 

ments. It places you under no obligation 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 94, International Buildings, 
Kingsway, London W.C.2 

Please send me your free booklet describing I.C.S. instruction 
in the subject marked X. 
Complete Radio Engineering Elementary Electronics 
Radio Service Engineers Elementary Radar 
Radio Service and Sales Advanced Short -wave 
Elementary Radio Radio 
If you wish to pass a Radio examination, indicate it below 

British Institute of Radio Engineers 
P.M.G. Certificate for Wireless Operators 

City and Guilds Telecommunications 
R.A.F. Wireless Operator and Mechanic 

Examination students are coached until successful 
Name Age 

(USE BLOCK LETTERS) - - -- -` 
Address 

CS 

MAINS. TRANSFORMERS 
Very heavy duty stack. Primary 230 v. 50 c /s. Secondary 660 v. 
150 m /a. 

4 v. 1.5 amp. Brand new n. 
4 v. 5.5. amp. c.t. Carriage paid 4W- 

with 2 rectifying valve amplienol 5 -pin British valve -holders wired and mounted on sturdy bakelite panel on top of the " tranny." 
Chassis mounting. 

CRYSTALTONE PIEZO CRYSTAL PICK -UPS 
A brand new crystal pick -up, boxed and unused, for only 37/6 I 
Full- recorded frequency range covered. Lightweight of pick -up on record practically eliminates wear and surface hiss. 

HARDWARE KIT 
A necessity for every mechanic. A kit comprising 5 gross assorted steel bolts, nuts, flat and shakeproof washers, soldering tags - mainly B.A. threads, tag panels, crocodile clips, solder, insulating 
tape, wire, 'sleeving, spade terminals, brackets, clips, etc., etc. 
ALL FOR 29/6, you would normally have to pay £5 for this parcel ! 

POST OFFICE MICROTELEPH ONES 
A brand new head and breast set consisting of breastplate micro- phone with pair of 60 ohms headphones on a stainless steel head- 
band with connecting leads and jack plug, 20/ -, POST FREE. 

STEEL CABINETS 
A very fine steel case very well ventilated. suitable for a variety of purposes. - Size, 14in. x 8ín. x 71n. Cover is 3- sided and lifts off top. 
2 handles fitted. Only 5/- (carr, and pkg. 2/6). 

" LOUD -HAILER " DIA'PHRAGM' ASSEMBLIES 
For folded horn P.A. speakers. A very useful spare. 1/- each. 
or 6 for 5f- (carr. and pkg. 1 / -). 

MAINS TRANSFORMERS 
A first -grade transformer, input 230 v. 50 c/s A.C., with an oútput 
of 4 v. 21 amps. Size, 31in. x 211n, x 4ín. Weight, 3í1b. Fixing feet, 
incorporated. ONLY 10% (post and pkg. 1/6). BRAND NEW. 
Terms C.W.O. Remittances payable to E. & G. Distributing Cortora- tion Limited. 

pi ® H 

C 

CO- 

p y é L wn6oESta Ge -B 

//./)/,P/ M AT Ttiasif Order wüb con8dence. 
vr/bibfV i 7 Fdi sa0isiaction asmred, 

SPECIAL OFFERS. ALL NEW AND GUARANTEED 
LINE COItD. -.3 amp. 60 ohms, per ft. 2 -way, 1/6 yd.;. 3 -way, 

2/- yd. 
TUNING CONDENSERS. -.0005 Standard 5/6. " WEARITE 

0005 2 Giuig S/M Drive W /Trim, 106. Midget I.F. Trans. 
465K.0 /3, 16/- pair. 

CONDENSERS. -.1, .01. 05 9/- doz. 16 mfd. /500v. canned, S.B. 
8 mfd. /450v., 4/ -. 8 +8, 16+16, etc. 

WEARITE COILS.- P.A.2, P.O 2. etc., 2/3. 
SPEAKERS. -P.M. (les. trans.) 6ín., 24/-. Limited quantity 

TRUVOX P.M. Speakers, 5in., 11 /6; 8ín., 14/6: 8ín. W /Trans., 
19/6. Trans. to match all boxed. Midget 4/9, Multi Ratio 6'9. 

VOL. CONTROLS. -All values (Centralab) L.S. 3 -6. W.S. 4'9. 
Postage 

have your 
requirements for all Kingston 8353 Radio Components. 
Competitive prices. 29, Castle Street, Kingston -on- Thames, 

Surrey. 

M. & J. PEARSON, 
373, EGLINTON STREET, GLASGOW, C.5. 

For all Ex -Govt. Lines, including : 

METERS: - 
0-50 Micro -ammeters (calibrated 0 -100), 21ín. Flush Mounting. 
New and boxed. 2216 each. Ferranti : 0 -500 Micro -Amps. 
21ín. Flush Mounting. Moving coil. 1st grade. New and 
boxed. 16/6 each. 100 -0 -100 Centre Zero. Moving Coil Volt- 
meters. 21in. Flush Mounting. New and boxed. 12/6 each. 
VALVES. New and Boxed. 
E.F. 50. 5/- each. V.U.111. V.U.120 and V.U. 133, all 51- each. 
5Z4G, glass or metal, 7/6 each. 
RECEIVER, Type 78. 5 -valve S'hot., covering 2,4 to 13 
M /cs. Valve sequence : ARTH2, VR53, E.F.50, 6.J.5 and 994 
Diode, also contains Standard 100 kc /s. Crystal. Price 
35/ -each. Electrolytic Condenser, 25 mfd., 50 volt working, 

10 7/6 dozen. Naval Type. 0 to 1 ratio, slow -motion dials, 
only 3/- each. 12 and 24 -volt Dynamo Cut -outs. 5'- each. 

ALL POSTAGE PAID. NO LISTS AVAILABLE. 
C.W.O. PLEASE. 
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Frenc Television Service 
Sotie Interesting Data d the Present -day System 

By A. K. CLARKE 

THE French Television Service, which resumed 
transmissions on October 1st, 1945, has a 
unique advantage, as far as the service area 

i concerned, by virtue of the height of the radiating 
stem, which is situated at the top of the Eiffel 

Tower, some 984ft. above its surroundings. The 
eight vertical dipoles comprising the vision aerial 
are fed by It coaxial line running from the trans- 
mitter, which has a peak power of 30 kW. and 
which is located at the foot of the tower. The 
quarter -wave sound aerial is similarly, fed by a 
coaxial cable. 

The headquarters of the organisation are remote 
from the transmitter and are housed in a palatial 
building in rue Cognac Jay in the Government 
offices district, of Paris, just behind the Quai 
d'Orsay. This building houses the new studios 
which are being built, and also the administrative 
departments. Liaison between the studios and the 
transmitter is again by a coaxial cable, just over 
half a mile in length. 

In addition to the studios there is a mobile 
equipment consisting of three vans which can either 
be connected to a cable running to the headquarters 
for local events or for more distant items 
transmission is made to the studios by radio link 
¡operating on decimetric wavelengths, the aerial 
being suspended from a captive balloon. 

The above is a brief outline of the service, which 
will now be described in more detail. 

Signal Details 
Tho signal, which is positive, does not differ 

greatly from the English.system. The vision signal 
being on a frequency of 46 Mets and the sound on 
42 M(' S, 450 lines and 25 frames (interlaced) 
are the standards used at the moment, although 
gn.219 line, system will be in operation before' 
the; end of the year. 

Line pulses occupy 18 per cent. of the line time, 
the " blacker than black " amplitude being of the 
order of 30 per cent. of " peak white," but it is 
intended that this amplitude shall be increased to 
40 per cent. In the equipment built by the 
Compagnie Française Thomson -Houston vision is 
suppressed for at least 15 lines, line pulses being 
lengthened and doubled in frequency, while the 
Compagnie Française de Television utilises a signal 
which suppresses vision for at least 15 lines as 
before, and also in the middle of the frame pulso 
period transmits six line pulses which each last 
for 90 per cent. of the total line time. This type 
of signal permits easier integration to form the 
frame pulse, and also has certain advantages on 
the transmitting side. ' 

The band width transmitted by this latter system 
is greater than 3.5 Me /s -at one time a greater 
band width than the aerial could adequately deal 
with, but this is not the caso now. 

Construction of new studios is rapidly nearing 
conclusion in the Video- Centre, the big new Studio 

No. 2 being almost completed. Actually in use is 
Studio No. 1, which is in the nature of a small 
theatre seating 265, to which the public can be 
admitted. A glass -enclosed control room occupies 
the position normally taken by the operating box 
in a cinema, and looks down over the banked 
seating a distance of some 120ft. to the sets. Three 
hundred kilowatts of lighting is available to 
illuminate the scenes. When the studios were first 
put back into service after the war this control 
room was the only one available, teleciné also being 
monitored from this point. 

Interior of lorry containing 441/819 line mobile 
equipment. 

Studio No. 2 is a much larger and more ambitions 
one, measuring 80ft. by 55ft. A steel structure in 
the roof carries three travelling cranes for moving 
scenery, carrying lighting equipment and micro- 
phones, etc., whilst in the floor of the studio 
and covered over to permit normal use as a 
studio is a swimming bath. An auxiliary glass - 
lined chamber will permit cameras to take under- 
water views of the swimmers. A lighting console 
in the studio itself will be operated under instruc- 
tions relayed by headphones from the control box, 
which overlooks the studio from a considerable 
height. 

Also nearly completed are other smaller studios 
designed primarily for interviews and other 
presentations of a more intimate nature such as. 
cabarets and small revues. 

The camera control equipment and scenery 
generators are housed in a separato room. A 
comprehensive intercommunication system links 
the whole organisation, including the transmitter 
hall at the base of the Eiffel Tower, permitting 
commands to be relayed by loudspeakers in the 

r 
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control rooms and generating rooms and by 
loudspeaker or headphones in the studios. 

Mobile Equipment 
As previously mentioned, current events are 

covered by the mobile equipment, using either 
cable or radio link. This equipment has been 
designed to operate at will on either 441 lines or 
the new 819 line high -definition system which will 
be in operation this year. It was used with the 

Turret- headed camera and the balloon carrying 
the aerial as used for certain O.B. programmes. 

new three -lensed turret- headed cameras to transmit 
the finish of the great French cycling event, the 
Tour de France in 'the Parc des Princes. 

For more distant events beyond the range of 
this mobile service use is made of 16 mm. ciné 
equipment; the films being transmitted the same 
evening if desired. 

The teleciné equipment is very comprehensive. 
Two 35 min. sound projectors project towards each 
other, the beams being rotated through 90 ,deg. 
by 45 deg. prisms so that either of them forms an 
image on the iconoscope. The changeover at the 
end of reels is entirely automatic : A small metal 
ribbon is threaded through several sprocket holes 
at the end of each reel and provides an electrical 
connection which starts up the second projector 
and also moves the associated prism into position. 
The 16 mm. projectors are arranged similarly, all 
four projectors being on the same mounting, so 
thát the same iconoscope can be rotated for use 
with either the 16 mm. or 35 mm. system. 

Until recently, since only the one studio was 
available, films have of necessity been transmitted 
in a large part of the programmes, but as the new 
studios come into operation more " live " television 
will be possible. 

Another interesting piece of equipment is the 
ciné camera which is electrically locked to the 
transmission and which records all television pro- 
grammes directly from a high intensity photographic 
tube. It is intended that all programmes shall be 
so " carried " for two reasons : Firstly for re- 

presentation a second time on the French service at 
greatly reduced cost, and secondly for exchange 
with other countries. 

Stereoscopic Pictures 
Programmes of an educational nature will also 

be transmitted using a stereoscopic system with 
819 lines. The two images appearing on the screen 
are reconstituted as a stereoscopic pair by visual 
aids resembling binoculars, the resulting image 
appearing as a 409 line stereoscopic image. 

For the new 819 line service which will be coming 
into operation soon and which will work on a 
frequency in the neighbourhood of 200 Mc /s, plans 
are ready for the mass production of receivers 
capable of operating on both systems at a price 
not greatly exceeding that of the present ones. It 
is difficult to form an estimate of the number of 
viewers in the Paris area, but it is probably between 
'8,000 and 10,000 at the moment, although sales of 
receivers are steady, and amateur constructors are 
well catered for, so that this may well be a 
conservative assessment. 

It is obvious, in view of the economic conditions 
in France, that French television is existing on a 
limited budget, and within the limited framework 
of that budget, the progress that has been made is 
very praiseworthy. - 
Future Plans 

Looking into the future, plans are being made, 
for the erection of further stations at Lille and 
Lyons. Radio links will be usedbetween the centres, 
utilising a frequency in the neighbourhood of 900 
Mc /s. The choice of Lille for the second station is 
particularly interesting, since this town is very 
close to the Franco- Belgian frontier. A large part 
of Belgium will thus be within the service area, 
providing a possible export market for set manu- 
facturers. Reception will undoubtedly be possible 
in southern England also, but whether it -will be 
reliable remains to be seen. 

These extensions of the service will, of course, 
need additional finance, and it may be noted that 
although French television is a Government service, 
the question of sponsored programmes will most 
probably be considered as a means of raising funds. 
What that decision will eventually be remains to 
be seen. 

Finally, the writer wishes to express his indebted- 
ness to the various officials. of Tele Paris, who 
facilitated his tour of the organisation and supplied 
the information contained in this article. 

Amateur Licences 
TECHNICAL and Morse qualifications obtained 

by service in certain trades or specialist duties 
in the Armed Forces during or since the war are 
at present accepted by the G.P.O. as gïving 
exemption frein parts of the amateur wireless 
examination. 

The G.P.O. states that as from January 1st, 
1949, these qualifications will be regarded as valid 
only if applicants have been engaged in the Services 
in one of the specified trades within two years of 
the date of the application for a licence. 
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Practical Hints 
Radio Hand Set 

THE accompanying illustra- 
tion gives details of a radio 

hand set which was successfully 
used with the 6K7 sot described 
in the July issue and which 
may be of interest to your 
readers. 

The case consists of a tin of 
suitable dimensions (say bin. x 
tin. x 2 §in.). A hole is cut in 
the lid to take a single ear -piece. 

The tuning condensers can 
be mounted on the lid as shown 
and the knob next to the ear- 

next cut in such a way that 
S THAT DODGE OF YOURS ! the two 6 B.A. bolts held it 
I Every Reader of "PRACTICAL WIRE- in place-flush behind the panel, 

! 

LESS " most have originated some little 
dodge which would interest other readers, 

i and over the hole. When this 
Why not pass it on to us p We pay halt -a- was completed, the edge of the 

! 
guinea for every hint published ou this 

page. Turn that idea of yours to account tin. D hole was " picked out " 
by sending it in to us addressed to the paint with a fine P p I Editor, "PRACTICAL WIRELESS," George'- in black dope 
Newsier. ltd.. Tower House, Southampton brush. Then the green or red 

!Street, Strand, W.C.2. Pat poor name 
and address off every item. Please note celluloid was finally bolted in 

i 
that every notion sent in must be original. 1 osition with 6 B.A. roundhead Mark envelopes "Practical Hints." ! 'brass nuts and bolts, and the 

SPECIAL NOTICE I round heads also picked out 
All hints most be accompanied by the p 

with black dope. The alumin- 
coupon cot from page iii of cover. him bracket holding the bulb - ., -._ "_- .,._,._.,tee' ' ' holder was fixed on the panel 

tomb 
Wood Base ! Coi/ BarterieS 

Valve 

A. one -valve receiver in the form of a hand set. 

piece should be as small as possible to allow for ear 
room. 

The other components can be placed in any 
position inside the tin. -MICHAEL S. COOK (Wills 
Hill;' N.W.10.). 

Dial Lights 
ASHORT time ago it was found necessary to 

include several pilot -lamps in a piece of 
equipment under construction. 

The lamps were devised as follows : 

Ordinary flash -lamp bulb-holders were bought 
at 3d. each from the popular stores. These were 
then mounted on bent strips of aluminium, as will 
be apparent from the diagram, behind the panel. 
Then a tin. hole was drilled over the bulb filament 
(first removing the bulb and holder), and opened 
out to tin. D with a file -tang. Two 6 B.A. clearance 
holes were then drilled tin. either side of the edges 
of the ?in. hole, i.e., Sin. from the centre of the 
¡in. hole. A piece of green or red celluloid was 

with one countersunk steel (or 
plated) 6 B.A. bolt, 

Tite finished article 
presents quite a com- 
mercial appearance, and 
has the advantage that 
it is unobtrusive when 
not lit up. 

Any colour of celluloid 
can, of course, be used. 
One side of the bulb wrls 
earthed, the other con- 
tact being taken direct 
to one side of a valve 
heater. - TERENCE P. 
HATTON (Kingston -on- 
Thames). 

Meter Shunts and Choke's 

A simple and effective 
dial light. 

WHEN constructing shunts for test meters, anti 
small H.F, chokes for certain types of 

U.S.W. equipment, some constructors find difficulty 
in obtaining suitable formers Upon which to wind 
the wire. Provided that the shunts will only call 
for a small quantity of wire, and that the chokes 
can be " pile wound," one of the most useful types 
of read, -made former is a Dubilier wire -end 
resistor of the ceramic type. By obtaining one 
with an extremely high resistance (which will have 
little effect upon the shunt or choke) the wire may 
be overwound on the ceramic body and the ends 
soldered Co the wire ends of the resistor. Remember 
that the actual resistor is wired in parallel with the 
shunt or choke and choose a suitable value sq'as 
not ,to affect the final component. -W. C. Cox 
(Highgate). 

NEWNES METRIC & 

DECIMAL TABLES 
By F. J. CAMM 

3/6, or 3/9 by post, from 

Geo. Newnes, Ltd., Tower House, 
Southampton St., Strand, W.C.2. 
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THIS piece of apparatus will function as 
1 either a receiver or signal- generator, a switch 

being provided to accomplish the necessary 
changes in the circuit. Used as a receiver, it covers 
all wavelengths between approximately 10 and 
3,000 metres, while as an oscillator a further range 
dawn to 5 metres is provided by. means of the 
second harmonic. When calibrated, as will be 
explained, the unit is useful for short -wave and 
general reception, for testing the A.F. stages of 
receivers, for testing and ganging I.F. and R.F. 
circuits, for checking frequencies and the wave- 
lengths over which coils and frame- aerials will 
tune, etc. 

How the Unit Operates 
An examination of the circuit (shown in Fig. 1) 

will help to make this clear. When used as a 
signal- generator, the A.F. valve generates an 
audio- frequency note, and this'provides a modulated 
R.F. signal at the socket marked " R.F. Output." 
This signal can be adjusted to any desired frequency 
by means of the waveband switch and .0005 µ14 
tuning condenser- 

From the socket marked " A.F. Output," a note 
suitable for testing speakers, amplifiers, etc., 
is obtained. . 

Occasionally, it is an advantage to use some 
external- means of modulation (such as pick -up or 
microphone). To do this, the link connecting the 

RF 
Output HF Choke 

Three -valve RE 
A Combined Baitery- operated Receiver and 

By F. 

A.F. valve grid to the transformer is removed and 
the pick -up connected to the terminals marked "A," 

When used for reception, the A.F. valve functions 
as an amplifier, feeding earphones (or a speaker on 
strong stations). Tuning is then carried out hi the 
usual manner. 

In both positions of the Oscillate /Receive switch 
the screen -grid valve acts as a buffer, ensuring that 
calibration is not upset by external capacities, 
whether these be from an aerial when the unit is 
used as a receiver,. or from components in the 
receiver being tested when the switch is turned to 
the `- Oscillator position. The potentiometer' 
controls volume both for reception and R.F. 
output purposes. ' 

When the unit is used for reception, an aerial is 
connected to the " R.F. Output " socket. This 
aeriall must be disconnected when the unit is used 
as an oscillator, otherwise interference will be 
eradiated. Instead, a test prod with a screened lead 
is used, as shown in Fig. 7, this being plugged into 
the R.F. or A.F. output sockets, as required. 

o 

/g000 n 

3OpF R 

O 

00025,uF 
React Cond 9r 

e o 
ó ° Reaction 

Windings 

Band 
Switch 

Detector 
V2 

/0,000 
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Phones 

AF 
0 

JOii 
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005 
A F ,uF 
V 

Link 

ó A 
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L -F / 
Trans, 

HT- 
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LT 
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On -Off 
Switch LT* 

Fig. r.- Theoretical circuit of the combined receiver generator. 
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;eiver-generator 
I Generator for Use from 5 to 3,000 Metres 

RAYER 

Constructional Details 
Fig. 7 also shows the panel layout, and the 

positions of the other components will be seen from 
Figs. 2 and 3. Both rotary switches are mounted 
back slightly from the panel, brackets or plates 
and long bolts being used. 

Construction should be absolutely rigid, stout 
material being used with extra brackets between 
chassis and panel if necessary. The panel itself was 
made with a ¡in: flange bent forward all the way 
round. Besides the strengthening effect, this 
enables the flanges to be bolted -to the metal cabinet 
all the way round, making the whole absolutely former. 
solid. The metal cabinet is 
essential for stability of call- =7ò HT* 

connections, etc., as shown in Fig. 7. An additional 
terminal is mounted directly on the panel so 
that a flexibleekad may be taken from it to the 
screening of the test prod lead. This terminal 
is also used as a return if a pick -up or other 
means of external modulation is employed. 

Battery leads are brought through a hole near 
the bottom of the panel. 

The Tuning Coils 
Small coils of various makes can be bought, or if 

these are to be made, the number of turns on the 
gridwindings can be as follows 

Coil 1. -6f turns 18 s.w.g. wire on gin. diameter 
former. 

Coil 2. -12 turns 20 s.w.g. wire on sin. diameter - 

former. 
Coil 3. -23 turns 32 s.w.g. wire on tin. diameter 

former. 
Coil 4. -77 turns 32 s.w.g. wire on Fn. diameter ! 

A.F bration and freedom ' from Cod o Coil 5 - 
hand -capacity effects on the 
higher frequencies. It also 
prevents troublesome stray 
radiation. A panel size about 
12in. by 8ín, with a cabinet 
about 61in. deep inconvenient. 

Tuning and reaction con - 
denser3 should be of high To AF quality to prevent noises and Anode 
erratic operation. The reaction 
condenser is mounted back ® 30pF \ ̀  = 
from the panel on an insulated5 

3opF i 
o v2 eo? pF extension spindle because it 

is connected directly in the 
anode circuit of the detector. - 1 

If it is mounted on the panel " o 

Phones 

Cod 4 

S 0 
LF 

Trans 

To 
/0000 

HFC 

To Cap on 
RF Valve 

J 
0005 

10900 1) 
F 

Pr 

MC; 

WO' 

(cod 

I ri 
Detector- 

On -Off 
Switch 

To 
Switch 

MC 

all the six reaction windings 
will have to be returned to 
the fixed plates, and this will 
introduce so much stray 
capacity that it will be diffi- 
cult to prevent oscillation on 
the higher - frequencies. Be- 
cause of this the method of 
connection shown is recom- 
mended. 

Wiring Up 
Figs. 4 and 6 illustrate the - PF e *oo n 

switch connections, and other 
wiring is shown in Figs. 2 
and 3. All leads should be 
short and solid. Those to 
coils 1 and 2, in particular, 
must not be longer than 
absolutely necessary. Also 
avoid unnecessary capacity 
between grid leads and chassis, 500 1) 

otherwise it will not be found 
possible to reach the low 
wavelengths on range 1. 

yaw °er," Link 
Insulated terminal or socket Reaction Volume Sockets 

AF 
Output RF 

Output 

111,11 IIIA 

Oscil late - 
Receive 
Switch 

V1111111111//// /' 
wmunnnllmr 

Tuning LT 

Note:- M.C. is Meta/ Chassis connection. 

Securing Bolts for Coils O Q @J 

=L.T.+ 

HT- 

To 
Grid 

Cendsr. 
o 

Note MC is 
Band Connection To 
Switch Metal Chassis 

Q 

O 
To Primary of 
Transformer 

00025 
PF 

Reaction 
Condsr 

V/ 

" 
otQ 

-1öM`. 

=_=--L=:- =- o 

strips aro used for 'phone Figs. 2 and 3. -Above and below chassis layout, and an indication of the wiring. Ñ 
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Coil 5. -212 turns 36 s.w.g. wire on 1:}in, diameter 
former. 

Coil 6. -600 turns 42 s.w.g. wire on gin. former in 
three piles of 200 turns. 

With coils 1, 2 and 3, turns should be spaced 
by the diameter of the wire used: The coils should 
be varnished after winding,to prevent turns moving. 
The frequencies and wavelengths covered will be 
approximately as follows :- 

Coil 1.-30. to 15 Mc /s. 10 to 20 metres. 
Coil 2. -15 to 7.5 Me /s. 20 to 40 metres. 
Coil 3. -7.5 to 2,500.ke1s. 40 to .120 metres. 
Coil 4. 2,500 to 600 kc /s. 120 to 500 metres. 
Coil 5. -600 to 200 kc /s. 500 to 1,500 metres. 
Coil 6. -200 to 100 kc /s. 1,500 to 3,000 metres. 

(This disregards the overlap at the extreme ends of 
each tuning range.) 

For reaction, the smaller coils will require three - 
cluarterg the number of turns used on the grid 
windings. With the larger coils, only one-third to 
one- quarter of the number of turns on the grid 
windings will be necessary, or reaction will be too 
fierce. 

Fig. 5 shows the coil connections. 'Each coil 
should be tried and the number of reaction turns 
reduced if reaction is fierce. With the larger coils 
it is some advantage to use reaction coils wound on 

To Fixed Plates 
of Tuning 

Condenser 

ro RP Output Socket 

To tMf1 Leak 

(í" 

To R.F 
Grid 

To Primary of 
L F Transformer 

ro 3OpF 

Condenser 

To 3OpF 
Anode 

Condenser 

To AF Valve Anode 

To Phone Negative 

Fig. 6.- Connections to the generator -receiver 
switch, shown in the "oscillate" position. 

a strip of insulating tape placed round the bottom 
of the grid winding. Capacity between reaction 
and grid windings, and between äiiod© and grid 
leads, should be avoided, otherwise the setting of the 
reaction condenser will slightly influence, tuning. 

Testing the Unit - 

Connect accumulator 'and .60-volt H.T. battery, 
turn switch to " Receive " and switch on. With 
'phones connected and a short aerial plugged into 
the " R.F. Output " socket, stations should be 
received throughout the ranges_ tuned in the usual 
way. The tuning condenser should be fitted with 
an efficient reduction drive and accurate dial. On 
ranges 1 and 2 operation of the reaction control 
will also be quite critical. The two 30 pF. con - 
densers should now be adjusted for best results. 
Reducing their capacity will increase selectivity. 
The two lower terminals in Fig. 7 should be left 
bridged with a piece of wire. 

When the switch is turned to " Oscillate " an 
audio -frequency note should be heard in 'phones or 
speaker connected between the " A.F. Output " 
socket and chassis. If not, reverse the leads to the 
secondary of the transformer. If the note is un- 
pleasant, it can be, modified by replacing the panel 
link by a resistor of 10,000 to 500.000 ohms. This 
can be left connected as it will not influence 
reception. 

If the tost prod lead is plugged into the R.F. 
socket and the prod touched on the aerial terminal 

To Fixed 
Plates 

of Tuning 
Condenser \/ 

l'. 

To Coi/ 6 
7b Co!/ 5 
To Coi/ 4 

+ To Coil 3 
To Coil 2 - To Coi/ / 

14 r To Coil 6 
C! To Coil 5 

+ To Coi/ 4 

Grid 
wind /ngs 

Reaction 
r To Coil 3 (W/ndin9s 

To Coil 2 
To Coil / 

To Reaction Condenser 

Fig. 4.- Details of the wiring to the band -switch. 

of a receiver, the A.F. note generated by the 
oscillator will be heard when generator and receiver 
are set at the same wavelength. Note that the 
reaction condenser must be left so that the detector 
is oscillating, , and that . coil 1 will not oscillate 
throughout the whole of the range because of the 
comparatively - large tuning capacity. However, 
coil 2 provides sufficient overlap despite this. 

When the apparatus is found to operate correctly 
it should be bolted in the metal cabinet.. 

For the apparatus to be most useful, it should 
be calibrated accurately throughout the six ranges 
provided, both for reception and signal generation. 
If tackled in the proper manner this calibratiqn is 
not difficult .and it may also be carried through 

Fig. 5. -The tuning coils 
are constructed as shown in 
the illustration which also 
indicates the connections. 

Grid 
Turns 

To 
Tun/n `: Condsg r. 

( Viá a*:;:= Switch) 

To 

React { Chassis 
Turns ,. --- -1 

To 
React,, 

Screwed -IL, Condit 
Rod 'jif' (Via Switch) 

with ranges where no known stations will normally 
be received. (E.g. range 5, 500 to 1,500 metres, 
useful for I.F. checks with some receivers.) 

If a. calibrated all -wave oscillator is available, it 
is only necessary to set the unit to " Receive " and 
time oscillator and receiver through the wave - 
ranges, noting down dial -readings on the latter 
against frequency readings on the former. 

(To be continued.) 
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Beam Power Tetrodes 
Their Practical Applications Explained 

by E. G. BULLEY 

VALVEVALVES of this design can be considered as a S 
from the pentodo and consist 

of an emitter, two grids and an anode. 
It can be stated, therefore, that they are similar 
in many respects to the common screen -grid valve 
but having the electrical characteristics of the 
pentode. 

It is common knowledge that in the pentode a 
suppressor grid is located between the screen grid 
and the anode, the presence of which assists in the 
prevention of secondary emission. 

Beam power tetrodes, however, although having 
the same number of electrodes as the ordinary 
tetrode, are so designed that secondary emission is 
prevented by having the helix wire of the two 
grids wound with the same -Bitch and assembled in 
optical alignment. That is to say, each grid turn 
on the control grid is in liney with the equivalent 
turn on the screen, grid. This arrangement reduces 
the screen current, because the electron emission. 
from the cathode is directed towards the anode in 
beams and the function of the suppressor grid is, 
therefore, performed by the presence of a minimum 
potential between the screen grid and the anode. 
In other words, an electric field or concentrated 
space charge is set up which suppresses any second - 
ary-emission to the anode. 

This phenomena gives the beam power tetrode 
the characteristic of the pentode. It is as well to 
mention, however, that beam forming plates, or 
earth plates as they are sometimes called, are used 
in these valves to assist in directing the electron 
beams and so keep the electrons in the active portion 
of the valve. These earth plates are always at 
cathode potential. 

The advantages of beam power tetrodes are such 
that they enable a high -power output to be obtained 
with a fairly low grid drive, resulting in high -power former also acting as a voltage dropper for the sensitivity and anode efficiency. The use of these #I.T. supply to the anode of V I, whilst R2 is the valves reduces the actual number of stages required anode load resistance of VI. An R.F. choke is 

to obtain a specific power gain and they are, there. 
fore, very useful in A.F. and R.F. amplifiers, 
oscillators and frequency doublers. 

The Tritet 
Reference to Figs. 1 ant12 indicate the application 

of such valves in typical oscillatory circuits, the 
former being the well -known " tritet oscillator " 
and the latter the " E.C. oscillator," or, to put it 
in full, the electron- coupled oscillator. 

To -day, beam tetrodes are used in many audio - 
amplifier designs where two such valves in push. 
pull give a very large output with the minimum 
amount of harmonic distortion. This can be 
attributed to the fact that the second harmonic 
cancels out with the push -pull arrangement, and 
in addition the valves have a fairly low 
impedance. 

For the interest of the reader, two such valves 
in push -pull are shown in Fig. 3, this circuit being 
ono of an experimental television sound receiver. 
The first stage is a regenerative detector followed 
by an L.F. amplifier, phase splitter, and then two 
beam tetrodes in push -pull for output. 

Referring no to the circuit shown in Fig. 3, let 
us first examine the detector stage. This consists 
of a set of coils wound on a common paxolin or 
ebonite former, details of which are given in Fig. 4. 
The coils are made to slide along the former to give 
optimum adjustment of coupling. 

The anode coil LI and the variable condenser 
C1 determine the degree of regeneration, and the 
grid coil L2 is tuned by C2. L3 is the aerial coil. 
R.C. coupling is used to couple stage 1 to that of 
stage 2, and this method of coupling is adopted 
throughout. 

R3 and C4 form a decoupling arrangement, the 

Beam Power Tetrode 

Lam 
Crysta/ 

IIII,IIII HT.t 

Screen 
H.T. 

Supply 

Beam Power Tetrode 
HT* 

Fig. r. -The well -known tritet oscillator. Fig. 2. -A typical electron -coupled oscillator. 
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incorporated between the.anode load R2 and the 
anode of VI, the presence of which needs no 
explanation. - 

The signal is transferred from this stage to that 
of the L.F. stage via a coupling condenser C17 
and a volume control, the latter controlling the 
strength of the signal being transferred. R4 and 
C5 in this stage form a similar decoupling arrange- 
ment as explained in stage 1, whilst R6 and C6 
provide the automatic bias for V2. 

The Phase Splitter 
Coupling to V3, which in this case is the phase - 

splitting stage, is by means of C8, C7 and R10, 
being the conventional by- passing arrangement. 
Before proceeding with the description of the 
circuit, it is as well at this point to explain why it 
was necessary to include a phase splitter. 

This stage enables signals of equal strength to be 
fed to the grids of the beam power tetrodes, and 
yet be 180 deg. out of phase with each other, 
which in turn results in the two tetrodes in push -pull 
giving two separate anode currents, equal in value 

but An opposite phase. These anode currents must 
combine and assist one another so as to get they 
desired output. 

This problem is mostly encountered with the 

Approximately 4 

Paxo /in Or 
Ebonite Former 
3/4 Diameter 

Fig. 4. Details of the coil. Lr (anode) 5 turns 
16- S.W.G. located . approximately lin. front L2. 
L2 (grid) 6 turns 16 S.W.G. located near L3. 

L3 (aerial) 4 turns 16 S.W.G. 

¡Smoothing Choke 

Fig. 3.- Experimental television sound receiver. 

4. 't .................................................................................................................. 

R1 -3 - it_ . 
R2 -20k ohms. 
R3 -50k ohms. 
R4 -10k- ohms. 
R5 -100k V.C. 
R6 -1,400 ohms. 
R7 -0.5 mcgohm. 
R8 -750 ohms. 
R9 -3k ohms. 
R10 -250k ohms. 
R11 -3k ohms 
R12 -250k ohms. 
R13 -250k ohms. 
R14 -100 ohms. 
R15 -100 ohms. 
R16 -100 ohms. 
R17 -4,700 ohms. 

LIST OF COMPONENTS 
R18-4,700 ohms. 
VI, V2-HL41. 
V3, V4, V5-Pen. 45. 
V6-UU6. 
Cl-100 tpF variable. 
C2-50 ppF variable. 
C3-100 ppF. 
C4-4 pF 350 v. D.C. 

(electrolytic). 
C5-4 pF 350 v. D.C. 

(electrolytic). 
C6-50 /IF 12 v. D.C. 

(electrolytic). 
C7-.01 pF 350 v. D.C. 
C8-.1 pF 350 v. D.C. 
C9-.1 pF 350 v. D.C. 
C10-.1 pF 350 v. D.C. 
C11-8 pF 350 v. D.C. 

(electrolytic). 

C12-.005 pF 350 v. 
D.C. 

C13-.005 pF 350 v. 
D.C. 

C14--8 pF 350 v. D.C. 
(electrolytic). 

Tl-Output transformer 
pull. 

T2-Mains transformer. 

C15-8 pF 350 v. D.C. 
(electrolytic). 

C16-50 r.F 12 v. D.C. 
(electrolytic). 

C17-1 /eF 350 v. D.C. 
to suit Pen 45's in push- 

300 -0 -300 sec. 
4 volt 2 amp. 
4 volt 2 amp. 
4 volt 5 amp. 
2 -0 -2. 2 amp. 
240 v. A.C. Primary. 

SI-Switch, Bulgin, 250 v. 5 amp., or can be 
included in volume control. 

Smoothing chokes as specified for Fig. 3, or 
similar. 
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push -pull arrangement where R.C. coupling is used, 
and it is as well to mention that a beam power 
tetrode was used as the phase- splitting valve in 
Fig. 3, but with the screen grid strapped to the 
anode. The reason for this is that a valve of high 
efficiency and fairly low impedance is obtained, 
but, of course, a suitable triode can be used. 

Further examination of stage 3 will show that 
R9, the anode load of V3, is equal in value to Rll. 
This is essential in order to obtain correct operation 
of this stage. 

Coupling of V3 to that of the output stage, 
namely, the two beam tetrodes in push -pull, is by 
means of condensers C9 and C10. The biasing 
components for these valves are R14 and C16. 

The high -tension supply to the anodes of the 
tetrodes is conventional, that its, the supply is fed 

into the primary at the centre -tap and the anodes 
obtain their D.C. supply from opposite ends of the 
primary winding of the output transformer. 

It will be noted, however, that a small resistor 
is included in each anode lead (R15 and R16), the 
purpose of which is to act as a stopper, this being 
essential when tetrodes are used in push -pull -in 
order to maintain. stability. The tone of the 
receiver is somewhat improved by strapping across 
each half of the primary winding a resistor and a 
condenser ; the values for each half should be 
equal so as to avoid distortion. 

We have now discussed in general a circuit in 
which beam tetrodes are used. The power pack is 
conventional and requires no detailed explanation 
except that it - employs an indirectly heated full - 
wave rectifier and the usual filter system. 

Locating Thunderstorms by C. -R. DIE 
mHE location of a thunderstorm area can now 
1 be fixed with a high degree of accuracy up to 

a range of 1,500 miles by the use of special 
cathode -ray direction- finding apparatus known as 
" Sferics " sets made by The Plessey Co., Ltd., 
Ilford, EAsex, to the design developed by the 
National Physicàl- Laboratory for.the Meteorological 
Office. Sets have been installed at four specially 
selected sites controlled by the British Meteoro- 
logical Service. 

The apparatus at each station is accommodated 
in two huts, one of which houses the cathode -ray 
direction- finding (C. -R. D. /F.) equipment, con- 
sisting of powor supplies, signal amplifiers and 
display unit. The other contains the aerial system, 
which comprises four multi -turn loops, Eft. high, 
two of which are placed in N. -S. line, and two in 
the E. -W. line. 

A compass scale is superimposed on the face of 
the C. -R. tube, for recording the direction of the 
impulse received from a lightning flash occurring 
in a storm area. Impulses received from a N. -S. 
or Z.-W. direction would be picked up by the 
N. -S. or E. -W. aerials respectively, causing a bright 
line to appear momentarily on the face of the 
cathode -ray tube, along the corresponding diameter 
of the scale. Signals from any other direction will 
give a line on the tube in an intermediate position. 

Ensuring Accuracy 
Although a lightning flash may have a duration of 

only a few thousandths of a second, a " per- 
sistent " fluorescent coating on the tube gives an 
after -glow which enables the observer to make an 
accurate reading of the bearing. in addition, a 
device known as a " brilliance modulator," is pro- 
vided by means of which only the flashes with 
amplitudes greater than the predetermined value 
are shown on the cathode -ray tube. This eliminates 
flashes from storms which are too distant for their 
positions to be located accurately, and allows the 
operator to concentrate on the more important 
flashes. 

Operating Frequency 
The receivers operate on a frequency of about 

12.5 kc /s., equivalent to a wavelength of 24,000 

metres, this be ng the frequency at which maximum' 
energy is radiated by lightning discharges. Another 
reason for using this low frequency is the freedom 
from interference by commercial W. /T. stations. 

The four observation stations are located at 
Dunstable, Bedfordshire ; Camborne, Cornwall ; 
Leuchars, Fifeshire ; and Irvinestown, Northern 
Ireland. Dunstable is the control station of the 
four, and' is also, of course, the central forecasting 
station and communications centre of the Meteoro- 
logical Office. 

Observations are made simultaneously from the 
four stations 12 times daily, between 7 a.m. and 
10 p.m. and the results are plotted at Dunstable 
on a special chart of gnomonic projection. 

Aiding Aircraft 
The." fix " is normally taken to be at the centro 

of the quadrilateral made by the four bearings. 
The information is then broadcast over the tele- 
printer network and by W. /T. and enables pilots 
of aircraft, particularly those flying over com- 
paratively short routes to the continent, to avoid 
" storm " areas and thus reduce the risk of accidents. 
The information is also of great importance to the 
synoptic meteorologist in the analysis of daily 
weather charts. 

An important feature of the "Sferics " organisa- 
tion is that by using the C.-R. D. /F. equipment 
only a few observers are required for a wide "storm " 
coverage of 1,500 miles radius. 

A Useful Vest -pocket Book. 
i 

WIRE and WIRE GAUGES. 
3/6, or 3/9 by post from 

George Newnes, Ltd., Tower House, 
Southampton St., Strand, W.C.2 
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A "Utility " Four 
Preliminary Details of an A.C./D.C. 4 -valve Receiver Which Can be Used with Any 

Desired Form of Tuning. 

By W. J. DELANEY (G2FMY) 

IT is extremely difficult to design a receiver of any 
type which will satisfy everybody. Whenever 
we describe a receiver in these pages we receive 

letters from readers complaining either that it is 
another battery set, or that it caters for the expert, 
or that it is too simple, and so on. It is apparent, 
however, that mains -operated receivers are required 
by the majority, and also that compactness is one 
of the main modern requirements. Some attempt 
has been made, therefore, to design a receiver which 
could be called more or less " adaptable." To 
keep to simple ideas is also a rather difficult task 
and, finally, it has been decided to offer a small 
A.C./D.C. type of receiver which can be built very 
cheaply, and in which no set type of tuning system 
has been incorporated. 

Circuit Features 
Nothing exceptional is claimed in the design, a 

standard T.R.F. circuit being used, but two or 
three separate models have been built up with 
different forms of tuning and the one actually now 
in use is of the " pre -set ",type, being fixed -tuned 
to the two principal stations. It is built into a small 
home -made wooden case, white cellulosed, and 
resembles one of the popular American midgets, 
being used in a bedroom for special early morning 
and late night broadcasts. With its self -contained 
5in. loudspeaker. it can produce nice volume for 
normal listening, but can be turned down to the 
"personal " level so that no one outside the room 
can hear it. 

To keep expense down, the line -cord system of 
supply has been adopted, and here there are also 
alternative ideas which each constructor can 
consider. By using two lengths of cord, as will be 
described next month, a tapped line -cord effect 
may be obtained, or the H.T. dropping resistor may 
be of the larger type built into the set. Using the 
tapped line -cord, however, enables all beat to be 
kept outside the cabinet. 

The chassis is of a commercial type readily 
available from almost any good radio store. It 
can, however, easily be made from aluminium or 
sheet steel. The valves are of the standard type, 
at-least two of which can also be readily obtained in 
the form of ex- Service types. 

,Tuning Circuits 
It is in the tuning arrangements that the main 

novelty lies. In the existing model, two standard 
W earlte " P." type coils, are used, each having its 
own pair of pre -set condensers. By mounting one 
above the chassis, and one below, no additional 
screening is called for and the circuit is quite stable. 
A rotary switch is used to select either " Home " 
Or " Light," but 'it is a simple matter to replace 
these coils by either standard dual -range components 
and a tuning condenser, or even a set of alltrange 
coils. The main diiliciilty which the home -con- 

structor experiences in building receivers such as 
these is that a properly calibrated tuning dial cannot 
be obtained for any type of coil. Each maker 
adopts a slightly different coverage or uses a slightly 
different inductance value, and although calibrated 
dials are available it is generally found that they do 
not match up with the coil and condenser combina- 
tion which is used. It is possible to draw your own 
dial by taking fixed points first located by tuning -in 
the actual stations, but many constructors prefer 
the neatly printed dial, usually with separate colours 
for the different wavebands, and probably the only 
way to obtain such a dial which is satisfactorily 
calibrated is to obtain one of the completely wired 
tuner units. These are, of course, too large to 
incorporate in the receiver under discussion. 

The Cabinet 
At the moment bakelite cabinets suitable for the 

home -made receiver are apparently not available, 
and the constructor will have to make his own. 
Plywood is also in short supply, but suitable small 
pieces may be found in the " spares box " or obtained 
from packing boxes, and a very neat design may 
easily be made up by using some quarter - 
round moulding for corners. This is now available 
from dealers who specialise in woodworking 
accessories, and the completed cabinet may be 
given a very professional finish resembling bakelite 
by painting thickly with cellulose paint. Louvres 
for the speaker may be contrived with thin strips 
of woòd set at an angle, and this enables one to 
dispense with the silk or other fabric which is 
sometimes used and which often detracts from the 
finished appearance. 

Main Features 
To sum up the design, the circuit uses an 

R.F. stage and detector, each consisting of H.F. 
pentodes (12K7), an output pentode (35L6, or 
50L6) and a rectifier (35Z4). No reaction is 
.employed, and a resistor is used for H.T. smoothing. 
thus removing one of the larger iron -core com- 
ponents. R.C. coupling is used between detector 
and output stage and the overall size of the chassis 
is 91in. by 5in. by 1 }in. With valves in position 
the internal clearancé required in the cabinet is 
10in. by Nin. by Nin. 

So far As the question of cost is concerned it is 
not possible to make a definite statement. -Using 
ex- Service valve- holders, valves, and éther parts, 
the entire set should be obtained for less than £5. 
The usual warning must, of course, be issued 
regarding the use of these surplus parts. Although 
valves, etc., may be " guaranteed," they are, in 
many cases, merely tested for unbroken filaments, 
and the emission may. be very low. Similarly, 
electrolytics may have been stored under unsuitable 
conditions and have a very high leakage or even 
be open -circuited. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1949 PRACTICAL WIRELESS 29 

Unccrnecith the Dipole 
Television Pick -ups and Reflections. By " THE SCANNER" 

TIME flies ! Television as a properly organised 
public service commenced in England very 
nearly 10 years ahead of a similar service in 

the U.S.A. This margin would be even greater if 
one took into consideration the original low - 
definition television transmissions on medium wave, 
using the early Baird mechanical system. Still, a 
10 -year start with high- definition television would 
seem to give us a big advantage in the development 
of the medium, even allowing for the war years, 
which brought to a standstill the public service 
side. Of course, research and development on 
radar, cathode -ray tubes, electron microscopes and 
similar devices were greatly intensified in both 
countries during the war, and television has 
thereby benefited. 

Nevertheless, it is galling to find that after a 
little more than one short year of public television 
services in the States -wham !- America has 
practically caught us up. Some people who have 
recently returned from America go so far as to 
say that, technically, we have already been 
overtaken. 

Healthy Competition or -? 
Many of the reports now coming from America 

mày be exaggerated, but it is pretty obvious from 
a brief sutvey of American technical publications 
that things have been moving very fast indeed. 
Over there feverish competition between rival radio 
" networks " has had the usual effect of spurring 
the engineers to do the impossible, and within a 
very short space of time there have been erected 
literally dozens of'transmitters and relay stations, 
and hundreds of thousands of television receivers 
*re installed in clubs, hotels and homes. The 
television craze is on !. And if America, gets a craze 
about anything -well, enterprise cuts right through 
red tape and "delivers the goods." The big (and 
small) electrical and radio companies are already 
turning out a wide range of transmitting equipment 
in addition to an interesting and rather ornate 
selection of television receivers. In a large number 
of American cities the owning of a television set 
has become a " must " of the very first priority. 
Thus a great new industry is born, while the older 
entertainment industries of stage and cinema face 
a temporary decline in customers. I say 
" temporary " because, from all accounts, the 
programmes presented on American television 
stations are of primitive type, with sporting events 
and re- presentations of old films taking leading 
place in public estimation. Lacking, the B.B.C.'s 
year's of television production experience, the 
programmes do not yet possess the qualities and 
variety of the British service. American television 
has a very slightly higher definition than ours, 
necessitating receivers which are rather more 
expensive to manufacture. Readers are probably 
already aware of the fact that, unlike British 
practice, transmitting and receiving dipoles are 
arranged horizontally, and that high modulation 
produces black in the picture. This system appears 
to give rather less " snowstorm " interference from 

motor -car ignition, though pictures are less steady 
when the signal is weak at extreme ranges or in 
screened situations. 

Red Tape 
Contrast the exciting lot of the American 

television engineer with the frustration of his British 
counterpart. Contrast the erection of -we hope - 
one more British television station during a period 
when probably a hundred American stations will 
be opened. Contrast our very large outside 
broadcast television terries with the light and 
mobile American sports relay transmitters. Think 
of the dozens of studios in American cities. when 
we have at the Alexandra Palace the same two 
studio stages that did duty in 1937. And- then 
marvel at the fact that our programmes have a 
slickness and polish not yet attained by the 
Americans, and that our average technical results 
are not inferior to the best that America can give. 
While the Americans are spending thousands on 
equipping television studios, the B.B.C.'s technical 
committees are having to worry their heads about . 

the most trivial items of expenditure, about - 

permits to build, about internal andexternal forms 
in triplicate and miles of red tape. What would our 
British engineers accomplish if they were unfettered 
by such things ? Spurred on by the kind of 
competition which now exists between the American 
television companies, and rewarded with remnnera- 

"tion'which is its natural consequence, they would 
maintain their 10 -year lead. They may take 
comfort in the fact that a sympathetic Government 
permits them to retain " British " in the title of 
the organisation ! 

Progress and development. of television studio 
and -outside_ broadcast technique were recently - 

reviewed in an interesting paper read by T. H. 
Bridgewater, A.M.I.E.E., of the B.B.C. to the 
British Kinematogiaph Society. After dealing with 
the trends of design at the studio end of television, 
he revealed that great advancements had been 
made in certain fields, and that viewers would soon 
be reaping the benefit. The new C.P.S. cameras, 
experimentally used on the Olympic Games, would 
come into general use ; a new studio stage would be 
opened ; outside television equipment would be 
improved in many details ; an improved tele -cine 
projector would be installed; and an entirely new 
method had been devised for, making picture 
recordings on film of transmissions. Rumours of 
many of these - things have been rumbling on the 
jungle telegraph to me for several months, and I 
have mentioned them in this column from time 
to time. Sometimes I have wondered if they would 
ever materialise, and it gave me considerable 
satisfaction to hear this progress officially endorsed 
in public by an eminent B.B.C. engineer. Mr. 
Bridgewater had a gruelling time after concluding 
his paper, when he spent no less than 1¡ hours 
answering a multitude of questions from a packed 
audience of members of the B.K.S. and the Tele- 
vision Society. Film technicians paid tribute to 
the creative work of engineers and producers of 
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television plays and wore eager for details of the 
manner in which various trick effects were obtained. 
The ghost effects in " Haunted " were mentioned, 
interest being taken in a scene in which a trans- 
parent ghost appeared to move behind solid 
figures, an illusion which requires a complicated 
set -up for film work.. While remaining somewhat 
cautious abeut technical details, Mr. Bridgewater 
stated that the new Birmingham transmitter would 
be a considerable improvement on the Alexandra 
Palace installation, and would radiato a much 
stronger. signal. Many other questions gave indica- 
tion of the very great interest now being taken in 
television bÿ the leading technicians of the film 
industry, and it is not surprising that Mr. Bridge- 
water coyly,evaded baits which could have drawn 
Iüin' into- e cprossing 'opinions on American tele- 
vi3ion and also on various matters of technical 
policy. 

Television Aids in Filming - 

The moveMent'of ideas between television and 

films is a two -way one. The film people have been 
experimenting with a television aid fitted to the 
side of their picture cameras. This enables the 
director on the studio stage and also the managing 
director in the " front office " to have a viewfinder 
point of view of every scene as it is being shot. A 
nice idea, but it does seem to introduce a lot of 
complication, cables and staff to film units which 
are already overloaded with personnel. On the 
other hand, the substitution of a number of tele- 
vision cameras for the actual cinema cameras at 
sporting events, with the resultant pictures " piped:" 
to one central recording camera, seems to be a 
sound scheme. The editing and cutting from shot 
to shot is then carried out on the spot, and ready - 
made film versions of -for instance -the Derby 
from start to finish, would merely require developing 
and printing. The development and printing of 
dozens of separate lengths of filin, the editing. 
splicing, negative cutting and so forth, would . be 
avoided. No wonder the newsreel people are 
becoming television minded ! . 

Interference Suppression 
Details of Some of the Simpler Schemes 

THE proposed new Bill making it illegal to use 
any apparatus capable of interfering with 
radio or television programmes may intro- 

duce a number of problems, and some clarification 
of the position is awaited. As most readers know, 
in the case of a simple electric motor the inclusion 
Of a small fixed condenser between each brush 
and earth generally effectively removes the spark- 
ing interference. There are however, many homes 
where a three -wire system is not employed, and 
therefore some difficulty can be anticipated when 
it comes to fit such condensers to a vacuum cleaner 
which has no earthing point. It may bo found in 
certain cases, however, that the inclusion of a 
condenser across the armature or across the brush 
may remove the trouble. ' ' 

theoretically, most electric -light switches can 
cause interference and should bq - suppressed. 
Electric door bells, all thermostats; all motors and 
bad contacts can all give rise to interference, but 
obviously in many cases it may prove impracticable 
to prevent clicks and flashes, on the television 
screen. The responsible authorities will undoubtedly 
issue recommendations in due course, stating 
just what degree of; interference can bo tolerated, 
and what steps must be taken to prevent trouble. 

Çar Interference 
As we have pointed out on previous occasions, the 

ordinary car may be suppressed from a television 
point of view by a .single . resistor in the coil - 
distributor lead. This deep not work in every case, 
however, and dirty plugs er poor contacts can also 
cause flashes on a television screen which the single 
suppressor will not stop. If a car radio is fitted, 
however, a resistor on each plug will almost certainly 
be necessary, and therefore no trouble need be 

Which Can be Adopted by the Amateur 

experienced from the car. Similarly, any type of 
motor which has the ordinary carbon brush will 
cause crackles duo to the minute arc which takes 
place as the commutator revolves, and dirt or 
grease on the commutator or brushes will aggravate 
the trouble. Thus, whilst a .1 file condenser 
from each brush to earth may cure the trouble 
with one motor, another may require a much larger 
condenser. As a point of interest interference 
was being experienced on a television screen from a 
small motor, used by a neighbour in his garage. 
Ordinary suppressing devices failed to remove the 
trouble and eventually the motor had to be screened 
entirely with fin. wire netting. 

Mains -borne Interference 
In sonic-cases interference may be fed to radio 

apparatus through the mains supply leads, and 
special H.F. chokes maybe obtained for inclusion in.. 
the supply to remove this. But again, the user of 
the apparatus will presumably have to fit these, and 
then the question of the current rating may play an 
important part, and the apparatus may consume a 
very much greater current than that taken by the 
wireless receiver. 

As soon as details have been released, and the full 
implications of the new Bill have been realised, 
comprehensive details will be given in these pages 
to enable each reader to play his part in carrying 
out the requirements of the Bill. 

DUSTBIN MENACE 
Waste Paper thrown out as rubbish means 

dollars lost to Britain, so save every scrap. 
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Trade Notes 
Plessey Light Aircraft Radio 

AFIVE -CHANNEL lightweight V.H.F. trans- 
mitter- receiver which is the first multi- 

channel set to be produced for light aircraft, has 
been developed by the Plessey Company, Ltd., 
Ilford, Essex, to enable both the private flyer and 
the small charter aircraft owner to meet all expected 
official regulations for two -way radio communication. 
- A lightweight MF Broadcast and HF receiver 
with simple DTP facilities on MF and Broadcast, 
combined with an HF transmitter, TR52, has also 
been developed as a companion set to the VHF 

of the " Retailers Rebate Claim Form " will be 
sent on request to enable holders of these receivers 
at the price of £15 to obtain a credit towards the 
further purchase of Rees Mace products. 

The price of the " Cameo " S.C.70 receiver is 
now £11 10s., including batteries, purchase tax, 
£2 9s. 10d. 

The new 
Plessey light 
aircraft trans- 
mitter -receiver. 

transmitter -receiver, to provide all communication 
and navigational facilities essential to a light 
aircraft flying anywhere in the world. 

To be known as the TR51, this VHF set has 
a frequency range of 116 -132 Me /s, the five channels 
within this band being made available by plugging - 
in appropriate crystals. Should a lengthy flight 
or change of route necessitate the use of frequencies 
other than the five originally selected, further 
frequencies in the 116 -132 Me /s band may be set 
up simply by inserting new crystals. All adjust-. 
ments to the .transmitter can be made in flight, 
channel changing being carried out by ,rotating 
two controls on the front panel. 

The receiver tuning is adjustable from the front 
panel over the range, 116 -132 Me /s, by a single 
knob and the crystal. oontrolling the transmitter 
can be used to calibrate it. Remote operated 
press -to- transmit facilities are provided and electro- 
magnetic phones are also fitted, while the receiver 
audio section provides intercom. facilities for two 
stations: Aerials and all cables are supplied 
with the equipment. 

" Cameo " Portable 
THE Rees Mace Manufacturing Co., Ltd., have 

pleasure in. announcing that, they are now in a 
position -to reduce the price. of their Cameo_ "' 
ó.C.70 Battery Portable Radio Receiver. , A copy 

The new Wearite pressed -wire coil pack. 

They also announce that the manufacture 
of extension loudspeakers S.85, 8.84, 8.59, 
S.62 is being discontinued. 

Wearite " Pressed Wire " Coil Unit 
THE conventional coil assembly consisting 

of three ranges of aerial and oscillator 
coils, switch for wave -change and gramo- 
phone change -over, padders and trimmers, 
constitutes a combination difficult to wire in 
its confined space and needing approximately 
90 soldered joints for its completion. Such 

an assembly embraces components each in its own 
way a finished product of aapeeialisedmanufacturer, 
e.g.,' the wave - change switch and trimmer 
condensers. 

e 0 .. :y- "17P>.:kv.: .: . . . <:1. `~i' 
BUR G4'fTlE. 
REJi. DEñ1511 

The very useful. Burgoyne co -axial aerial connector 
which transmitting am6teurs will-find- very Mandy, 

Price 24$. 6d. - 
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Another reader has supplied a ftirther list which 
'may be added to that already published, as it fills 
in a number of gaps. 
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In order to lower the production. cost of a coil 
pack it is necessary to reduce the material content 
as well as manufacturing time. Both of these 
objects have been achieved in the new " Wearite " 
approach whereby the switch, trimmer condensers 
and all the wiring are pressed out in one blow of 
a tool. As well as the saving in production cost, 
there are many added advantages. 

Wave- change alternatives are (a) 12 -35, 30 -100 
and 200 -550 meters ; ' and (h) 16 -50, 200 -550 and 
800 -2,000 Metres. The size is 41in. x 4in. x 

Erie Price Reductions - 

EFFECTIVE from November 8th, 1948, the retail 
prices of certain Erie components have been 

reduced, in some cases by 25 per cent. and in others 
by as much as 50 per cent. Trade discounts, 
however, remain at the same percentage. Typical 
of. the reductions are and # watt insulated 
resistors which previously were 6c1 ,each and are 
now 4d. each ; 1 and 2 watt non -insulated resistors 
previously priced at Is. and 1s. 6d. each respectively 
are now 8d. and Is. each. Resistor kits are now 
reduced by 333 per cent., i.e., the Ilt.48 is now 
16s., and the IR.96 is now 32s. as against 24s. 
and 48s. respectively. 

Carbon track potentiometers have been lowered 
in price also. Non -switch typos previously 4s. 6d. 
each are now 3s. ; single pole switch types reduced 
from Os. 6d. to 5s. each, and double -pole switch 
types from 7s. 6d. to l s. each. 

Vitreous enamelled wire -wound resistors come 
under the axe also. The five standard types which 
ranged from 3s. to 12s. 9d. each previously are 
now 2s. to 8s. 6d. each. Erie " Ceramicons " in 
both the N750 and P100 temperature co- efficients 
are reduced from Is. 9d.-2s. 6d. each, to Is.-18. 6d. 
each, according to capacity range. 

New price lists are now being distributed to 
wholesalers, but may also be had direct from 
The Sales Departmmnt, Erie Resistor, Ltd., Carlisle 
Road, The Hyde, Hendon, N.W.9. 

Press -button Single Record-Player 
ASINGLE record -player for 10in. or 12in. records, 

operated by press- button which automatically 
places the pick -up on the record and starts and stops 
the turntable, has been developed by The Plessey 
Co., Ltd., Ilford, Essex. 

Two buttons are incorporated, one for 10in. and 
the other for 12ín. records. When either is de- 
pressed the pick -up arm is lifted over the playing 
groove of the selected record and the turntable is 
set into motion. Upon release of the pressure on 
the button, the pick -up is lowered on to the playing 
groove, the record is played through, and. the 
turntable stops. 

Since the user does not have to place the needle 
on the track, visibility of the playing table and its 
height are no longer of primary importance ; tho 
cabinet manufacturer is therefore allowed much 
greater freedom of design. Damage. to records is 
also reduced, as the automatic device ensures that 
the needle is placed accurately on the track. 

The mechanism is almost entirely of nickel -plated 
pressed steel, while a system of interlocked-assembly 
has reduced servicing to a minimum. The turn- 
table is rim driven by an A.C. electric motor, at a 
constant speed. The baseplate is of pressed steel 
finished in a high lustre brown cellulose. 

The pick -up is a high -class moving iron unit 
housed in a moulded case of contemporary design. 

Weighing approximately 41-1b., the unit requires 
a clearance of only 21in. below the top of the 
mounting board and tin. above. 

Ex- R.A.F. Capacitors 
further Details of Reference Numbers and Capacities Together With Details of Some Resistors 

IN our issue dated November last we gave reference 
numbers and equivalent capacities of a number 
of ex- R.A.F. capacitors which are now on the 

market. Many readers have written in apprecia- 
tion, having found the list of great value. One 
reader has checked the list against official records 
and has found it correct with the exception of the 
following : 

Reference 
No. Capacity 

Reference 
No. Capacity 

0013. 255 pF. 4509. 1.1510 1,10. 

207n. 300 pF. 14nn. ^_ pF. 
:1124. 0 to 30 pF. trimmer. 
3789. variable 14757. 3.9 pt.. 

Reference 
No. Capacity 

Reference 
No. Capacity 

10c/ 288. 2 
.5 pl.'. 

2039. 50 p1'. 
2040. l:i //F. 

651. .001 /IF'. 2041. .0002;F. 

800. .1 pF. 2012. 1104 p F. 
065. 

2010. 
.0111 pl'. 
200 pF. 

2043. .004 pF. 
2044. .005 pF. 

2018. 111 pl'. 2045. 0081:1 pF. 
2038. .0002 /4''. 2053. Block. .25 and .5 pF. 

Reference 
No. Capacity 
2086. 6 pF. 
2220. 2 /a°. 
2230. 2 pF. 
2240. 4 eeF. 

, 3101. .18103 
3102. .004 pF. 

Rcfercncc 
No. Capacity 
3103. .01 pF. 
3105. .004 pF. 
3381. .001 415. 
3383. 40 pF: 
:1404. 2 ale. 
3415. 00116 ale. 

10825. 4,pF. 

Resistors 
We are also able to give the following details 

relating to fixed resistors : 

Reference Reference 
Nn. 1(atin,. No Ratinr. 

104.r ̀ 56. 2n.000!1. 
677. 510!1. 

- 831. 51!1. 
877. 5.111110. 

1012. 51.01110. 
104:1. 511.018111. 
1041. 211.1101151. 10113. 1045. 75.00110. 
1046. 12.0000. 111 IG. 

1047. 5.00(10. 6110. 
1048. 3500. 

'11140. 15.0(1110, 68:;5, 
105(1. 211.00810. 711118. 

11151. 7.5181S1. 
1052. 8209. 8528. 

1053. 
1054. 
1055. 

1036. 

6800. 
160 tapped at 100 
10f1+ 2.00+5.30 
+12.60+69.20 
100+19.50+ 

10.50 
1000. 
15.0000. 
24,0000. 
160 tapped at 100 
1 aleg !1. 
1:5 0. 
s 181051, 
.111. 
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TELEVISION- 
Valves 

6DI, 6132, GLIB, SP41, SP42, DD41, 
PEN44, PEN45. PEN48, P41, HIA1DD, 
Dl. T41. ÚU7, U22, ACGPEN, ACP4, 
6F12, 6F13. 81'14. 6P28, P61, P42, D43. 
MSP41, KTZ41, X410, KT41, U16, U17, 
GT1C, GU50, KT44, KT45, U19/23, U33, 
Z68, Z77, X81, EA50, HVR2, HVR2A, EF50, 
EFG, TSP4, EL50, TSE4, EB91, PL33, 
PL38, PY31, PZ30, 4TSP, 4THA, ATPB, 
202VPB, 202VP 202DDT, 203THA, 
405BU, 225DU, 42SPT, 42MPT, 451U, 
4TSA, 41MPT, 41MTL, 4IMTA, 41MTS, 
DDL4, SI30, S130P, 807, GD4TB, SÚ2150, 
and 101 more types of Radio Valves. 
Please enquire for any type not listed. 
Also obsolete and rare valVes. Replace- 
ments for such difficult types as 47, 
12A7, 25A7, 32L7, 70L7. etc. 
TELEVISION Construction Books : 

Wireless World 'Pelee. Constr., 2/13 ; 

Electronic Eng. Televisor, 2/6 ; Te ev. 
Constr. Manual, 3/6 : Telev. Parts : 

Vision Unit Chassis. 22/6. or completely 
wired. £7/1510. Sound Unit Chassis. 
18/9 (compl. wired. £5 /515). Time Base 
Unit Chassis. 17/8 (£8/14/2). E.H.T. 
Combined Power Transformer, 5.000 v., 
2-4-6v., 91/8. 2.000 v. 2-4 v.. 54/9. Focus 
Coils for 35 mm. Tubes, 32 /8. Deflector 
Coils, 32/6. Line Output Transformer, 
32 6. Varley Choke, DP52, 5.5 Henries 
at 250 mA., 18/9. Rubber Masks (cream 
for 91n. C.R. Tubes). 111 -. Co -axial 
Cable, white, brown or black, 113 per 
yard. Screen Enlargers, £6/8/0. 
4 mid. 500 v. Condensers. 1' 9. Pffco 
All -in -One Radiometer, A.C. D.C., 25/ -. 
Test prods, red and black, plastic 
insulated, pair 3/8. 25 mfd. 25 v. 
Condensers, 1/9. 0.5 mfd. 350 v. Con- 
densers, 1/8. Wonder Crystal Set with 
pair of headphones, 25/ . Rotax Am-. 
meter, 30 -0-30 amps, 19/. Crypton 
0 -6 Ammeter. 15 / , Sin. Speakers, 
Goodman, etc 15/ -. Door Light," 
new Varley product, with automatic 
switch, 11/10. Vibro -Afro Metal En- 
rcraving Tool for mains and/or accumu- 
lator, 15' -. 
BOOKS : Radio Receiver, Mainten- 
ance and Servicing, 8/8. Radio Up- 
keep and Repairs. 7/6. Wireless World 
Valve Data. 2 / -. Chassis Cutters, 
11, 11, 11ín., each 12/8. Unlflex Wax 
Polish for cabinets, etc., 1 /3. 0-Cedar 
Polish. bottle. 1 / -. Elco Soldering 
Irons, state voltage, 10 / -. Varley V40 
Accumulators, 16/8. Flat Irons, new 
and boxed (a few to clear), 10 / -. B.P.L. 
Universal Meters (a few to clear), 

tin, 5/-. SCement, pert tin 
cleaner, 

5 /-. ains 
Resistance, 1,000 ohms 2 amp.. 4/ -. 
8 mfd. 500 v. Electrolytic Can Con- 
densers, 6/ -. Line Cord, .3 amps (60 
ohms per foot) per yard, 2/8. Holders : 

Mazda octal, 5 -pin British, 5 -pin UX, 
4 -pin, per dozen, 0/ -. Radio Craft," 
new improved American Radio Refer- 
ence Library of ten illustrated books, 
clearing at 35/ -. " Goldring " Pick -up 
Head, gives old gramophone, radiogram 
quality reprpduction. 31/8. 
RADIO. -Burgoyne Table Model Sets, 
medium wave, a few left (then discon- 
tinued), reduced to £9/17/8. Weymouth, 
pair of T.R.F. coils with basic circuit, 
9/8. Aerials, ex- Govt.. 7 extensions, 
14ft., collapsible (suitable as fishing 
rods), 7/6. Radiocraft," American 
Library of Ten Books (last Import 
quota), 35/ -. Fabric for speakers. etc., 
modern weave. sq. ft., 3/8. Sin. Radio 
Extensions (also suitable for MCRI), 
7/6. Radio Extensions in modern 
plastic cabinet. 15 / -. Service Sheets, 
Amer. and Brit , our best selection, 
10/8 per doz. Amplion Pocket Volt and 
Milliamp Meter 0 -25 V. 0 -250 v., 0 -25 
mA., 21 / -. Trimmer Tool Kits (re- 
designed), 30/ -. Avo -minor Universal, 
£8110/0. Taylor Meters on EASY 
TERMS. Midget Soldering iron, " Pencil " type, works off 6 v. car 
battery. 10/8. Electr. Mixerand Whisk, 
with 3 different attachments, 31/10. 
Soldering - Irons, heavy duty, on 'off 
wifich, 230/50 v. ex-Govt., 18/9. Compass 

(liquid, ex- Govt.). 18/9: 4ín. dial precise 
Ms ument 15/9. 
Please write immediately to Bulls (P.W.) 
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arreork ' So? 
at PALACE GATE I 

Many people, on buying an Amplifier 
make a tour from manufacturer to 
manufacturer. But most people stop 
at Palace Gate, where the ' Concerto' 
and the ' KI' are demonstrated. There 
must be a reason ! Write today 
enclosing 5d. in stamps for new 16 -page 
copiously illustrated catalogue and 
interesting information on the complete 
range of Amplifiers and Tuning Units, 
in kits or complete form and a new 
corner chamber, supplied with or 
without loudspeaker, to Dept. P.W.I. 

Deferred Terms are now available. 

AMPLIFIERS 
LTO L," le PALACE GATE 

KENSINGTON, W.8 
'Phone, WESrrrn 3350 

- THESE ARE IN STOCK 
Introduction to Television, by A. 

Falwell. 9$. 6d. Postage 4d. 
Newnes Television Manual, by F. J. 

Camm. 7s. 6d. Postage bd. 
Television Explained, by W. E. Miller. 

3s. 6d. Postage 2d. 
Elements of Radio Servicing, by Marcus 

and Levy. 271. Postage 9d. 
Tho Mathematics of Wireless, by 

Ralph Stranger. 7s. 6d. Postage 

Amateur Radio Valve Technique, by 
D. N. Corfleld and P. V. Cundy. 
3s. 6d. Postage 2d. 

Newnes Electrical Pocket Book. 7e. 6d. 
Postage 3d. 

Radio Engineer's Pocket Book, by 
F. J. Camm. 3s. 6d. Postage 3d. 

Mathematics For the Million, by 
Lancelot. Hogben. 125. 6d. Postage 
9d. 

Radio Tube Vade -Mecum 1946 edition 
by P. H. Brans. 58. Postage 6d. 

Radio Engineering, by F. E. Terman. 
42s. Postage 9d. 

Radio -Electronic Circuits -Radio -craft 
Library. 3s. 6d. Postage 2d. 

Handy Kinks and Short Cuts- Radio- 
craft Library. St. 6d. Postage 2d. 

We have the finest selection of British 
and American radio books. Complete 

list on application. 

THE MODERN BOOK CO. 
(Dept. P. I) 

19 -23 Praed Street, London W.2. 

ELECTRADIX RADIOS 
BEST BRITISH BARGAINS 

THE ORIENTOR. A positional aerial 
remote control. Adjust your beam from 
your chair ; geared enclosed knob and 
4in. dial with window, folding handle, 
position friction lock, first -grade job, 1St -. 
DYNAMOS. D.C., 12. volt 10 amp., 
1,400 r.p.m., £2 ; 30 volts 5 amp., 1,500 
r.p.m., £4 : 24 volts 30 amp., 2,000 r.p.m., 
£2110(- ; 24 volts 40 amp., 80011,000 r.p.m., 
£121101 -; 50170 volts 10 amps., 1,000 
r.p.m., £18, Special 12 volt 10 amp. 
dynamo, 60011,000 r.p.m. for Windmill 
work, C.A.V., weight 24 lbs., x Sin., 
with double -ended shaft, £5. 
MOTOR COMPRESSOR. 230 volt 

amp. D.C. Higgs' motor, belt- driving 
Curtis compressor, 24in. x 2,in., 60 lbs. 
pressure, 400 r.p.m., on channel iron 
base, £I8. 
CRYPTO CONVERTER. A.C.ID.C. 
230 volts, 50 cycles, S.P. input, 240 volts 
D.C., 480 watts, 1,420 r.p.m., £81101 -, 
carriage extra. Converters, A.C.ID.C., 
210 volts D.C. input, 23129 volts, 1318 
amps. D.C. output, by Woods, £31101 -, 
carriage extra. 
GAUGES. Bourdon air gauge plus 8 
minus, 7 lbs., 716. 7in. diameter vacuum, 
30 lbs. pressure 15 lbs. per sq. inch, brass 
case, 251- : 2in. brass case gauges, 20 
lbs., 5 / -. 
METER MOVEMENTS. D.C., highly 
sensitive, 100 micro -amps movement only, 
with pointer, 6/6, or two in case, 1016. 
MICROPHONES. The New Lesdix 
table mike, high -grade carbon inset, in 
bakelite case and mounted on bakelite base 
with transformer. A charming table model, 
1216. G.P.O. mike buttons, 316. Insets, 
216. Tannoy hand mike, multi- carbon inset 
in metal case, with switch in handle, 101 -. 
Transformer, 1016 extra. 
BATTERY CHARGER KIT. Keep your 
accumulator in good condition from 230 
volt A.C. mains, 'double wound trans- 
former, metal rectifier, ballast resistance, 
terminals and base plate, 2 volt / amp., 
211- ; 6 volt amp., 351 -, with connection 
diagram. 
SMALL MOTORS. Sewing machine 
type, square construction with pulley belt 
and bracket easily connected to ordinary 
domestic sewing machine, 1125 h.p 
230 volts A.C. new, £41101 -. Foot control, 
551- ; 50 volt A.C. series motors, 1112 
h.p., with double -ended shaft, governor 
fitted on one end, O. 
THE NEW LESDIX A 
Boudoir Crystal Set in 
bakelite case, condenser 
tuning, crystal detector, 
wound coil and terminals 
1716 each. High resis- 
tance headphones for 
crystal reception, light 
weight, bakelite case 
and cap, metal headbands and cord, 12)6 
pair. 
ELECTRO MAGNETS. Powerful IIC 
electro- magnot 6125 volts D.C. with screw- a 
in solenoid core, weight I lb. IO ozs., 
2j x l lin., will lift 7 -28 lbs., type No. I, 41- ; 
small 216 -volt D.C. electro- magnet, weight 
10 ozs., lift I I to 4 lbs., 716. Solenoid Coils 
of 27 gauge wire, 6 ozs. weight, 21- each. 
CIRCUIT TESTER. Self- contained Govt. 
model, unused, 61x31x2ain., almost pocket 
size, useful for all electrical circuits, totally 
enclosed in polished wood box with carry- 
ing strap and contact switch, 1216, witT, 
battery. 
DIMMER RESISTANCES. Totally en. 
closed, panel type, 100 ohms 1 amp. or 
50 ohms if amp., 216 each, post 6d. 

Please include postage for mail orders. 

ELECTRADIX RADIOS 
214, Queenstown Road, London, S.W.8 

Telephone : MACaulay 2159 
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LOOK ! 

Mains Transformers, Screened, 
Fully Interleaved and 

Impregnated 

H.S. 63. Input 2001250. Out 
-1 1 put 250101250. 60 mla 6.3 v. 
1j 

V V 
at 3 amps. 5 v. at 2 amp Halt 

H.S. 40. Windings as above. Shrouded 
4 v. at 4 amp. 4 v. at 2 amp. 

F.S. 2. Input 4001250. Output /6 250101250 80 mla 
Full F.S. 3. Input 2001250. Output y 

350101350.6.3 -4-0 v. at 4 amp. Shrouded 
5.4-0 v. at 2 amp. 

H.S. 2. Windings as F.S. 2, 
mla 

H.S. 3. Windings as F.S. 3, 80 Halt 
mla Shrouded 

F. 4. Filament. Transformers, 
2001500. 6.3 v. at 2 amp 

F. 6. Filament. Transformers, 
2001250. 4 v. at 4 amp 

M.O.P. I. Multi -ratio Output 
Transformers, 50 mia. 26-46- 
56-66, 90, 120 -1. 214 ohm 
speech coil. P.P. class B. 

7/6 

5/- 

C.W.O. (add 113 in the £ for carriage. 
Over £2 carriage paid.) 

H. ASHWORTH, 676, Gt. Horton 
Road, Bradford, Yorks. 

ALEC DAVIS SUPPLIES LTD. 
18, Tottenham Cour' Road,, London, W.1. 

Tel.: MUSeum 4539. Tel. : MUSeum 2453 

RAYMART SHORT -WAVE COILS 
Plug -In coils wound on low loss dielectric 

material. Each coil marked with wave- 
length coverage. Both 4 and G pin types 
are interchangeable with those of com- 
petitive manufacture. 

All ranges quoted are those obtained 
With .00016 mid. variable tuning condenser. 
Average Q of coils Is 130 for space wound 
type and 95 for close wound type. 

4 Pin Coils, primarily designed for aerial 
coil with reaction but they can also be used 
for aperiodic coupling or in oscillation 
circuit. Standard British 4 pin base. 
Type Coverage microlfy Price 
CA 11 -25 meters 8.25 4/- ea. 
CB 20-45 16.25 4./- ea. 
CO 44 -100s 57.35 4/6 ea. 
CD 80 -180 224 4/9 ea. 

6 Pin Coils are similar to the 4 pin range 
with an extra primary winding for aerial 
coupling, or can be used as a tuned second- 
ary HF transformer with aperiodic 
primary, the third winding of course being 
used for reaction. 
Type Coverage microHy Price 
CA6 11 -25 meters 7.81 4/3 ea. 
CB6 20 -45 16.25 4/3 ea. 
CC6 44 -100 61.35 4/9 ea. 
CD6 80 -180 239.5 419 ea. 
CE6 110 -250 823 5/6 ea. 
VH6S Chassis mtg. coil base to suit 

above 1/6 ea. 
RAYMART 11II('R0 - VARIABLE 

CONDENSERS 
The condensers are all-brass construction; 

with heavy gauge vanes, ball -bearing 
spindle, entirely obviating end and side 
play with a electrical shorting device 
which short -circuits the ball -race. Ceramic 
insulation. The following tables of 
particulars will help you to choose suitable 
types. All are ono -hole (7/16in.) fixing and 
have fin. spindle. 

Price Standard Type 

C0x 
.023 air gap ... /a. V4 4- e 

VC100X ... 5/6 ea. 

VCá .. .. ... ... 7 9 ea. 

GALPINS 
ELECTRICAL STORES 

408, HIGH STREET, LEWISHAM, 
LONDON, S.E.I3. 

Telephone : Lee Green 0309. 
(Near. Lewisham Hospital.) 

TERMS : CASH WITH ORDER. (NO 
C.O.D.) 

MAINS TRANSFORMERS, all 2001250 
volts 50 cys. I ph., input, output 700101700 
v., 70 mla., 4 v., 2,1 a., 12 v. I a., 301- each. 
Another 5251525 v. 150 mla. 6.3 v. 5 a., 
5 v. 3 a., 371- each. Another 350101350 v. 
250 mla. 4 v. 8 a., 4 v. 3 a., 6.3 v. 6 a., 6.3 v. 
2 a. tapped at 2 v., 651- each. Another 
500101500 v. 300 mla. 6.3 v. 6 a., 4 v. 6 a., 
5 v., 6216 each. Another tapped output 6, 
12, at 24 volts at 10112 amps., 471 -. Another 
350101350 v. 180 mla. 4 v. 4 a., 6.3 v. 4 a., 
5 v. 3 a., 391 -. Another 2,350 volts at 
500 mla., 851- each. Mains Smoothing 
Chokes, 10 Hy. 100 mia., 61- ; 150 mla., 
816 ; 350 mia., 251- ; 5 Hy., 250 mla., 1716. 
EX- GOVERNMENT (G.E.C.) ELEC- 
TRIC FANS. 12 volts, A.C.ID.C. lami- 
nated field, complete with 5 in. impellor. 
New, boxed, 201- each, post II -. Trans- 
former to suit, 230 volts input, 12/16 volts 
at 4 amps. output, 3216 each. 
MAINS VARIABLE RESISTANCES, 
ex -Govt. (pew), 4,000 ohms, .25 amps., 
351- each. Worm wheel control, slider 
type, 60 ohms, to carry 11 amps., 1716 
each ; 5.7 ohms., 8 amps., 241- each. Dim- 
mer resistances stud switch arm type, 
2,700 ohms to carry .27 amps., 251- each. 
MAINS VARIABLE RESISTANCES 
(slider type), new, ex- Govt., 14 ohms., 
carry I to 4 amps.. graduated, useful as 
dimmers, etc., 1716 each ; another 0.4 
ohms., carry 25 amps., 1716 each, post 
116. Ex -Govt. Moving -coil Cell Testers, 
3 -0 -3 volts (new), 201- each. 
EX- R.A.F. MICROPHONE TESTERS 
(new). These consist of a Ferranti 0 to 
450 mlamp. 2 in. scale meter shunted to 

1 mla. incorporated Westinghouse Recti- 
fier, the whole encased in polished teak 
case, calibrated at present 0 to 10 volts, 
3216 each. 
SPECIAL OFFER METERS, all new 
boxed. Moving Coil, first grade instru- 
ments, 0 to 20 volts, 101- each, or 3 for 
251- ; 0 to 40 volts, 1216 each ; 0 to 10 
amps., 151- each, all tin. scale. 0 to 20 
volts, A.C., calibrated, 50 cycles, 251 - 
each ; 0 to 4 amps., thermo -coupled, 
251- each. 
ELECTRIC LIGHT CHECK METERS 
(Watt Hour). A.C. 50 cys., 2001250 volts, 
5 amp. load, 1816, post 21 -. IQ amp., 
211 -, post 21- ; 20 amps., 251 -, post 21- ; 

also a few only Pre -Payment II- slot type, 
20 amp. load, less coin box, complete with 
synchronous Motor, 351- each, carriage 316. 
MOTOR ALTERNATORS, EX- .R.A.F. 
as new, 230 volts 50 cys. I phase input, 
250 volts 625 cys. I phase at .24 amps. 
output, 751- each. Ditto, 1,725 cys. output, 
851- each. CIP. 
EX -NAVAL ¡ in. SPARK COILS, approx. 
3,000 volts, from 6 volts supply, 816. G.P.O. 
Galvanometers, reading 3010130, vertical 
type, 816 each. Ex- R.A.F. Impulse Trans- 
former (Magnetron), output believed to 
be approx. 15,000 volts at 3 kw. for 1 mia., 
716 each. 
MAINS TRANSFORMERS, is new, 
input 230 volts, 50 cycles, output 12 volts 
at 8 amps., A.R.P. shelter transformers, 
251- each, post 21 -. 
CHARGING SWITCHBOARDS, size 
17)in. x 16'in. x Bin., containing 5 circuits, 
5 Moving Coil 0 to 15 Ammeters, 10 to 
50 ViMeter, 4 I Ohms 12 amps. Resistances, 
114 Ohm 1 -4 amp. Resistance, all variable, 
also Switches, Fuses, etc., Condition as 
new, 2411010 each, carriage 10l -, 
SWITCHBOARD METERS, 6in. scale, 

- 0 to 500 volts A.C., 50 cys., -4216'; 0' -to 
50 amos. A.C., 50 cys., 3716 each. 

THE E. E. TELEVISOR CIRCUIT 
Safeguard results, with branded components 
unconditionally guaranteed exact to de- 
signer's specifications. Vision Chassis 
fitted valveholders, coil formers, 22/6: 
sound ditto chassis, 18/6 ; Time base ditto, 
18 /6 ; Power ditto chassis, 251- : Set 
Gantrvs, Clips, Control Panel, 10 / -. ; Com- 
plete Chassis Assembly, with gantrys, etc., , 

£4.14 6 ; Aden " Deflector Coil assembly, 
326 ; Line Transformer, 32/6 ; Focus Coil. 
32/6; set 8 coils, fully wound, 15 / -. Hunts" 
0.1 mid. Tubular Condenser, with clip. 
7.000 v.w., 14,000 v. test. 19/6 ; Rubber Mask 
for 9ín. tube, 11 /- ;u" Magnavists " Screen 
Enlarger, 8 ens. ; Co -axial cable, 1/3 per 
yard. E. E. Manual 2/9 post free. 
CONDENSERS. -Ultra midget 2 -gang con- 
denser, as used for Personal portables. 
10'- : standard ditto, 0.0005 mfd., 811 ; with 
trimmers, 10'- ; Electrolytics 8 mid.. 
450 v.. 2/6 : 8 mid., 350 v.. 2'- : 8 plus 16 
4.50 v., 5,6 ; paper, 0.01 and .05 mfd.. 6/- 
doz. ; 4 mid., 100 v., Od. ; 16 plus 16 mid., 
100 v.. 81- each. 
DIAL -DRIVES,- Horizontal Drive assem- 
bly, S.M.L. dial, 10 x 4iin., 2 hole fixing, 22'6; 
Glass S.M.L. dial, 6in. x 8in.. 4'6 : Pan, 4'6 
Escutcheon. 5/6 ; Full Vision Drive assem- 
bly, with glass escutcheon, etc., 71ín. x 41ín., 
12'8 ; ditto, Square Plane, M.L., 4in. x 31 in., 
11/6 : Dials, S.M.L., 41n. x 3lin., 1/- : ditto; 
lin. x 51m., 1/6 ; drum drive (drum, pulley. 
spring). 3/- ; Epicycle drive, 2/ -. 
RESISTANCES.-Mains dropper, 600 ohms 
0.3 and 1,000 ohms, .2, 4/- each. Heavy duty 
variable resistance; 300 ohms 1 amp., 151-. 
WIRE.- Enamelled copper wire, various 
gauges, in I lb. reels. Tinned copper, 18, 
20 and 22, at 1/6 per i lb. reel. T.C. only. 
TRANSFORMERS.-Speaker trans 4' -. 
Heavy duty P.P. output, for two 6V6 or 61,6 
valves, tapped output. 21/- each. Miniature 
Mains Transformer, 200 -240 v., 6.3 v. at 1.5 
amp., 7/6 each. 
ROTARY TItA NSF0R TIERS. -In 6 -12 v., 
out 2001480 v.. 50 mA., or as small motors, 
D.C. mains, 15, -. 
Our list at 2íd. gives full details of all stock. 

Open ill day Saturday. 

O. GREENLICK, LTD: 
265. Whilechnpel !toad. London,' E.1 

'Phone : BIS 5079. 

LYONS RADIO 
3, Goldhawk Road, 

Shepherd's Bush, W.I2 
Telephone : Shepherds Bush, 1729. 

V.H.F. CRYSTAL MONITOR TYPE 4 
High grade instrument providing modulated 
R.F. over 100 -130 mes. from the 18th harmonic 
of a crystal (crystals are not included 
excepting for one which we provide free). 
Operates on A.C. mains (200 -230 v.). As 
brand new and in perfect order. 

Price £5 10s. (carriage 

PORTABLE RADIAL EARTH DIATS 
Consist of 18 coils of flexible copper braid 
(each 20ft.) attached to pickets designed to 
serve as winders, each housed in compart- 
ment of strong carrying case with handle.. 
Makes a highly efficient radial earth quickly 
and easily laid ouP and taken 

a ice 15 /- (carriage 5' -) 

2 mt. 6.000 volts working, metal cased 
condensers, 12 6 each (carriage 2: -). 

WAVEMETER TYPE 1239 
Covers 39 -51 mes. Rectifier type employing 
4 valves including tuning indicator and main 
rectifier. - For A.C. mains operation (200- 
250 v.). Built to laboratory standards. As 
brand new. In copper lined woodep cases 
approx. 151n. x 9ín. x 101n. deep. Supplied 
in special transit cases. 

Price complete. £319s. 6d. (carriage 3/8) 
BATTERY AMPLIFIER A1134 

Fitted with QP21 and 21OLF valves. In- 
cludes all transformers, etc Good used 
condition. Price 1016 (postage 1/6) 

MOVING COIL MICROPHONE INSERTS 
Standard service pattern. Brand new. 

2:8 each, post free. 

VOLUME CONTROLS WITH SWITCHES 
All brand new. Long spindles. 10K, 25E, 
50E. i med.. i megs, 1 meg. 

5/- each, post free. 
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Programme Pointers 
This Month MAURICE REEVE Discusses the Critics and the Last of the Proms. 

THE Critics, one of my favourite radio items, 
were recently discussing, with their accus- 
tomed happy combination of erudition and 

sociability, the pros and cons and the do's and 
don'ts of the wireless serialisation of famous 
novels. One or two recent examples, though very 
good in their way, left things to be desired and 
points to be cleared up. The three chief problems 
would seem to be as follows : (a) The reader of a 
novel brings its scenes and characters to life in his 
own imagination and with his own personal bias 
brought to bear on all and sundry. To what extent 
and in what manner shall that secret world " 
be intruded into ? (b) To what manner and extent 
shall the author's personality be permitted entrance 
on to the stage, if ut all ? . In a recent example it 
was the author who told the story, with not too, 
happy results. And (c) in what directions can the 
radio adaptation compensate the listener for the 
absence of the visual stimulants and excitements 
he gets from the dramatic Or cinematic presentation 
of a book ? 

The latest dramatised work in serial form is 
Dickens's " Great I:tpectatións," the first three 
numbers of which promise to make it one of the 
best the B.B.C. has so far put over. Comparisons 
with the film, one of the best of recent years, are 
inevitable -it was sd dramatic and vivid. Inevitable 
because they are just two mediums of entertain- 
ment, no matter how divergent in methods and 
results. Were there a stage presentation of the 
work also going on, the discussion would become 
a threesome, with the radio coming up in the rear 
a bad third. ' Or should I say a fourth, if we include 
the original and indisputably the best form the 
entertainment originally took, in Dickens's own 
hands ? 

The Beggar's Opera 
Similar comparisons become even more potent 

with the radio transcription of plays and operas, 
and I'm afraid too much was missing from Benjamin 
Britten's new version of the Beggar's Opera for 
me really to enjoy it. So much of its delicious 
vulgarity and hearty pointedness is visual, coupled 
with the acrid modernity though not unpleasantness 
of Britten's music, that I spent most of the time 
conjuring up memories of Lillian Davis, Violet 
Marquesita and the others. It seems that only 
the actual acting of parts like these can infuse 
them with life sufficient to stimulate the listener's 
imagination and set the blood coursing through his 
veins. Little boys must be seen and not heard, 
and most little musicians should be heard and not 
seen. Opera, however, must be seen and heard, 
tasted, smelt and felt. It should engage all the 
sensory organs, but I'm afraid on the radio only 
half of one of them is given anything to do. 

Whether it be Macheath, Carmen, Lohengrin, 
Ivan the Terrible, or who you will, colour and 
personality, and all the trappings of life itself, are 
integral parts and indispensable. Broadcasting 
House's efficient effects staff can never be a substi- 

tute, no matter how hard they may work at repro- 
ducing thunderstorms, and tempests or rejected 
suitors tearing up love letters and banging the 
door behind them in high dudgeon. With books 
it is vastly different, and plays only slightly less 
so. Both leave the listener's imaginative faculties 
comparatively free. 

The Proms. 
The Promenade Concerts ended on an unbeliev- 

ably prosaic and vulgar note, even for them, with 
a flash photographer walking round the orchestra 
doing his stuff. during, of all things, the slow move- 
ment of the Ninth Symphony ! Shades of Henry. 
Wood ! And reproach to those who claim to be 
" wrapped. up " in the music to a- greater degree 
than probably any other concert audience. At any 
rate, when you are standing amongst them, they 
resent your turning over your programme as much 
as if you took out a packet of sandwiches: Why, 
in the name of goodness, couldn't this fell work 
have been accomplished during the 1812 or the 
Nutcracker Suite ? 

If the culprit is actually unknown, the strictest 
inquiry should be held, and steps taken to see that 
the offence is never repeated. But I have the 
strongest hunch that the photo will be used to 
advertise next year's Proms, and that it may even 
appear in radio's official organ ! 

The B.B.C. Symphony Orchestra's winter season 
began on October 13th, with a magnificent pro- 
gramme very finely played. Star of the evening 
was the dazzling Chilean pianist, Claudio Arran, 
in Braluns's First Concerto. This happy and youth- 
ful work, to me, lacks the incomparable lilt, grace 
and melodic charm of the second, though some 
prefer its structural virtues. Both are incredibly 
difficult, but Arran's astonishing virtuosity made 
it sound like a pre -breakfast canter- technically. 
All the other virtues of great playing were also 
there. 

One of the most discussed broadcasts of recent 
years has been " The Story of Munich," three 
documentary programmes, each lasting one hour, 
based. on Mr. G. W. Wheeler- Bennett's best- 
seller, " Munich : Prelude to Tragedy." 

" Munich " has become a term of odium and 
reproach almost comparable with others like 
" Inquisition," " Ogpu," " Star Chamber," and many 
others one could cull from history, all of which 
symbolise the basest traits in the human character. 
Although much of this is, of course, the Nonsense 
that most things are until the mellow hand of time 
has smoothed out the passions of contemporary 
politics, the fact does remain that to have been 
one of the " Men of Munich," or anyone remotely 
connected with the " Men of Munich," is to have 
done something of which ono should be ashamed. 
And, listening in to the whole incredible story, 
factually and dispassionately, exactly 10 years after 
the event, is an experience calculated to make one 
ponder deeply. To put it mildly : When we hear of 
the British Prime Minister of the day saying to the 
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House of Commons, " Of course, I didn't for one 
moment believe that Herr Hitler had deliberately 
tried to deceive me. I couldn't think that " (my 
quotation from memory), we turn away from our 
thoughts to face our companion on the other side 
of the hearth to study his or her reaction and 
expression. 

But, the Men of Munich apart -and even now, 
those of them still in the fray prevent us from con- 
templating the scenes with complete detachment - 
the " Days of Munich " will never be forgotten by 
those who experienced them. Only August, 1914, 
can in any way compare. 

Incorrecf History 
These broadcasts brought it all back to us with 

the utmost reality by means of quotation both from 
contemporary sources made public at the time and 
revealed later at Nuremberg and in von Hassel's 
Diaries, etc. 

With tho anonymity of all the protagonists 
carefully concealed by impartial and natural 
voices, it was difficult to see why an exception 
was made of Hitler's, whose impassioned soap box 

oratory was faithfully portrayed. And there was at 
least on incorrect piece. of history. In the first 
programme -I heard' the first two, being prevented 
from listening to the third by the date of going to 
press -it was stated that it was probably too late 
to stand up to Hitler over the rape of Austria'; 
he had rearmed. We had lost our golden oppor= 
tunities of scotching Min at the invasion of the 
Rhineland, breaking the disarmament clauses of the 
Versailles Treaty and the \'arióils other faits accomplis- 
hekhad presented us with up till that event. Whereas: 
all the facts prove that Munich itself, six months 
later, was only a tragedy and a humiliation because' 
even then he could not, and never intended, :to' 
stand up to us. He only had 13 divisions-One 
armoured -for the Western Front, and the whole 
of the Nazi hierarchy were gunning for him had 
he gone to war over that issue. 

The object of 'the series ? Presumably to deter 
us from a similar policy of appeasement in our 
present crisis. For we mustn't forget that Mr. 
Chamberlain had the backing of the vast majority 
for his' policy. Let us hope that if this is so it will 
succeed. Anyhow, it made an excellent feature. 

News from the Clubs 
HARROGATE RADIO SOCIETY 

Hon. Sec.: 1. 11 ikon, 16, St. George's Road, Harrogate, Yorks. 

MLE'r i>I s f the society are held each Wednesday evening 
at 7. :a0 at the society's premises at 31, Rear Park 

Parade, and full constructional facilities are available. The traits - 
matter is now completed and the second contact was 589 with 
013. The call sign is 03EDJ /A and the initial power was 9 watts. 
Interesting lectures and demonstrations arc being arranged 
for the winter session and all branches of radio will be discussed. 
It has been decided to delete the words " short -wave " front the 
name of the society in order to ehdourage members interested 
in stich aspects as broadcast receivers, recording, amplification, 
model control, etc. . 

SOLIHULL AMATEUR RADIO SOCIETY 

Hon. Sec. : If. C. Holloway, Esq., 2o, Danford Lane, Solihull. 
.FOR the lasttwo meetings Messrs. C. A. C. Mason and C. It. .V OR 

of the society, described the feehni -sI 

details and construction of their automatic sender, using timed 
relays to send morse characters with correct tinte intervals. 

Meetings are held every alternate Wednesday at the club head- 
quarters, 'fhe Old Manor House, Solihull,. where prospective 
members and visitors are given a cordial welcome. 

THE HOUNSLOW AND DISTRICT RADIO SOCIETY 
Vice- Pres.: ii. Slot t, 36, l'. nlst role Road, Hounslow, Middx. 
_THE Hounslow and District Radio Society held their quarterly 

11 aueeting on September 22nd, when the programme of 
activities for the'ensuing session was agreed upon. At the con- 
clusion it junk sale was held, when' many pieces of apparatus 
changed hands. On4etolter.5th Mr. A. l'ottle, B.Sc., the hon. 
secretary, gave a further interesting talk on "Fundamental 
Radio,' this time explaining ".Rejector and Acceptor ('ircuits." 
On October 19th the society''tvlll hold a meeting for open dis- 
cussion on technical matters. entitled " Your Point of view." 
Congratulations are tine_ to two members of t.ltc society, Messrs. 
R. S.. Parsons and C. H. Snitens, on having passed the City and 
Guilds Amateur Transmitters' Technical Examination, 

THE RADIO SOCIETY OF HARROW 
Hon. Sec. :.John R. l'ikett. 93, Whitmore Road, Harrow, Middx. 

THE Radio Society of Harrow cmdinues to grow, and now 
has members Iron Ruislip, Eastcote, Wembley, Renton, 

Stanmorc, Northwood and Pinner, ay well ae Harrow, new 
members still being very welcome. 

The society now has its own Tx, call (11EFX, and expects 
to be operating shortly on all bands from 10 to SO metres. 

THE WEST MIDDLESEX AMATEUR RADIO CLUB 
Hon. Sec. : C. Alabaster, 34, Lothian Avenue, }layes, lliddlesek. 
TT` 11 I. hest Middlesex Amateur Radio Club continues to attract 
1 it satisfying number of members and fresh faces at each 

meeting. Enture lectures will be about t he Electron Microscope, 
Negative Feedback and the -Strobotla_h -all given by club 
members. 

The club is still looking for a suitable building as a club and 
workroom, and to this end a but fund has been inaugurated 
for the purchase of a portable building at a reasonable price. 
This fund has recently received a very welcome donation front 
the club president., Sir Ernest Fisk, and It is to be hoped that Site 
club will soon be able to operate from a permanent home. 

Meetings are held regularly at the Labour Hall, Uxbridge 
Road, Southall, Middlesex. on the second and fourth Wednesdays 
of every month at 7.30 p.m. 

READING AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : Mr. I.,It;if CCOO, 617, Oxford Road, heading. 

m1II: programme at the meeting of the society, on September 
nth,. consisted 'I a film, They're Everywhere," front 

'It'lsrs. Nettlefold.. he production of screws, nuts and btilla. 
'.I his was followed by a discussion of the It.iI.t I.Ii. Rand Planning 
proposals, and counter proposals, representing theviews of the 
majority present, were formulated. 

On September 25th, the president, Dr. Lemon, gave a talk on 
the design of simple receivers and transmitters, for the new 
\'.11.1'.' bands. 

On. Sunday, Septentber 2fth, a I) 'F contest was held ou 
five metres in the Mort inter region. The bearings obtained by 
most of the coati etitors were much more accurate that in the 
previous contest held in July. 

Meetings of the sotici y are held in Palmer Hall, West SI reel, 
Reading, on the second and last Saturday of each mouth, at 
0.30 p.m. . 

LOTHIANS RADIO SOCIETY 
Hon. See. : lau Mackenzie, 41, Easter Drylow Drive, 
Edinburgh, 4. 

RECULAit monthly meetings have now commenced and they 
will continue to be held on the lafit Thursday. of each 

month in the Chamber of Commerce Booms, Charlotte Squarer 
Edinburgh, at 7.30 p.nt.. 

The date of the next meeting is November 25th, when a talk 
will be given by bfr. B, Groom. 0M6RG. - 

Arrangements are being made to hold a social evening on the 
second Thursday of each month. 

The society extends a cordial invitation to new members. 
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THE LATEST 
IN K Ilr,44 ! 

Complete in every, detail including 
Beautiful Walnut Cabinet 13ín. x 8in. x 

e d eep for £7 - 17 - 6d. d 

All main components mounted on chassis 
and wired. Simplest instructions for 
completing in one hour. 3 valves plus rec. 
A.C.ID.C. mains.. 4 controls : Vol.108- 
Tone-Wlc- Tuning (slow motion). 

12 Watt QUALITY 
AMPLIFIER for ES-5-0 

Write for details. 

C.0 D. or C.W.O. and Enquiries from : 

LEWIS RADIO CO. 
(Cept. 02), 322. High Road, Wood 
Green, London, N.22. 'Phone : 80W 5997 

SUPER RADIO CO. 
(BFD) LTD. 

39, Bank Street, 
Bradford, Yorks 

SPECIAL NON - GOVT. 
SURPLUS OFFERS 
2 -3 ohms Sin. P.M. Speaker ... 1714 
3 -gang .0005 Tuning Condenser... 7(6 
2 -gang .0005 Tuning Condenser... 913 
.3 800 ohms Dropper Resistance 416 
Soldering Iron with Spare Copper 

Bit, 220 -230 volts .. . 919 
Eddystone type H.F. Choke. All - 

wave 
.0003 Mica Reaction Spindle - 
MTIMI 260 -0-260 60 mA. 6.3 volts 

3 a., 5v. or 4v. 2 a. ... , 2216 

216 
119 

GOVT. SURPLUS 
16 One -way Switches in panel 

216 
16 mm. Gun type Cameras ... 4716 

230 A.C. Suppresser Units ... 216 
Large Rubber Balloons ... 416 
Type 62 Cathode -ray Indicator 

Unit, VCR97, 18- valve, sundry 
resistors and potentiometers... 801 - 

Magnetic Relay (S -way change- 
over) .. ... ... 316 

Low -impedance Phones... ... 216 
230 A.C. Motors ... ... 1716 
Star Indicator Charts ... ... 316 

7d. Packing and Carriage. Orders over 
201- carriage paid. 

Send Id. stamp for Full Component List. 

/d: 

If so, make a point of seeing the 
new EDDYSTONE 145 Mc /s 
GUIDE. It describes a compact 
and efficient converter using 
readily obtainable valves and a 
crystal - controlled transmitter 
capable of an excellent perfor- 
mance. Both units are tried and 
tested ,.and you can rely oft getting 
really good results. Advice is also 
given on aerials. 
Perhaps you are a little doubtful 
about 2 metres ? It is an easy 
band on which to get going, and 
the units described in the Eddy- 
stone 145 Mc /s Guide will not 
take you long to put together. 
Or do you just want a receiver? 
The converter in the Guide is very 
fully described, and construction 
has been simplified without sacri- 
ficing performance. Difficult 
metal work is avoided if 
obtain the ready drilled, chssis, 
etc. The converter can be used 
with any receiver which tunes 
to 10 Mc /s. 

Eddystone .145 Mc /s Guide, 
price 1/6. 

EDDYS1NE 
Short Wave 
Components 

The new illustrated EDDY - 
STONE CATALOGUE is now 
available at your Dealer. Many 
new 11ises are included and the 
range (il components and access- 
ories offered is very compre- 
hensive. Prices have, in a number 
of cases, been reduced. You will 
find it most interesting to scan 
through the catalogue, which 
represents a really good sixpenny - 
worth. By choosing Eddystone 
you get quality and reliability. 
Illustrated Eddystone Catalogue, 

price 6d. 
Please obtain from your Eddystone 
dealer -we do not supply direct. 

STRATTONECóLTo 
EDDYSTONE WORKS 
ALVECHURCH ROAD 

WEST HEATH BIRMINGHAM. 

MIDLAND INSTRUMENT CO. 
Brand New Govt. Surplus Stock. 

Indicator Units Type 6, consists of VCR -97 
bin. C.R. tube (suitable, for television), 7 valves EF -50 (4), EB -34 (3), many other 
components, metal case, 181n. x 811e. x 7 lin., 
65 / -, carr. 7/8. Ex- G.P.O. Telephone Stands (less handsets), consists of hand 
generator, bell, dial, length of 6 -way cord 
with termipal block, 15/ -, post 1/4: ditto 
less dial, 1216. post 1 /4: dials only, letters 
and numbers. 3/6. Post 6d. 1155 Receiver 
slow motion knobs, 210 -1, 3/6. post Bd. Walkte Talkie Aerials, copper collapsible. 
7ft. long, 9 sections, tin. dia. tapers to 
3/32ín., also makes good fishing rod, 2/6. post 6d., 3 for 619. post 9d. Enam. Copper Wire, 33 s.w.g., 15 oz. reels, 2/6. post 9d. Electric Pumps, centrifugal type, self - priming, max. head 25ft., delivery 10 g.p.m., 
for water supply, garden fountains, bilge 
pumps, etc., two models, 12 or24 -v. A.C. /D.C., 
25/ -. post 1/4. Mains Transformers, 
input 230v. 50 cy., output 50v. 11 amp., or with little alteration, 100v. at 51 amp., 25/ -, carr. 5 /-. Magnetic Compasses Type P -8, 
alcohol fluxgate, engraved 360 deg., cardinal 
points and cross wires luminous, in wood 
carrying cases, 10 / -, post 1 / -. Film Footage Indicators, makes good counter 0 -125, reset and switch control, dual voltage 12 or 
24v., 216. post 9d. Artificial Horizons, contains Sperry gyroscope, cost £25, 3/6, post 1 / -. D.R. Compass repeater motors, 
2/6. post 9d. Mains Motors, 200/250v. 
A.C. /D.C., takes approx. 4 amp., twin tin. shafts, ball- bearing. 20 / -, post 1/-; ditto 
with fan blower and two reduction drives 
approx. 5 and 25 r.p.m., 30/ -, post 1 /4. Dimmer Switches, variable wire wound resistor in bakelite case, knob with off 
position. 1 / -. Post 4d. Moving Coli Head- 
phones.. 5/ -, post 9d., moving coil micro- 

- phones fitted switch, 5 / -, post 6d. Motors 
fitted overload clutch and 4 -ft. flexible 
drive, 24v. A.C. /D.C., I h.p., exceptional 
bargain 20/ -, post 1/4. 
Send for a copy of our current lists, 2d.. with s.a.e. Orders over 30/- post paid. carriage charges extra in all cases. Our 
C.O.D. service is cancelled for the time 
being. 
MOORPOOL CIRCLE, BIRMINGHAM, 17 

Tel.: HARborne 1308 or ::664. 

2 AMAZING OFFERS ! 
IDEAL FOR CRYSTAL 
SETS. VALVE SETS 

HOSPITALS ETC. 
EX -ARMY 
HEADPHONES 
BRAND NEW 
AND BOXED 
Post Free 5/s Per Pair V 

Two ley. 
Pairs 
Lot00 of 3/. 
Per Pair 

(carr.extra) 
PRECISION - MADE INSTRUMENTS, 
BALANCED ARMATURE UNITS, REED 
DRIVEN CORRUGATED ALUMINIUM 
DIAPHRAGMS, DOUBLE HEADBANDS. 
8ft. CORDS and PLUG, D.C. RESISTANCE 
60 ohms, High Impedance. They are worth about 42/- per pair. 

Fractional Ii.P. ex- R.A.F. 
ELECTRIC MOTORS, 

4th H.P. 
BRAND 

NEW, made by 
Hoovers. 

ONLY 
45/- 
each. 

Carriage Free. 
NOT TO 111: ('ONFUSED WITH SMALLER AND CHEAPER TYPES. Size llin. x 511n. x slln. Weight 181ós. Volts 200 /250 A.C., 2,000 r.p.m. 
IDEAL FOR PERSPEX POLISHING, 
GRINDERS, BUFFING, Etc. Converted 
by us from Rotary Transformers (Input 
24 v. D.C. and Output 1,230 v., 200 m/A and supplied as such at 40/- if preferred). These 
Mains Motors are worth treble and have a dozen uses. Existing Spindle is lin. diem. 
lin. long. All- purpose Extn. Spindles, to 
screw on, 7/6 pair extra. 
AUTO COLLECTIONS LTD., 15. LAW- RENCE ST., Northampton. Send ld: 
S.A.E. for our Radio /Electric List. 
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ALLEN AND GOULD 
All the following goods are New and Guaranteed. 

Valves : 6.3 volt Octal Base. 6B8. Double -diode Pentode. 
4'9 ; 6S117, High Slope R.F. Pentode, 416 i 7193, UHF Triode, 
characteristics similar to 6J5, 3,6 ; 6H6, Double- diode, 2,6 ; 

6K7, 8 6 : 6Q7, 8,- i 6F8, 9'0. 
P.M. Speakers : 5in., 13/11 ; 8ín., 1411: 101n., 22!6: 0 -1 
m.s. meters, 8:8. 
Transformers : Ferranti Push -pull Input, AFSCS, 11/8. 

Switches : 5 pole, 3 way. 1'- : 2 pole, 6 way, 1/ -. 

Potentiometers : 8k Wire Wound, 10. 
Miniature Condensers : ,1150 v., 2.8 doz.: .1 250 v., 316 doz. ; 

.01 250 v:, 2 6 doz. 
Please include postage 

.;. OBELISK PARADE, LEWISHAM, S.E.13 
Opposite Gaumont Cinema.) D Telephone : Lee Green 4038. 

HIGHSTONE UTILITIES' 
Crystal Sets. -Our latest Model Is a real 
radio receiver, fitted with a permanent 
crystal detector. Why not have a set In your 
own room -9.6, post 8d. De Luxe Receiver 
in polished oak cabinet, 186. Post 1 : -. 
Spare Permanent Detectors, 2/- each. 
When ordered separately. 26. With clips 
and screws, 210. post 3d. 
Headphones, reconditioned and in good 
order, 5,6, post 6d. (better quality, 7.8). 
New Headphones. 10.- a pair, post 6(1. 
Balanced armature type (very sensitive), 
12'6 a pair. post 611. New Single Enrpleeeo. 
3'6. Bal. armature type, 4'6: ex- R,A.F. 
earpiece. 2' -, post 4d. Headphones with 
moving coil mike. 15-. Similar phones with 
throat mikes, 12,6. post 8(1. Headphon 
Cords. 1 3 a pair, post 3d. Replacement 
Bands. 13. post 4d. Wire Bands. 8d. 
All headphones listed are suitable for use 
with our crystal sets. Hand Microphones, 
with switch in handle, and lead, 4 -. Similar 
instrument moving coil. 7.6. Poet ed. 
Sparking Plug Neon festers with vest 
pocket clip, 3 3. and with gauge, 3í6. post 3d. 
Telephone Sets, with ringing hand genera- 
tor, twin bells and G.P.O. type handcomb. 
30 - each. .carr. 2'6. 57 6 pair, carr. 3 6. 
New handcomb sets. 7/8, post lid. Telephone 
hand generator with handle, 76. post 1;6. 
Bell, 4.6. post 6d. 
Ex-R.A.F. 2 -Valve (2 -volt Amplifiers, 
can be used to make up a deaf aid outfit, 
intercommunication system, or with 
crystal set. complete with valves. 20'-. 
post 1'6. Ditto, less valves, 10 -. Wooden 
box to hold amplifier. 2/- extra. 
Meters. 0 -1 ma.. 21ín. m,'c. 13 6; 3.5 amp., 
2in.. T.C., 5; -; 4 amp., 21in. thermo coupled 
in case with switch, 7.8. 30 m'a, 2in., me. 
6' -; Double reading 40'120 mia. 2in., m,c, 
8 -; 20 amp.. 2110.. -Mi. 9 6: 15 volt 211n., 
m c. 9,'6: 150 v., 21ín., m'e. 10'-; 15 v.ì600 v. 
double reading, 2in., m'c. S' -; 300 v 2'ín., 
m i, 12:6: 30 amp., 6in.. m'i, Ironclad, 
35' -: 6,000 v., 31ín. m'e, 5746: 3 500 v., 30n., 
m c, 20' -. Meter movements. 2ín. size with 
magnet (500 micro- amp.). 2.'6. Post Extra. 
Money refunded if not completely satisfied. 

HIGHSTONE UTILITIES, 
58, , New Wanstead, London, P.11. 
Letters only. New Illustrated List sent on 

requests with 1(1. stamp and s.a.e. 

THE "ADCOLA" SOLDERING INSTRUMENT 
Regd. Trade Mark 

Designed to comply with the requirements of Radio Assembly, 
Maintenance, Instrument Makers, etc. 

Working time reached I!. mins. Low consumption 25 watts. 
Weight, 21, ozs. Cool Handle. Supplied in voltage ranges 
from 6 7 v. to 230,250 v. 
3.I6in. diameter copper bit Standard Model, 22/6 each. 
I4in. diameter copper bit Model, 25/- each. 

Replacement Unit Bit Elements available. 
British and Foreign Patents. Sole Manufacturers. 

ADCOLA PRODUCTS, LTD., ALLIANCE HOUSE, 
CAXTON STREET, S.W.I. 

Write or Phone :- Whitehall 0030. 

SPECIAL OFFER. -Universal Avominor, 
£7'130: D.C. Avominor, £3.15 0. new, 
boxed, guaranteed. All other Avo Instru- 
ments available ex- Stock. including new 
Electronic Meter at £35'O 0. 
TAYLOR TEST EQUIPMENT. - The 
entire range of test equipment by this 
famous maker is now available on hire - 
purchase S.A.E. for catalogue and terms. 
SPEAKERS. -Rola 6in. P.M., 2 -3 ohms, 
new and guaranteed, 17' -. For the HI -FI 
enthusiast : Goodman's 121n. Axiom Double 
Cone, £8' 8 - ; Wharfdale 12ín., £B'15ì - 
B.T.H.-R.K., 12in.. £6'15' -' Vitavox K, 
12 -10 .watts. £7 ; Vitavox K., 12 -20 watts, 
£11 : Goodman's 12in., £6l 1.5'- : Goodman's 
15ín.. £18110'-. 
STROBOSCOPES.-Single-speed, 78 r.p.m., 
50 cycles, 80 each, 8íd. post free. 
SOLON SOLDER IRONS. -65 watt straight 
bit. all voltages. Limited quantities ; 

18.6. 
GRAM. MOTORS. -A /C rim drive. £4'12'6 
inclusive. New Garrard A.C. 100 -250 volts. 
£5'19;6 inclusive. Collaro A.C. '100 -250 v. 
motor and 12ín, turntable. £5,18'4 inclusive. 
New Plessey Auto Changer, mixed records 
-£184,8 inclusive. 
PICK-UPS.-The famous Connoisseur Pick- 
up. complete with transformer. The choice 
of the HI -FI man. £4 %11' -. 
Under 20: -. C.W.O. only C.O.D. or C.W.O. 
over 20' -. When ordering C.W.O. please 
allow sufficient for package And postage. 

MODERN ELECTRICS LTD. 
164, Charing Cross Road, London, W.C.2 

Tel.: TEMple Bar 7587. 

---PRESET TUNING 
BY 

ETA 
Normal methods of preselection 

employing fixed inductances with 
preset trimmer condensers are gener- 
ally subject to drift and have the 
disadvantage of tuning over only a 

limited range. The TS41 solves both 
these problems ánd provides any three 
M.W. and one L.W. stations. 

The special windings and high 
permeability cores used not only give 
high Q values, but enable each coil to 
be tuned over the whole band. These 
coils are thoroughly impregnated to 
avoid change of inductance, while the 
fixed condensers used to form the 
tuned circuits are of high stability, 
silvered mica construction, and of such 
comparatively large values that variation 
of stray and valve capacities is swamped. 

These same principles have been 
applied to our I.T.I I and 12 since drift 
in I.F. transformers makes stable 
tuning impossible. They are, moreover, 
of exceptionally high gain and selec- 
tivity, the Q in can being 110. 

In line with modern practice, size 
has been kept to a minimum without 
sacrifice of performance, the T.S.41 
occupying only 3in. square chassis 
space and the I.T.I 1. and 12 are Irin, 
diameter by 21in. high. 

A complete receiver circuit is 
supplied with each tuner T.S.41 33/- 
plus 7/2 P.T. I.T.1I & 12 7/- each. 

At your request we can now supply 
separate coils as used in the T.S.41 
at 316 each. 

ELECTRO TECHNICAL ASSEMBLIES 
West Hill, St. Leonards -on -Sea, Susses 

POST RADIO SUPPLIES 
COPPER INSTRUMENT WIRE. 
ENAMELLED, TINNED AND FUSE. 
COTTON AND SILK COVERED. 
LITZ WIRES. Most gauges available. 
B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND LAMINATED BAKE- 

LITE PANELS, TUFNOL ROD. 
PAXOLIN TYPE COIL FORMERS AND 

TUBES, ALL DIAMETERS. 
PERMANENT DETECTORS, 
CRYSTALS, EARPHONES, etc. 
Latest Radio Publications. Full Range 

Available. 
Send stamped addressed envelope for 
comprehensive lists. Trade supplied, 

POST RADIO SUPPLIES 
33, Bourne Gardens, London, E.4. 

A FREE BOOK 
on Morse Code Training 

Thera are Candler Morse 
Code Courses for 
Begi s and 

Operators. 
Send for this Free 
" BOOK OF FACTS" 
It gives full details con- 

. cerning all Courses. 

THE CANDLER SYSTEM CO. (5,L.0.) 
121, Kingsway, London, W.C.2. 

Candler System Co.. Denver, Colorado. U.S.A. 

Radio Unlimited, Bureau o4 Enter- 
tainment, Carnarvon Road, 

Leyton, London, E.10 
Offer this Month 

Immediate delivery of the new " Airmaster" 
4- waveband radiogram chassis. Complete 
with speaker. £18 4s.. inc. tax. 
Associated Electronics' new 3- waveband 
radiogram chassis, complete with speaker. 
£14 10s.. inc. tax. 

Plessey " 8- record mixed auto -change 
radiogram unit. £18 16s., inc. tax. 

Collaro " Universal mains radiogram unit. 
complete with auto -stop and magnetlo 
Pick-up. £12 185. 8d.. inc. tax. 
16 page catalogue of 100 new publications 
covering Radio, Television and Electrical 
Engineering. 1d. stamp. please. 
Astounding bargains in ex -Govt. and manu- 
facturers' surplus. Example New head- 
phones. 211. Naval signal lamp. 7/6. 
M'coil volt and amp. meters, 16. Toggle 
switches, 1'-. Sin. P.M. speakers, 10'6: 
8ín., 14- i l0in.. 27;- : 121n., 85' -. Splendid 
selection of other lines worthy of your 
attention. Simply send name, address 
and Id. stamp. 
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Impressions on the Wax 
Review of the Latest 

KHACHATURIAN'S ballet " Gayaneh," with 
its virile rhythms and fascinating blend of 
oriental melody with western technique, 

continues to capture public imagination, and its 
famous number has proved to be the " Sabre 
Dance." Few things so electrifying have come 
from a Russian pen since Borodin startled the world 
with Prince Igor .dances. Moisoiwitch has chosen 
the Sabre Dance for his latest recording on H.M.V. 
B9688, and in complete contrast to this whirlwind, 
he has chosen Rachmaninoff's own transcriptions 
of his song " Litieas." 

A delightful new " Sylvia " ballet recording by 
John Barbirolli conducting the Halle Orchestra 
-has been made on H.M.V. C3797 -8. , Delibes has 
been aptly described as the father of modern ballet 
music, and with good reason, for there is little 
lloubt that Tchaikovsky and many of his successors 
were inspired by the new method of treating ballet 
music, which henceforth was regarded as something 
more than hackwork, and the greatest composers 
were pleased to write for the ballet stage. " Sylvia" 
is far above the average scorennd has been a favourite 
since- the year of its inceptions 1876. 

The slow, majestic phrases of the Largo have sel- 
dom been more impressively handled than they are 
in Mme. Flagstad's recording of the famous air on 
H.M.V. DR6791. The work from which it comes, 
an opera dealing with that great King Xerxes of 
Persia, was produced in 1738. Handel's operatic 
background was Italian, as indeed almost all 
European opera was in those years. Mme. Flagstad 
has made an ideal recording. 

Of interest this month is a recording of " Bless 
This House " and " Smilin' Through " by Gigli 
on H.M.V. DA1894. These two songs are amongst 
the most popular in existence, and will have an 
appeal for listeners of all tastes. The great Italian 
tenor, still one of the finest operatic singers in the 
world, has been devoting himself more and more to 
the ballad type of song which benefits by luxurious 
tone and frankly expressed sentiment. His latest 
record is sure to be snapped up by the thousands 
of admirers of the two songs who like tò see their 
favourites in the hands of an artist of international 
reputation. 

Light Music 
Justly renowned for his four symphonic poems, 

his great Third Symphony, his concertos for piano, 
for violin and for 'cello, and his Samson and 
Delilah opera, Camile Saint -Saens is nevertheless 
appreciated by many thousands of music lovers 
for his delightful witty " Carnival of the Animals." 
Not the least popular piece from this work is Le 
Cfgrfe, the theme which Anna Pavlova chose for 
her celebrated solo dance, " The Dying Swan." 
Le Cygne Was written for harp and massed 'cellos 
and, in the hands of the Melachrino Orchestra 
conducted by George Melachrino, received expressive 
treatment on H.M.V. B9692. The reverse side 
re- introduces the conductor in the role of composer. 

Gramophone Records 

39 

His Woodland Revel is a composition full of 
surprising orchestral effects. 

Continuing his policy- of recording signature 
tunes from B.B.C. programmes Sidney Torch now 
presents light orchestra treatment of works that 
will respectively be very familiar to televiewers and 
radio listeners. " Shooting Star " comes from the 
television magazine feature " Kaleidoscope," while 
"Dance of an Ostracised Imp " comprised tl?e then Fa 
tune for part of the popular" " Woman's Hon/ " 
transmissions. ` ` Shooting Star " a scintillating work, 
again reveals Sidney Torch to be a writer of 
exceptional talent. Frederic Curson's Imp is 
depicted by clarinet and piccolo, and can clearly 
be heard capering around in the moat nonchalant 
fashiyn. The record -Columbia DB2456- features 
the Queen's Hall Light Orchestra, conducted by 
Sidney Torch. 

Variety 
The dual talents of Dorothy Squires and Billy 

Reid are once again displayed in . a recording of 
one of Billy's latest tunes coupled with an American 
number that has latterly become very popular in 
this country. " Sò Tired " arrived in Britain with 
a ready -made reputation and the coupling 
" Mother's Day," Billy Reid's new sentimental 
ballad, are both admirably sung by Dorothy 
Squires on Columbia DB2455. 

Other popular recordings have been made by 
Dinah Shore with " Blue Bird of Happiness " and 
" Say It Every Day " on Columbia, DB2457, Danny 
Kaye with " Minnie the Moocher " and " Dinah 
on Columbia DB2390, Steve Conway with " October Twilight " and " Brother, Can You Spare 
a Dime 1 " on Columbia FB3416 and Tony Martin 
with " My Sin " and " If I Had You " on H.M.V." 
B9693. 

Dance Music 
" Souvenir de Paris " and " Anything 7 Dream is 

Possible " are the titles of Geraldo's latest record. 
The orchestrations of these titles are among the 
many scored by talented young composer Wally 
Stott and performed by the Geraldo Dance Orchestra 
on P4rlophone F2321. Both the vocals are sung 
by Geraldo's resident vocalist, Doreen Lundy. 

Tchaikovsky's Nutcracker Suite with special 
lyrics and effects by Foster Carling and Country 
Washburne has been recorded by Spike Jones and 
his City Slickers on H.M.V. BD1182 -4. It is the 
nuttiest " Nutcracker " suite you ever heard. 

Other popular dance bands who have recorded 
include the Skyrockets Orchestra with " A Blossom 
Called the Hungry Heart " and "-I'll Be Loving 
You " on H.M.V. BD6026, " Souvenir de Paris " 
and " Love Somebody " played by Joe Loss and 
his Orchestra on H.M.V. BD6025 and " Woody 
Woodpecker " and " There Ought to be a Society " 
by Kay Kyser and his Orchestra on Columbia 
FB 3434. 

www.americanradiohistory.com

www.americanradiohistory.com


40 

A. G. HAYNES & SONS 

STROBE UNITS- containing 6 
EF50s, 5 EASOs, and I V872, dozens 
of resistors and condensers, relays, 
pots, switches, etc. Brand New 
in maker's cartons. 351- (carr. 31 -). 

RECEIVER TYPE 78 -5 valve 
aircraft receiver, with temp. 
compensated inductance tuned 
oscillator 2.4-13 mcls. in original 
wooden cases. Easily modified. 

351- (carr. 216). 

NOISE SUPPRESSOR KITS - 
complete sub -assembly with double 
diode, and 12 page manual - 
sealed cartons. 51- (post 6d.). 

ELECTRIC MOTORS -Hoover 
blower motors, with detachable 
fan. 12/24 V. A.C. or D.C. - 
BRAND NEW. 1216 (carr. 216). 

I VALVE USAAF INTER- 
PHONE AMPLIFIERS -con- 
taining 6F8, output and mike 

,transformers, etc. BRAND NEW, 
716 (carr. 9d.). 

HEADPHONES- moving coil, 
51- (carr. 9d.), USAAF Reed, 
116 (carr. 9d.). 

14, ST. MARY'S ST., 
,. BEDFORD 

YOU 
can become 
a first -class 

RADIO 
ENGINEER 
We are specialists in i}ome- 
Study Tuition in Radio, 
;Television and Mathematics. 
Post coùpön now for free. 
booklet and learn how you 
pan qualify for well -paid 
employment or profitable 

- spare -time work. 

T. &,Ç._RADIO!.COLLEGE 
KING EDWARD AVE., AYLESBURY 

Post in unsealed_enrel..pe ]d. postage i 
Please send me free details of your 
Home -Study Mathematics and Radio I 

I Courses, 
I NAME 

ADDRESS 

PRACTICAL WIRELESS January, 1949 

PRATT'S RADIO, 
1070. (farrow ltd-, London. N.0 10 
AMPLIFIERS.-College AC1OE, 10 watt 
4 -valve A.C. feedback, £818'8. Model 
AC15E, 15 watt 6- valve, push -pull output, 
feedback over 2 stages, A.C., £1319/8. 
Model 1.110E, 10 watts, A.C, /D.C., push -pull 
output with feedback over 2 stages. 211i11' -. 
All above have Separate mike stage with 
separate mike and gram. inputs, 2 faders 
and tone control. All match 3, 6, 15 ohms 
speakers. Complete with case and chrome 
handles. Model AC4C. A.C. only, or Model 
U4C, A.C./D.C. 3 -valve record /radio Ampli- 
fiers. Complete with OlTransfr. (3 ohms). 
Price £5/9 6. Demonstrations available. 
SPEAKERS, -All P.M., 31in. 17,6 : Page 
5in. 10 /11 ; Goodman's 81n. 14'9: 5ín. 
15/- : 101n. 28/6: 12in. 130 -, with 
transfr. ; 5in. Elac. 14!6: 61ín. R.A. 17/6 
Bin. Rola 21/9. Condensers : T.C.C. 25mí1. 
25v.1,/6 t Dublller 8 x 500 v. 3,6 : Plessey 
8 x 450 v. 2/9 : 16 x 8, 450 v. 5:8 : 16 x 16, 
450 v. 5'9 : 32 x 350 v. 2,'8:.1 mfd. 500 v. 4/- 
doz., .01 mfd. 1,000 v. 8i -'doz. ; .05 x 350 v. 
5'6 doz. :.5 mfd. or .23 mfd. 600 v. 9d. each. 
TRANSFORMERS.- Mains. Porthminster 
350 -0 -350 v. CO m'a, 6 v. 5 v. 23'9 100 m'a 
6 v., 5 v. or 4 v., 4 v. 26,6: 120 m'a 6 v. 5 v. 
35'- ; Varley 425-0-425 v. 180 m a, 4. 5 and 
6 v. 55-. Speaker Standard pentode 5h 
midget Pow. /pen. 4'8: multi -ratio 5 w. 
7'6 t 30 watt 23 ;9 ; H.F. 465 ken I.F.s. 
Philco 7,6 pr., Atkins 9'6 pair, Wearite 

('OILS. 
Wearite 

rang21/- ithal reaction. 411 
Wearite " P " Coils, 3/- each. L. and M.W. 
with Reaction 6/9 pair. 
CONDENSERS VARIABLE -,0003 and 
.0005 Dielectric, 3'. each ; 2 -gang .0005 
L /Tr., 8 9: IN/Tr. 8/3 : 3 -gang small .0005 6'9. 
VOL. (ONTROLS. -Less S.W., 3 6 : w, SW., 
5/8. Miscella,neous : Octal bases, 5d. : 

Chokes, 60 m'a 20 hy., 6/3 : 90 m'a 10 hy. 
9/6 :.10 hy. 150 rn'a 14'6. Linecord, .3.a. 
00 ohms ft., 2 -way 7d. 3-way 8d. ft. Vol. 
Droppers with FT., .2 a. 950, .3 a 800 ohms. 
41.0. Presets, 50 pf. 10d.: 100 pf. 113 : 250 
Pf. 2;- : 500 pf. 23. 
VALVF4.- Practically any standard valve 
available by return of post. Television 
valves, 'EL38, EL33, PEN45, PEN46, T41, 
HVR2, EF36. EA50, etc. 21d. stamp for list 
or query. C.O.D. or C.W.O. Post paid over 
Cl. New, unused goods only. 

WIND YOUR OWN 
1.1 ". transformers, chokes, 

coils, on a 

K A Y N I T E wave 
coil winder. 

,"/s ! -stomp for particulars 
to ions slue/ urers. 

Richard .Sheargold & Co., 
Sunbury -on- Thames. 

VALVES 
British and U.S.A. types 

C.W.O. or C.O.D. 

J. RYDING 
41, Green Lane; Horwich, Lancs. 

WE OFFER 
A large range of used and new 
Test Equipment, Converters, 
Recorders, Amplifiers, Motors, 

Transformers, etc. 
All guaranteed and at very 

attractive prices. 

We buy good modern used 
equipment of all types for 

spot cash. 

UNIVERSITY RADIO. LTD. 
22 LISLE STREET, LONDON, W.C.2 

Tel. : GER 4447 and GER 8582 

MIDGET 
ELECTRIC RADIO 

4 -VALVE CIRCUIT or amazing 
efficiency. 

WAVEBANDS 200 -550, 1,000 -2,000 
metres. 

MAINS SUPPLY 200 -250 volts A.C. 
or D.C. mains. 

OVERALL SIZE. Height 71n width 
12iin., depth 6iin. 

CABINET. De Luxe Jazz Mottled 
Cabinet, highly finished 
. While e last. al Price, £8 /I0 /0 

Usually 12 gns. Carriage paid. 
GUARANTEE. Money back without 

hesitation if not ,delighted. 
DEI.I' ERV. Immediate from stock. 

H.P. RADIO SERVICES LTD., 
55, County Road, Liverpool, 4. 

Tel. :"Aintree 1445, Established 1935. 

BRITAIN'S LEADING RADIO MAIL 
ORDER HOUSE. 

For CONSTRUCTORS 
and CONNOISSEURS 
only, please . n . . 
The ACOS G.P,12 Crystal Pick -up 
(with permanent sapphire stylus) is 
intended only for those who demand 
perfection in recorded music. 
Editorial reviews in the technical 
radio press have been unanimous in 
their endorsement of the superlative 
reproductive qualities of this remark- 
able pick -up. It can be obtained from 
leading-radio dealers for 104/- inc. P.T. 

FREE ILLUSTRATED 
FOLDER describing the 
G.P.I2 (and also crystal 
and magnetic model+ 
for the less exacting) 
may be obtained by 
returning the 

coupon below.- 

TO COSMOCORD LTD. 
t.ENFIELD, MIDDX. I 

I Please send folder of ACOS Pick -ups. I 

,NAME.......... 

'ADDRESS I<. --....---._........._- ............. , 
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The 

Open. to Discussion 
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). 

"Set No. 18, Mk. III " 

SIR, -May I through your columns thank those 
people who supplied me with the data on the 

English ex- Government valves. 
With reference to Mr. Pathmanathan's letter the 

correct valves for the 18 Mk. III receiver are: 
First valve, Mazda VP23, Army type ARP12 (or 
CV 1331 or ZA7023) ; second valve, Mazda VP23, 
Army type ARP12 ; third valve, Mazda VP23, 
Army type ARP12 ; fourth valve, Mazda 
HL23DD, Army type AR8 (or CV1306 or ZA7022). 
The fist three valves have 6 -pin Mazda octal base 
and the last valve has 8 -pin Mazda octal base. These 
valves require 2 volt filament, not 4.5 volt, as you 
mention, and 150 volt H.T. ,preferably. 

As your set was supplied with 6.3 volt valves 
it is possible that it is the 18 Mk. II, in which case I 
think the valves are two 7Q7 and two 7R7. In 
reference to Mr. Stevens's and Mr. Heason's letters, 
I, too, have been using the 18 Mk. III without any 
tuning unit and also the 80 metre version of this 
set (68T), and in both cases I have found, when 

- using a long wire unmatched aerial, that it is better 
to omit the untuned R.F. stage and take the aerial 
straight to the F.C.-J. P. MOORE (Solihull). 

Measuring Meter Resistance 

SIR, -Mr. G. Bryant will, I feel, be very fortunate 
if he gets satisfactory results with his method 

of measuring meter resistances as described in your 
November issue.. By the normal application of 
Ohms law, it maybe seen that there is a correction 
factor K to le subtracted from the value of It, 

Product of the two halves of RI obtained, where K= Sum of the two halves of Rr 
I cannot recall the method described in the 

June issue, but if no calculations are required I 
suggest the following circuit. 

ssa 

S EE 

RI 

Meter 
under tes: 

Another meter measurement circuit. 

With R2 set at zero resistance and Rr at maxi- 
mum, decrease Rl until the' meter reads a convenient 
figure. Adjust R2 until the meter reading is reduced 
to half the previous value ; the meter resistance is 
now indicated by the difference in value between 
R3 and R1. -L. M. (Slough). 

Television Reception in Egypt 
SIR, -Using the cituit of your VHF adapter 

(July, 1948), I have built a small (two valve) 
receiver, using a 6V6 as detector, followed by a 
6V6 A.F. amplifier feeding a single earpiece. The 

aerial is a 10 -ft. indoor end -on type. Power is 
supplied by dry batteries for H.T. and heaters. 
After some minor adjustments it is new completed, 
and this morning (October 27th, 1948), I wâs 
amazed on tuning in a station to hear the announcer 
mention television. It turned out to be B.B.C. 
television sound. I listened to the programme from 
12.10 until 12.50 (local time); it was perfectly 
readable throughout, but leaving the set for a few 
minutes I found on returning that the programme 
had disappeared. I am situated near the Bitter 
Lakes in Egypt. Your magazine is read and digested 
here. -R. A. COLEY (M.E.L.F., Egypt). 

C.-R. Tube Voltages 

SIJ , -With reference to the controversial letters 
appearing in recent issues of PRACTICAL 

WIRELESS regarding cathode -ray tubes, may I 
attempt to clarify some of the much -debated 
problems ? 

Starting with the VCR97 : Mr. G. A. Winckle, in 
the December issue, asks why the VCR97 is 
operated at 2,000 volts in its original equipment 
if 800 volts are sufficient to produce a visible beam. 

The tube at 2,000 volts has a higher velocity 
beam and better focusing properties than when 
operating at a lower voltage. Also it must be 
recognised that the trace brilliance . is reduced in 
intensity as the sweep frequency is increased. It 
will be realised, therefore, that with the high 
frequencies met with in radar technique the tube 
must have a sufficiently brilliant trace to be used 
without undue loss in efficiency at these higher 
frequencies. The improved focusing is essential in 
equipment used for range finding, etc., as accurate 
calibration could not be obtained with a large or 
blurred spot. - 

However, for normal oscillographic work, where 
the sweep frequency does not often exceed, say 
20 kcfs., a potential of approximately 1,000 volts 
is sufficient. 

The reduced EHT voltage in this case results in an 
increased sensitivity on the deflection plates, with a 
corresponding sacrifice in spot intensity and a loss 
in the tube's focusing properties, which, however. is 
not too serious for amateur work. 

All the correspondents so far, in mentioning the 
EHT voltage, have omitted to state whether or not 
the potential was the R.M.S. output of the trans- 
former or the actual D.C. voltage in the tube. If 
the 800 volts so often referred to is the R.M.S. out- 
put from the transformer, then the actual D.C. 
voltage on the tube will be in the order of 1,100 
volts, due to the condensers in the smoothing circuit 
raising the output voltage nearer to the peak of the 
A.C. from the transformer. 

In conclusion, may I add that I have working a 
very satisfactory C -R. unit, utilising either a VCR97 
or VCR517, the two tubes being identical except 
for their different afterglows, and if anyone requires 
circuits, etc., I will gladly supply them on receipt 
of a stamped, addressed envelope. -G. F. CRAVEN 
(14, bfannheim Road, Toller Lane, Bradford). 
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Better Listening " 

SIR, -With reference to Thermion's remarks'in 
PRACTICAL WIRELESS, under the heading, 

" Better Listening Campaign " and " Seven Million 
Old Sets," I feel that there are many of us who 
just won't buy new sets because we have still to hear 
one which we think better in tone than the one we 
possess. 

In my case I am still using a straight three -valve 
battery set which gives the Home, Light and Third 
programmes at good quality and strength, with- 
out interference. What more does an ordinary 
listener want ? 

For these stations the reaction condenser remains 
at zero (as indeed it has done practically all the time 
I have used this circuit), so why buy a superhet. 
just because it's the thing to do ? 

My view of a superhet. is that it may he regarded 
as the battery manufacturers' friend, also that it 
can never give such good quality as a " straight " 
set. Even rediffusion and relay speakers which I 
have heard at friends' fail to impress me as being 
any better than mine in quality of reproduction. 

I made up this receiver in March, 1932, from the 
articles published in a magazine. 

Although still possessing its blueprint, the articles 
were unfortunately destroyed by enemy action 
whilst 'on loan to relatives. "1 doubt if spare coils, 
etc., could now be obtained. 

Its only drawback is its rather large layout, as 
baseboards were still in use at that time. 

And so here is a receiver with a past life of 16 
years, which never had a valve replacement (I had 
these tested a short while ago,, and found O.K.), 
and which will work an extension speaker in 
another room. - 

I have failed to notice any lowering of quality 
whatever (excluding exhausted batteries). 

My point is, for the ordinary listeners, this means 
a receiver cheaper to purchase and to run -with 
batteries. There are thousands of houses in London's 
gas- ridden neighbourhoods which will have no 
electricity owing to connection costs, and must 
continue with batteries. (Hence the growth of the 

-local relay systems, which manufacturers might 
consider a possible threat.) 

I have enough funds to buy a new set any 
time, but will never do it while my three -valver 
functions as well as it always has. I know it and it 
has no mysterious processes. -JAMES T. CLAIix 
(Greenwich). 

Another Viewpoint 
SIR,-May I e mment on your remarks re the 

five and half million 10- year -old radio sets in 
use at the present time. Has it never occurred 
to the manufacturers that there are thousands of 
people like myself using a 10 -year and older 
radiogram, who, whilst they are not willing to 
replace the complete job, would be only too glad to 
have a new chassis, and speaker if necessary, if 
these items were readily available ? I n;(ean a chassis 
by the original manufacturers, not the home - 
constructor type of chassis: A. E. GREEN 
(Hornchurch). 

Correspondent Wanted 

SIR, -I shall be glad if you could kindly put me 

in contact with radio enthusiasts. I am 
n 

specially interested in reception on short waves. 
All letters shall be answered.-Sudhangshu Dev 
Raye, P.O. Satgaon (Sylhet), East Pakistan. 

Television Test Gear 
SIR, -There seems a scarcity of test equipment 

suitable for television set servicing. I have 
built my own set and experienced considerable 
difficulty in finding suitable equipment with which 
to set up the time bases, etc., and after some 
trouble built the pattern generator described' in 
your March issue. This is very good, but I still 
need something in the nature of a tuned generator 
which would give me some idea of the response of 
the tuned circuits. Could you say whether there 
are such -things on the market or whether they can 
be built 1-G. C. W. (Hendon). 

(A wobbulator or television. signal generator which 
is 'swept through the tuning range is now on the 
market, but we think it is beyond the constructional 
scope of the average amateur. A. review of such 
equipment will be given as it becomes available. -ED:) 

Preset Tuning 
SIR, -I am building a TRF set and would like 

to include preset tuning for the B.B.G. 
342.1 metre and 261.1 metre programmes. The 
coils in the set are Wearite PA2 and PHF2. Could 
you tell me the value of the condensers required 
for this purpose f -R. R. (Kingsbury, N.W.9).- 

(The formula connecting inductance, capacity 
and frequency is : 

1 1 
J' =. V LC 

where f is the resonant frequency in cycles, 
L is the inductance in henrys, - 

C is the capacity/ in farads. 
The Wearite PA2 and PHF2 coils have the same 
inductance -170 microhenrys, and will time over - 
200 to 557 metres with a 450 pF swing. Using the 
above formula we get the following,res"ults : ' 

Wavelength in metres, 342.1, 261.1. - 
Frequency, 877 lee /s, 1,149 kc /s. 
Capacity required, 193 pF, 112 pF. 

These figures are slide-rule calculations, accurate 
enough for this purpose since the finale adjustments 
will be manual. The 193 ph' value can be got by wiring 
a fixed 150 pF capacity in parallel with a 50 or 60 
pF trimmer, and the 112 pF from a fixed 100 pF 
with a similar small trimmer. Adjust for optimum 
performance by 'working back from the detector stage, 
whether using an oscillator or tuning on the pro- 
gramme itself. -ED.) 

Ex- Service Equipment 

S 
I_R, -Thank you for printing my letter in,.the 

December issue of PRACTICAL WIRELESS. 
I should -now like to inform all who have written to 
me that I will answer their letters as speedily as 
possible. The number received is now just over 
100, so you can visualise the job I have in hand. 

I am asking you to do this, as one reader seems 
to think I am employed on this job full time, and 
wrote a very sarcastic second letter to me.- 
K: HE,v- (S,E.15). 

Index for volume 24 is now ready 
Price I -; by post 1,2; 
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CLASSIFIED ADVERTISEMENTS 

RATES : 31- per line or part 
thereof, average five words to line. 
minimum 2 lines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, " Practical Wireless," 
Tower flouse, Southampton St., 
Strand, London. W.C.2- 

U.S. G.11. TECIIN!CAL PUBLICATIONS. 
The following are of special interest to 
transmitting amateurs and short -wave 
enthusiasts. 
VALVE TECHNIQUE. 
Presents the calculations associated with 
the application of thermionic valves. 
104 pages. Fully illustrated. 319 post free. 
V.H.F. TECHNIQUE. 
Comprehensive account of techniques 
employed for generation, propagation and 
reception of frequency between 30 and 300 
Mc /s. 96 pages. Fully illustrated, 319 
post 

ICROWAVE TECHNIQUE. 
Describes theory and practice of microwave 
technique. 63 pages. Fully illustrated, 
2/3 post free. 
SERVICE VALVE EQUIVALENTS. 
Third edition. Lists commercial equivalents 
of Service and CV valves, also Cathode 
Ray Tubas. 36 pages, 11- post free. 
THE TRANSMITTING LICENCE. 
Second edition. How to obtain an amateur 
licence. 32 pages, 1i- post free. 
R.S.G.B. BULLETIN. 
Monthly publication of R.S.G.B. 1/6 post 
free. (Free to Members.) 
THE RADIO SOCIETY OF GREAT 

BRF'A IN 
28. Little Russell Street, London. W.C.1 

RADIO Constructor's Catalogue. 20 -page 
Catalogue, packed with hundreds of items 
of interest to the constructor, service 
engineer and experimenter, plus details 
of our Technical Query Service. Pride 4d., 
post free. -Cussins and Light, Ltd.. The 
North's Leading Radio Engineers, King's 
Square. York. 

RECEIVERS & COMPONENTS 
BARNES Rad -Elec. Co. '(new enlarged 
premises), 12, Pipers Row, Wolverhampton. 
Are you on our mailing list for " bomb- 
shell " bargain issue due soon ? Have you 
had your all -wave battery communication 
receiver ? Tested by specialists, R1116 -8 
valve, for speaker and standard batteries, 
£11 delvd. Special leaflet available. 3d. 
New Bin. Loudspeakers, 181 -, while available. 
THE AMATEUR'S DEN, unused compo- 
nents. Rectifiers, 12v.. ¢a. 15/ -: 9 amp. 
A.C.,D.C. 3 /in. Ammeters 41 -; Aerial insu- 
lators, 2 link, 4d., 3 link 6d.: Cartridge 
fuses, 250 m.a, to 5 amp- sizes, l/- doz.: 
Paratllm insul. tape, 2,'- 6 rolls: Panel 
Indicator Lamps, M.E,S., 41- for 10; SP61, 
SP41, CV73 (equiv. 4V KT66), VR78, VU113, 
2/9: KT44, VR137 4 -: 6J5, 413; EF50 5/8: 
521, GT1C, 76: 807 (VT6OA) 181, Lake Rd., 
Portsmouth. 
.1. V. NI:WSUN. G3GY, 28, Market Place, 
North Walsham. Norfolk. -Everything for 
the transmitter, receiver and test gear. 
Stockists of equipment by Eddystone, 
Hamra4, Raymart, Denco, Labgear, Wearite, 
Weymouth. Woden and other well -known 
makers. Stamped envelope with enquiries. 
Rapid postal service, C.W.O. or C.O.D. 

TEES -SIDE Radio Fans ... Large stocks 
of radio components, constructors manuals, 
etc., at Palmers, 114. Waterloo Road, 
Middlesbrough. 
RADIO CONSTRUCTORS. Senl stamp 
for lists of new and guaranteed components 
at competitive prices. Also details of free 
service for experimenters.- Jakrad, Browns 
Chambers, 2, Young SE, Doncaster. 
EVERYTHING for Radio Constructors. 
Condensers,- Coils; Valves, Resistors, etc. 
Send.stamp for list. -Smith, 98, West End 

.Rgad, Morecambe. Quick service. 
EVERYTHING for the wireless con- 
structor. Send stamp for price list. - 
H3. Telmer. 118. Nightingale Road, Hitchln, 
Herts. 
EXTRA HIGH -GRADE Amplifiers and 
Receivers designed and constructed to 
individuai requirements. No standard 
models. "Let us quote-for something. that- 
is different.- Denniß Bryan, 30, Windsor 
Drive. Timperley, Cheshire. 

HARRY JAMES PRODUCTIONS. 
270, Leith Walk, Edinburgh, 6. Mail 
Order Specialists, C.O.D. or Cash with 
Order. Electrolytics, new, not W.D. surplus all Hunts, etc., 8 mfds., 32 : 16 mfds., 5/3 
16,8 mfds., 1113 ; 8 -8 mfds., 6/- : 4 mfds., 2/9 
25 mfds.. 25 v., 2/- ; 50 mfds., 5a v 2/9 
T.R.F. Chassis, 316. T.R.F. Coils, M. & L. 
7/9 pair: Condensers, 0.1. 0.01, 0.05, 500 v. 
8d. each. Variable 2 gang, 0.0005, 12'-, with 
Trimmers, 13'8. Loudspeakers 5in P M 
19/8 : 61in. energised 1.000 ohms, 29'8. 8ín. 
P.M., 25', Volume Controls, Long Spindle, 
WS, 5/6 : L.S. 3'6. Mains Transformers, 
350- 0-350, 6.3 e. and 5 v. or 4 v. Heaters, 30/ , 
Output Multi Ratio, 9; -. Valve Holders 
5 pin, 7 and octal, 7d. each. Amphenol 
type, 9d. each. Voltage Droppers, 0.2 amp. 
1,000 ohms, 3 9 ; 0.3 amp. 800 ohms, 419. 
Line cord, best quality, 0.8 amp. 3 core, 9d. 
per ft. Special Offer, 0 -1 miHiamp. metres. 
suitable for multi- meters, etc., price 12/6. 
Valves C.O.D. Large stocks of British and 
American types. Enquire for anything in 
Radio. S.A.E. for lists. 

Experimenters ! Build the 

MATCHBOX RADIO SET 
With the aid of our full instructions you 
can build a complete radio set in a match- 
box, using parts easily obtainable from 
your radio dealer. This is made possible 
by the use of the Crystal -Valve Radar 
Detector -a wartime discovery. Tunes the 
B.B.C. wavelengths, and works off a short 
indoor aerial in many districts. Powered 
entirely by the incoming signal, no batteries 
are required. Full step -by -step instructions, 
working drawings, and theoretical wiring 
diagram. 

Price 219 Post Free. 

JOHN O'BEIRNE (W) 
137, COTHAM BROW, BRISTOL, 6 

Pest Orders only. 

LRS " IN STOCK 

CASH or EASY TERMS 
GiOODMANS 12in. AVO Model 7 Meter. 

& Axiom Speakers. 
W h a r f e d a l e AVO Valve Tester. 

Speakers. 
COLLARD Gram 

Unit & pick -up. 
COLLARD t auto AVOMINOR DC 

record changer. Meter. 
All available for cash or easy terms, 
also many other items. Please let us 

have your enquiries. Particulars and leaflets 
on request, 

AVOMINOR A.C./ 
D.C. Meter. 

THE 

IRAN HMO SUPPLY CO. 
(Est. 1925. 

BALCOMBE, SUSSEX 

RADIOLECTRON 
22, Frances Street, Scunthorpe, Lines. 
New Goods Only. No. W.D. Surplus. 
CONDENSERS. B.I. Electrolytic all 500 
Wks. volts, 2 mfd., 3/3 : 4 mfd.. 3/8 : 8 mfd., 
3/8 : 16 mfd., 4/7 : 8 -8 mfd., 4 9 : 8 -16 mfd,: 
611 : 16 -16 mfd., 6111 : 25 mfd., 25 volt, 2/4 , 
25 -50 volt, 344 : 50-50 volt, 3/9 Dubllibr 
Drilitic, all 500 wkg. volts, 4 mfd.. 3/6 : 8 
mfd., 4/- : 8 -8. mfd., 8'8 : 8 -16 mfd., 8/6 : 
T.C.C. Micropack, 8 mfd., 450 wkg. volts, 42, 
RESISTORS. Erie and Morganite, 1 and 1 
watt, 5d. and 8d. 
MAINS DROPPERS, with ft. and 2 sliders, 
.2 amp 4/4 :.3 amp., 4/11. 
VOLUME. CONTROLS. Lg. Spdls., 3/3 ; with Sw.. 5 /- ,--wire wound, less Sw., 51 -. 
PIF('O RADIOMETERS, 25! , 
LOUDSPEAKERS, P.M., 5in .. 141 -; 6iin. 
15'6 ; lin., 17/- : 101n., 25/ -. 
BRAIDED - SCREENED WIRE, 1 core, 
10d. ; 2 core, 1/- 9d. 

Terms i Cash with order. Orders over 101- 
. post free, .under, add 4d : C.O.D.. extra,.214 
stamp will bring you copy of our latest list. 

APPARATUS designed and built to your 
specification. Estimates free- -Box No. 171. 

SALE, battery and mains SW components. 
S.A.E. for bargain list. -Box 172. 

WANTED, a Bulgin type 72 coil, in good 
working order, -Box 173. 

11.1132:1, 10- valve, 100 -124 mess.. complete. 
24, carriage paid.- Bryant, West Street, 
Cromer. 
SALE. -Avometers, Avominors, Speakers. 
Valves, etc.% Big reductions. List S.A,E.- 
Young, 134, Old Shoreham Road, Southwick, 
Sussex. 
SALE. -130 copies " P, W, r Oct., '39, to date. 
Offers. Comprehensive range of compo- 
nents. S.A.E. for Lists, -F. P:. Sadler. 
6, Steyning Cotts., East Rd., Reighte. 
'80 OHM Co -axial Cable. 30 -ft. lengths 
with Pye Connector, 10 /- Post Pd.- 
Electron Works, 6, East Ham, London, E.8. 
CHASSIS, Panels, Cabinets, 16g. & 14g.. 
Ali. Best quality, good delivery, keen prices. 
Good stocks below list new components. 
Lists ld. Quotations free.- Hudson, 3B. 
Winner Street. Paignton, Devon. 
i155 at 15 are all sold but please send for 
lists of Sets and Valves from 3/6 in stock 
to -day. New supplies arrive daily. S.A.E., 
please. Trade lists. -Duke & Co., 219, 
Ilford Lane, Ilford, Essex, 
TESTED GOODS -L.F. chokes (midget), 
2i- : standard, 49 : large, 318. Rotary 
switches. most types, l'8. New boxed 
valves, 6V6, 6SK7, 6SJ7, SP4, at 7/6. Others 
from 116. Midget components stocked. 
Catalogue 7d.- Carters, 67, Bell Lane. 
Marston Green, Birmingham. 
TELEVISION and Radio components, mall 
order service. List supplied on request to 
L. G. Lathbury, 3, Saracen's Head, Newark, 
Notts. 
TELEVISION EXPERIMENTERS,-01d- 
church Laboratories have everything you 
need. For those using the V.C.R.97 and 
similar tubes, we have introduced a special 
E.H.T. transformer, delivering 2,000 v. 
11 m'a. Price, £1. V.R.91 and V.R.65 valves, 
each 5r -. Guaranteed perfect. Speclfled 
components for ' Electronics " televisor. 
E.H.T. trans., 65' -. Heater and R-T. trans 
75' -. Focus coils, 33/ -. Adjustable scanning 
coils, 351 -. Complete set of specified dust 
cored coils, 15' -. Sound chassis, -18 9. 
Time base ehassis. 18.9. Vision chassis, 
22,8. Our T.S.74 conversion data still in 
great demand. Price £1 for 4 blueprints 
and instruction booklet. Our " Versatile 
Transformers," as previously advertised, 
still available, at 7'6 each. Send 21d. 
for our latest list. L. P. Dismore, 52c, 
Oldchurch Rd., Chingford, E.4. 

24 hr. TELEVISION (not Radar Copver- 
sion). Uses V.C.R. 97 Tube. Send S.A.E. 
T -H. PRODUCTS, 92, Leathwalte Rd., 
S.W.11. BAT. 4889. 

TELEVISION KITS and Complete Chassis. 
Amplifiers, 5 -500 watts. Feeder Units, The 
complete range of Denco Products, includ- 
ing the latest CT7 Turret (with R.F. stage). 
Also 5 and 10 waveband Gram Chassis 
covering 3 -60 mc's. and 150 -1,500 kc's. S.A.E. 
for leaflet of single items, or illustrated 
catalogue, price 9d., to Masons (PW), 
Wlvenhee, nr, Coleheeter. 
SELENIUM RECTIFIERS,-600 v. 40 m,a,. 
34 each, 30.- doz. 500 v. 80 ma.: 516 each, 
52-- doz. 250 v. 50 m.a., 3.6.each, 83- doz. 
90 m.a., 5i3 each, 49,6 doz. 100 m,a., 5 8 
each. 6/12 v. I amp 116 each, 14'- doz. 
E(.ECTROLYTICS, 32 mid., 350 v. Cans. 
3/3 each, 331- doz. 8 -16 mfd. 450 v. Cans, 
5/- each, 47'- doz. 8 -8 mfd. 500 v. Cans. 
4/3 each, 43/- doz. 8 mfd. 500 v. Tubulars, 
2/9 each, 27'- doz. 12 mfd. 50 v. Tubulars. 
121- doz 25/25 v. Micropack, 1/4 each, 11/9 
doz. Tubular Condensers, .01 mfd, 350 v., 
3!- doz.. 32/- gross. 1 mid. 500 v., 4/6 doz. 
Vibrators, 6 and 12 v. 4 -pin, 4/6 each, 
421- doz. Smoothing Chokes, 60'70 m,a., 
850 ohms., 4'3 each, 43.'- doz. Midget 
Pentode Output Transformers, 40 : 1, 
35 m.a., 3.'- .each, 30'- doz. Mains Trans- 
formers (Fully Shrouded),screenedprimary, 
200 -250 v., Secs. 350 -0 -350 v. 100 ma. 6.3 v. 
3 a, 5 v. 2 a., 22'9 each. Half shi ouded, 
275 -0-275 v. 6.3 v. 3 a., 5 v., 2 a., 18 /11 each. 
Mains Droppers, .2 a. 950 ohms, 3'6 each, 
33/8 doz. Metway fully shrouded .3 a. 
750 ohms, 3/11 each. P.M. Speakers, 2 -3 
ohms. L.T. 5in., 10'11 : lin,, 15'- 10ín., 
18/9. All beet makes. C.W.O. or C.O.D. 
-Postage extra under £2. ' Sehd 21d." staiilp 
for bargain list. Trade Supplied. -Radio 
Supply Co., 15, Queen Square, Leeds. 2, 
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97 6. CHARGING SWITCHBOARDS. i 

12v. 32v., 500 and I.260 watts. volts, amps., 
cut -outs. fuses, resistances, etc., 4 take -oft , 
superb unit, in case ; or scud £5 carriage 
paid. 
75' -. DYNAMOS, 24 volts, 1.000 watts, gin. 
by 7in.. its. spindle ; 80 - carriage paid. 
75 -, 230v.!1.50, 1!5 h.p. ELECTRIC MOTORS, 
incorporating 1,260 cycle converter ; 80 - 
carriage paid. 
58 -, MAINS TRANSFORMER SWITCH- 
BOARDS, 230v. A.C. to 12v.. 5 separate 
take -offs, complete distribution panel. all 
switches. fuses, amps., etc., brand new ; 

60 - carriage paid. 
55 -. ELECTRIC MOTORS, 12e. and 24V.. 
} h.p.. 4in. by 81n.. with tin. spindle for 
drive. beautiful job ; 60- carriage paid. 
45 -. DYNAMOTOR UNITS. contamine 12v.. 
24e.. 130e. and 300v. D.C. dynamo, or suitable 
as 6v., 12V., or 24v. motor, approx. } 11,P., 
llin. by din., with spindle to take small 
grindstone, mop. etc., also contain adiust- 
able 24e. cut -out, 12V. automatic voltage 
control, smoothing condenser, resistances, 
and many other extremely useful fittings ; 

50 - carriage paid. ' 

£39, ROTARY MOTOR CONVERTERS. 
220e. D.C. to 230v. 1'50 A.C., 3 kva. 
£19.10' -. MAINS TRANSFORMERS, 5 kva., 
115- 230v..150. new. 
From £4 ALTERNATORS, 230v.'1(SO, 1; to 
10 kva. ' also separate D.C. GENERATORS. 
Goo watt, 12'33v. to 7.5 kw.. 110V. alld 220v., 
new and unused. 
Benmotors. Summerley Street, Earlsfield, 
S.W.18. WIll. 3833 (100 yds. S. Oily. Electric 
line : 10 minutes Waterloo,. 

FRED'S RADIO CABIN 
Complete Television chassis for Electronic 

Engineering, 47/6 lot. 
OSll01( A\4. 3 WB coil pack. 33' -. Super - 

het model, 2 WB TRF coil pack. 30. Set 
of four TRF coila, 12!-, set all with circuit. 
I.F. 465 kc;s coils. 12/6 pair. 

Ceramic trimmers. SOpf., single Gd., 
double 911 three 1' -. 

Ceramic doubts padders. 150 x 330pí., 
FO x 400pf., 80 x 250pf 150 x 350pí., 750 x 750pf. 
all at 1 each. 

Midget wafer W.C. switches. 4P 3W, 1P, 
2W. 1 - each. 

Osmor radio chassis with valve holdere and 
aerial. P.11,, L.S. sockets ready mounted, 
12 6 each. 

A.C. mains transformer to suit above 
chassis. 350 x 2, 5v. and 6.3 v., 29,6. Smooth- 
ing choke for above. 7/6. 

Test Gear Droppers. .2 amo, 1,000 ohms 
and .3 amp, 600 ohms, 4,6"a c!i. ,15 amps, 
1,500 ohms, 4.9 each. Low heat type. 

PHI L('O mains transformers. 230v. input, 
ano x 2. 6.3 v. and 5 v. Chassis mountins 
£1 each. Jones plugs8 -way for 1.155, 4'8 each. 
Ex- R.A.F. morse keys. 21 each. 

PAXOLIN panels, approx. lins. x 12ins. 
and dins. x 16ins., all at 1 cards. Pax coil 
formers, lins. x Mn., 2d. each. 4lins. x lin., 
40. each, 25pf S.W. tuning concis.. 1!6. 

POTMETERS 25K 46, 400 ohms 
2'6. Celestion speaker trans.. 400 ohms, 

8 ts cit 2 
ohms and for phone._ at 

ohms. 4/6 each. 
SIA LO('K panel fuses, 5 amps only. 

11. 10 amp power switches 3 -pole on/off. 
2 8 each. 

3IIirEn. SWITCHES . Yaxley, IP, 
11W. 4 wafer, 6!6. 1P, 11W, 2 wafer. 31. 
2P. 5W'. 1 wafer, 216. 2P, 5W, 3 wafer, 4:6. 
Steel chassis. well made 5in. x loin. x Ihn, 
Cut out for transformer and five valves, 
4:6 each. Brand new 1.155 keying relays, 
46 each. 

DIETER resistance bobbins and shams, 
9114. 75K, and 30K. ohms only il- path. 
Strip resistance, 2,080 ohms. tapped at 330 
and 920, 1/- each. 
FR EDS RADIO CABIN. now at 77. 

. NEWINGTON BUTTS, Elephant and Castle, 
London, S.E,11. Telephone : Rodney 2130. 
Also pay a visit to our walk round s.irplus 
and junk shop, unlimited bargains for all. 
30. Newington Butts, S.E.il. 

REPAIRS to loud -speakers. Cones, coils 
fitted. Fields altered, rewound. Output, 
transformers, clock coils. No mains trans. 
accepted. Prices quoted. Satisfaction 
guaranteed. -L. S. Repair Service. 4/I, 

Trinity Rd., Upper Tooting. S.W,17. Closed 
Saturdays. 'Phone : Balham 2459. 

Itl /WIND SERVICE.Armatures, Gram. 
motors, Vacuum Cleaners, Drill and all 
small motor Transformers -Fields, 'fck- 
tips. Speakers -New Cones and Speech Coils 
fitted -New Vac. Cleaners supplied. All 
work guaranteed and promptly executed. 
Special terms to the Trade. Send S.A.E. 
for Price List and Radio Spares. -A. D. S. 
Co., 261 -3 -5, Lichfield Road, Arten, 
Birmingham. 6. 

11.F. UNITS. -Typo 24, 8'6 : 25, 1016 : 27. 
21 -, Plus 1 3 post. Panel assembly contain- 
ing 23 various res., 13 0,1 350v, tubulars, 
5 mica and (3 Westectors WX6 and WX12, 
6 ea. C.P. ; 6 -valve R.F. and I.F. strip 
containing 3 I.F.s about 12 mns and R.F. 
and Om coils which will tune to 41.5 me /s 
(T.V. sound), less valves, 86 ea. Ceramic 
stamp trimmers, 3d. ea. ; bank of 24 on 
panel. 3)6. Selector switches, Yaxley type, 
9w. single bank, 116 ; 5w., Sb. for W- change. 
4'.- Bomb- release switches, 16 switches on 
panel, with wind -up motor and elec. release. 
86 ea.: similar unit with 16 toggles on 
panel. no motor, 6i6. Suppressor units. 
A.C. mains, 2 6. 3'6. 5'6. Jones' plugs for 
24, 25, 26 and 27 R.F. units, 1!- ea. : 1155 
and others, 11 ea. W.W. bobbins. 5 dill'., 
1 -400 ohms, 26. Amplifying units with 2 x 
807, 504, 5Z4, 2XVR5S, 35 -. carr. 3'6. A.C. 
power units, type 392, 600v., 120 m.a., 12v. 
la.. with 2 rec. calves, 230v. 60 c s,. £217'6. 
Carr. 5 -. .0003 VCs, 2g., 3'6 : 00015, 3g.. 
316. S.W, and U.H.F. chokes. O din., 3' -. 
Co -ax. cable with sockets. 30it.. new, 7 6: 
double connectors. 18: single. 1-. 
Valves (NEW) : OAKS, 933. 12 6 : 90(1, 
955, 101- ; EFl0. 6.- : EA., . 4 - : 65117, 
GAC7, 6- ; 807, 6L6. 10'- : OVO. 6557. 651,7, 
VP41, 9 - : (ìHß, 2C26, 4'6 & VOSS (4 or Iv.). 
8(6 : EBC33, 5541 and 61, 5' -. Slightly 
used, guaranteed : SP41 and 61. 3'6 
PEN46. 10.'- : EA50, 2 6 : 6SH7. 4'- : UUG. 
7, -: VR66. 4 ,'- : 9132. 1502. 802. 4111, 5'- : 

VT61a (657), 5)-. For other components, 
receivers. etc.. send S.A.E. fry our List.- 
H. English. Rayleigh Road, Button. Brent- 
wood. E: sex. 
FR ITII RADIO('R Arr. LTD.-The 
following are selected items from our 

Bob -a -Tithe " offers. 1'- each, or any 30 
Items for £1 plus 1 6 post ; min. order 5i- 
plus Gd. post. 
Ref. : 602, 20 n 25 watt resistor ; 603, 
S layer U.H.F. choke : 601. 50 mA. H.F. 
choke ; 611, All -ins 3 -way terminal block. 
with cover ; 612. do. 5 -way : 614, Jones 
socket 4 -way ; .616. do. 6 -way : 617, do. 

10 -way , 618, do. 12 -way 613. Non -rev. 
7 -way cable connector ; 615. Jones plug 
4 -way : 619, do. 12 way ; 620, Midget morse 
key ; 621, Flexible shaft coupler : 673, 
V- holder Eng. 5 -pin 7.000 v. ; 602, Hrphone 
and mike leads with 4 -way lack plug : 

640. 12 yds. sleeving, white ' 611 : do. 
black : 646, do. yellow : 67.1, Glass Ae. 
insulator ; 673, 12 v. DPST relay ; 676, 
Telephomr switch 2 x SPST 677, PO type 
jack socket ; 695. Dozen pkt. mixed 
grommetts ; 696, Duhilier 691 .01 mica 
cond. ; 701, Arrow DPST toggle switch 
704, Doz. pkt. 3 -way tag strips ; 706, Doz. 
pkt. twin socket strips 710. 61n. Oak 
rotary switehbar and locator ; 711, Oak 
4 p. 4 w. rotary switch : 712, do. 9 -pole 
3 way : 713. do. 6 -pole 3 -way ; 714. Colvern 
25K w w linear pot ; 716, 4 ft. 5 sect. Ae. rod 
717. 4ft. 4 sect. do, extends 716 to nit. ; 718. 
Westinghouse 1112 metal rectifier, 70 v. 
10 mA.: 774, 2'in. dial knob, engraved 
0 -10, }in. 
U.S.A. make re- entrant public address 
speakers, with built -in transformer 0 -250- 
500- 1,000 -2.500 S?, complete with 8ft. super 
tripod and universal fitting, bracket,brand 
new, nearest equiv. on home market over 
220. 0010 PRICE £8 Ss. carriage pd. 
Many more items In latest lists. free on 
request. Satisfaction guaranteed or cash 
refunded without question. -Frith Radio - 
craft, Ltd.. Leicester. Phone : 58927. 

SPECIAL OFFER. - Valves, new and 
boxed. OK7. 6A8, GBB. 6E6. 60G, 6J7, 6J8, 
OKB. 6Q7, 77, 78, 80, 524. 5Y3 at only 69 
each. 6A7. 2555, 25Y5G. 43, at 6.11. Equiva- 
lents to PEN36C, KT41. MPior K)T4 (all 
7 -pin Eng.) at 7/3. Equivs. to 210SPT, 
210VPT, SPI. VP4, PM12A. SP4B. VP4B, 
AC2IIL. AIL4. TDD4, 1112. MU12. SP13C(M), 
VP13C(M), TDD13C(M). MS4B. at 611. 
Post and packing 9E1. extra. New, in sealed 
cartons. 4700B -10 calve 1!. metre receiver. 
wvalves, slight conversion only to tel 
police or 145 ms's. bands (or for new FM 
hand). only 99.6 to clear stocks. Carriage 
5' -. C.W.O. to Tiny for Radio, 36A, Dalston 
Lane, London, E.8. 

W.B. 11.I'. Mixer, 1 coil u s. 
Admiralty Handbooks. Otters. -32. St. 
Wilfrid's Road. Burgess Hill, 
s)IÄSI11NG PRICES-Moving Coil Meters. 
3'9 : Chokes, U- : Neons, l,- ; Generators, 
4'6 : Valves, 1 /8. Hundreds of New Bar- 
gains. Stamp for List. Jack Porter, Ltd. 
Radio). 2231. College Street. Worcester. 
MINE DETECTOR Units. containing 
3 ITI valves. 20))- ' BC306 Antenna Tuning 
Units, new, in cartons. 61 -, less carton. 4' -, 
5FP7 C.R.T. Units. 20 -- 225A Power Units. 
51;10, etc.. 4 valves, 20, -.- Higginbotham. 

t 12, Gower Road, Brunnington, Stockport. 

ASTOUNDING BARGAINS in ex- Govern- 
ment Radio and Electrical Equipment ! We 
still have a few clearance lines at the lowest 
prices ever. Just received, a very large 
consignment of metal- cased, paper and 
oil -filled Condensers, high or low voltage. 
All detailed in our List CON1. Send S.A.E. 
to -day I Remember : We pay ALL carriage 
on orders to ANY part of Great Britain. 
Here are a few items picked at random from 
our varied selection : Transmitter Racks.. 
4ft. x 201in. x 14ía, detachable side panels. 
weight approximately Icwt., 3218: Air 
Thermometers, reading -3Odeg. to + 
50deg, Cent., 12/8: Oil Thernutmtters, 
reading Odeg. to 100deg. Cent., 10/6 230%- 

U1.('. 
Motors:, h.p., 79'6: 611 Series Radar 

nits, include bin, tube VCR97, 8- valve, 
etc.. NEW, 70!- t Single Flex, in 12yd. coils. 
1!3 per coil : C'o -ax. Cable, 6/- doz. yds,. £2 
100 yds. coil. ' Single Bendphones. 1 -6 
each : ex-R.A.F. Carbon Microphones. 
26 each : Control Panel ilk. IV. contain- 
ing useful accessories, including one 0 -500 
microammeter, one centre- reading micro - 
ammeter. Volume Controls, Yaxley 
Switches, Transformers, etc., 21i- each. 
Selection of 4 Meters, 12!6: Selection of 
6 Aircraft Instruments, 21, -. Send S.A.E. 
for all our Latest Lists. -Walton's Wireless 
Stores. 203, Staveley Road, Wolverhampton. 
Or callers only : 48. Stafford Street. 
Wolverhampton. 
A \L&ZING BARGAIN. -9 6. Complete 
kit parts for 3 W.B. Superhet Coil Pack. 
including Yaxley, coils, chassis. trimmers, 
etc., I.F,T.s 465, 7/6 Pr.: Eyelets. Tags.. 
etc., l'- gross : 50 pf. Trimmers. 431. ; 400 
pf. - 100 pf., 231. ; .01 Mica, 201. Octal 
Amphenol V holders, 41d. Send for Cheapest 
List in England. -Sussex Electronics. Ltd. 
(P), Bevendean, Brighton. Tel. 4446. 

{VIBE, %'Ot'ND PO'rENTIOMEI'IiRS, 
2/ -, H.T. Filter Units contains 2 smoothing 
chokes. 8 mid. cond., 4 6 ; H.F. Coils, 60. 
each : 10,000 -ohm vol. controls. 1 6 : high 
note buzzers "(midget). 1'6 : dwarf volt- 
meter m.c., 71 : S.W. coil formers, 3d. 
ceramic wafer switches, 4 -way, 3 -pole, 3 - 
mains trans., 6.000 -v. sec, brand new. suit- 
able for rewinding, 4'8: Tubular Cond.. 
450v. .025, 3d., 2;6 doz. ; Glass Cartridge 
Fuses, 3 amp 10. ea.. 90. doz. ; 12 24v. 
A.C./D.C. Min. outlet blower fan motors, 
25.' -.- Crescent Construction Co., Ltd.. 
10. Church Street, Liverpool, 20. 

ALUMINIUM chassis and panels, any size 
quickly made. Holes punched for Valve - 
holders, etc. Estimates free. T.R.F. coil 
pack 12!6, includes iron cored coils. wlc 
switch and sub chassis. Super -het coil 
packs, I.E. Transformers. Gang condensers, 
etc. Data sheets and lists free. -E. A. D.. 
13, Bence Lane, Darton, Barnsley. 
ALUMINIUM or Dural sheeting, 1- 
sq. ft., c.w.o. Discount for quantities. 
Carriage forward. -Bullanco, 66, Queens 
Road, S.E.15. (New Cross 1092.) 

SI:ND us your requirements and let us 
quote you. All radio spares, new and sur - 
plus,- Afiares, Brendon. New Bridge Rd.. 
Billingshurst. Sussex. 

('OIL TURRETS," 4 wave -bands 12 -100 
metres, .with bevel gear drive, 2/6 each. 
coil Parks, 3 wave- bands, Long, Medium 
and Short. Iron -cored coils, fully aligned, 
23'6 each. Line Cord, .3 amp. 3 -way, 11- 
yard.- G3CWR, " Berystede," St. Helens 
Road. Leamington Spa, 

C.D.P. Disc Recorders, latest improved 
models. £32. carriage extra. Amplifiers. - 
Sigmaphon. 50, Milli-ale. Bromley. Kent. 

PREPAYMENT Meters (Slotmeters). 
6d. or Id. slot. 200 50 v. A.C,. latest Aron 
type E.P., reconditioned, guaranteed 12 
months, 5a. £4 10s., 10a. E.S. 20e. £5 15s. 
Prompt delivery. C.W.O. State size of slot 
and rate per kWh. -Brent Electrical Co., 
Ltd., 6, Holmdel,: Gdns., London. N.W.4. 

TUITION 
A.M.I.E.E., City and 

Guilds. etc., on " NO PASS -NO FEE " 
terms. Over 95 per cent. successes. For 
details of Exams. and courses in all branches 
of Engineering; Building. etc., write for 
108 -page Handbook -FREE : B.I,E.T. (Dept. 
24213), 17, Stratford Place, London, W.1. 

RADI(i('ER'l'S. "- Postal instruction in 
Wireless Telegraphy for Merchant Navy. 
Short course of coaching by experts.- 
" Radiocerts.," ' Radio House." 21, Manna 
Gardens. Holloway, N.7. 
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') t Practical Wireless 
BLUEPRINT SERVICE 

PRACTICAL WIRELESS No. of 
Blueprint. 

CRYSTAL SETS 
Blueprints, i,: each. 
1937 Crystal Receiver 
The " Junior " Crystal Set 

- PW71 - PW94 

STRAIGHT SETS. Battery Operated 

One -Valve : Blueprints, 2s. each. 
All -Wave Unlpen (Pentode) ., 
Beginners' One- valver 
The " Pyramid " One -valver (HF 

Pen) 
Two-valve : Blueprint& 2e. 
The Signet Two (D A I I ") 
Three-valve : Blueprints, 2e. emit. 
Seleetnne Battery Three (D, 2 LP 

('Frana)) .. 
So,nmlt Three (HF Pen, D, Pen) 
Hall-Mark Cadet (D, LF,Pen (RC)) 
P. J. Camtn e Silver Souvenir (HP 

Pen, D (Peo), Pen) (All -Wave 
Three) - 

Cameo Midget Throe (D, 2 LP 
(Trans)) ., - 

1936 Sonotone Three -Four (HF 
Pen, HF Pen, Weetvctor, Pen) - 

Battery All -Wave Three (D, 2 LP 

The Monitor (HP Pen, D. Pen) .. 

The "Colt" All -Wave Three (D, 
2 LF (RC & Trans)) 

The " Rapide" Straight 3 (D, 
2 LP (RC ß Trans)) 

F. J. Camm'e Oracle All -Wave 
Three (HP, Det, Pen. . 

1938 '!'ribaud " All -Wave Three 
(HP Pen, U. Pen) 

P. J. Cammb "Sprite" Three 
(HF, l'en, D, Teti 

The" Hurricane " All -Wave Three 
(SOD, Pen, Pen) 

F. J. Ca min's "Push- Button" 
Three (HF Peo, D (Pen)- Tet 

Four -valve : Blueprints, 2r es" 
Beta Universal Four (80, D, LF 

Cl. 11) 

Nucleon Class B Four (Sil, D 
(SG), LF, CI. B) 

Fury Four Super (SG, SG, D, Pen) 
Battery Hall -Mark 4 (HF, Pen, 

D ; Push -Poll) 
" Arine " All -Wave 4 (HF Pen, D 

(Pen), LP, Cl. B) 
The " Admiral " Four (HF Pen. 

HP Pen, D, Pen (RC)).. .. 

Mains Operated 
?wo-valve Blueprints, 2s, each. 
Belectooe A.C. l(adiogr uu Two 

(D, Pow) - 
Three -valve : Blueprints. 2e. each. 
Double- Diode -Triode Three (HP 

Peo, 1)DT, Pen) .. .. 
D.C. Ace (SG, D, Pen) . 

A.C. Three (SG, D, Pen) .. 
A.C. Leader HIP Pen, D, Pow) .. - P 
11.C. Premier (HF Peu, D, Pen) c. - P 
Uhlgpe (HF Pen, D (Pen), Pen) .. - P 
F. J. Came. A.O. Ab -Wave Silver 

Souvenir Three (HF Pen, D, Fen) 
"All- Wave" A.C. Three (D, 2 

LP (RC)) 
A.C. 1936 Sonotone (111 Pen, HF 

Pen, Weetector, Pend .. - 
Maine Recant AllWate 3 (HF 

Pen, D, Pen) - 
Fonr -valve : Bluepriut(t, 2s. cook. 
A.C. Fury Four (SO, Sß, D, l'en) - 
A.C. Puy Four Super .(SO, 80, 

D, Pen) - - P 
A.C. Hall -Mark (HP Von, D, 

Push-Pull) . t 
Universal Hall -Mark (HF Pen, D, 

Pueh -Pun) .. .. 
'u 

SUPERHEt ., .- 
Battery Sets : Blueprints, 2a. ea 
£2 Superhet (Three- valve) - 
F. J. Camm's 2 -valve Superhet.. - 
Matne Set : Blueprint& Ss. each. 
A.C. £5 Saperhet (Three- valve) .. - 
D.C. £5 Superhet (Three -valve) 

PW31A 
P,W'85 

PW93 

PW76 

PWI O 

Y\\ 37 
P.W48 

PW49 

PW61 

PW53 

PW55 
PW'Gl 

PW72 

PW82 

PW78 

PW84 

PW87 

PW89 

PW92 

PW17 

PW34B 
PW34C 

PW46 

PW93 

MOO. 

P1í19 

PW23 
PW25 
PW29 
W:15C 
\V356 
W36A 

PW50 

PW54 

PW56 

PW70 

PW20 

W34D 

F. J. Camm'e A.C. Superhet 4 - PW69 
P. J. Camm'a Universal £4 Saper- 

het PWro 
" Quail lone " Uni versal Fou ., - l'W73 

SHORT -WAVE SETS. 
One -valve : Blueprint, Se. 
Simple H.W. Ono -valver . 

Two-valve : Blueprints, 2s. each. 
Midget Short -wave Two (I), l'en) 
The "Fleet" Short -nave Two 

(D (III' l'en), Peu) 
Three -valve : Blueprints, 2s. each. 
E.perimentea's Short- wave'l'hree 

(HG, D, l'ose) 
The Prefect 3 (D, 2 LF (RC and 

Trans)) - 

The Band- spread S.W. Three 
(HP Pen, 1) (Pun), Pen) .. 

PORTABLES 
Three -valve : Blueprints, 2s. each. 
F. J. ('amnia ELF Three -calve 

Potable (HF l'en, I), )'en) 
Parvo Flyweight Midget Portable 

(SO, I), l'en) 
Fear -valve : Blueprint, 2e. 

Imp " Portable 4 (D, LF, LF, 

Battery Operated 

- PW88e 

- PW38A 

- PW91 

MISCELLANEOUS 
Blueprint, Es. 
S.W. Converter- Adapter (1 valve) 

PW30A 

PW63 

PW58e 

PW65 

PW77 

PW86 

PW48A 

AMATEUR WIRELESS AND WIRELESS 
MAGAZINE 

CRYSTAL SETS 
Blueprints. 1e. each. 
Four- station Crystal Set .. - AW427 
Lucerne Tuning Coil for AW427 le. 
19:14 Crystal Het 
150 -ruile Crystal Set .. .. - AW450 

STRAIGHT SETS. Battery Operated. 
One -valve : Blueprint, 2e. 
17.ß.C, Special One-valver 
Two-valve : Blueprints, 2s. each. 
Full -volume 'l'ao (Su et, Pen).. 
A modern Two- valver 
Three -valve o Blueprints. 2s. each. 
65 5s. S.C. 3 (814, D, Trans) ., 
Lucerne Ranger (SO, D, Trans) .. 
£5 5e. Three De Luxe Version 

(SO, D, Trans) 
Transportable Three (SO, D, Pen) 

Economy Pentode Three (SG, D, 
Pea) 

" W.M." 1934 Standard Three 
(SG, D, Pen) 

£3 3e. Three (SG, D, Trans) 
1935 £6 6e. Battery Three (SO, 

PTnty Three (Peo, lt, Pen) .. 
Certainty Three (SD, D, l'en) 
All -nave WWulug 'Three (SG, D, 

Pen ) 
Four -valve : Blueprints, 3e. eaah. 
65e. Pour (S0, D, 1ano) 
Self-contained Four (8O,, D, LP, 

CI. BI 
Lucerne Straight Four (SG, D, 

1.F, Trans) 
£5 5e. Slattery Pour (IIF, D, 2LF) 
The H.R. Four (80, 80, D, Pen) 
The /Auto Straight Four (HF Peo, 

HP Pen, DDT, l'en) 
Five -valve : Blueprints, 3s. each. 
Super -quality Fine (2 HP, 1), RC, 

Trans) .. 
Claw B Q,tadradyne (2 SO, D LF, 

Clam B) .. 
New Class H Five (2 SG, D, LF,. 

PWr4be 
Mainti Operated 

Two -ulve : Blueprints. b. each. 
Consoele, trie'I',ru (D, Pen), A.C. 
Economy :\A'. Tao (D, Trans), A.O. 

$cThree-valve : Blaepriate, 2s. each.. 
ntovaul A.0 Three (Hp', Pen, 
D Pen) 

PW40 
£15 15e. 1936 A.C. Radiogram 

PW52 
(HP, D, Pen) 

Four- valve: BlneprK4aatr, 8s, each 
All-Metal Four (960, D, Pen).. 

PW43 Harris Jubilee Radiogram (HP, 
PW42 Peo, D, LI', l').. .. 

PW47 

AW387 

A W 392 
WM409e 

AW412 
AW422 

A W435 
1411271 

WM337 

WM351 
W'M354 

Wñt371 
WM389 
WM393 

WM400 

AW370 

WM331 

WM350 
W'S13141 
WM384 

WM404 

WM320 

WM344 

WM340 

SPECIAL NOTICE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk beside the 
blueprint number denotes thab con- 
structional details are available, free 
with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the per- 
iodical in which the description appears: 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. tolWireless Magazine. 

Send (preferably) a postal order to 
cover the coat of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS Blueprint 
Dept., George Newnes, Ltd.. Tower 
House, Southampton Street, Strand, 
W.C.2. 

SUPERHETS 
Battery Sets : Blueprints, 3e. each. 
'Varsity Pour .. - WM395 
The Request All -Waver .. ,. - W'M4117 

Maiaa Sete : Blueprints, b. each. 
Heutode Saper'Three A.C. ., 

PORTABLES 
Foor -valve : B)cepriate, 3s. each. 
Holiday Portable (80, D, LF, 

Family Portable (HP, D, RC, 
Trans) 

Tyere Portable (SO, D, 2 Trans) 

- WM359 

- AW393 

- AW447 - WM&17 

SHORT -WAVE SETS. Battery Operated 
One -valve : Blueprints. 2e. each. 
S.W. Une -valver for America ,. - AW429e 
Roma Short -waver .. .. - AW452 
Two-valve : Bloepriois, 2e. each 
Ultra -short Battery Two (SG, Cet 

W-M40 
HDome-wade Coil Two (D, Pen).. - AW'440 

2 

Three -valve : Blueprinli, 2s. each. 
Experimenter'. 5 -metre Set (D, 

1'rane, Super- regen) .. - AW438 
The Carrier Short-waver (SG, 

Wñf390 

Four -valve : Blueprints, 8e. each. 
A.W Short -wave World- beater 

(HF Pen, 1), RC, Trans) .. AW436 
Standard Four -valser Short -waver _ 

(80. D, LF, P) .. ., .., - WM383 
Saperhet : Blueprint, 3a. 
6iu,pllr)ed Short -wave Sepee ,. 

Maine Operated - 
Two -valve : Bluep2io(e, 2e: each. 
1'wo -valve Mains Short -e aver (D; 

Pen), A.C. .. .. .. - AW463 

- WM397 

Fonr-valva : Blueprints, 3e. 
Standard Four-valve A.C. Short- 

s, aver (SG, D, RC, Traps) ., - WM391w 

MISCELLANEOUS 
S.W. 1 -valve Converter ( Price le.) 
Eethuslat.'e Power Amplifier (10 

'watts) (31 -) 
Ltltener'e 6 -watt 1.C. Amplifier 

sal -) 
Ratio Unit (2v.) for W11392 (20 
Maorie Eleetgogram battery am- 

patter (21 -) 
De Luxe Concert A.C. Electro- 

gram (2 /-) 
New style Short -wave 'Adapter 

B.L.D.L.C. Shórt -wave Converter 

Wileon Tone Master 12 / -) 
The W.M. A.C. Short -wave Con- 

verter t2( -) .. .. .. 

- AW329 

- WM387v 

- WM392e - WM3U8 

- WM399w 

- WM403u 

- WM388 

- W'M405 - WM406 

- WM408 

- AW403 - WM2t6 
p MINTS COUPON 

W14374 This coupon is available until Jan. 

WM401 3rd, 1949, and r.)ust accompany all 

ve 
I Practical Hints- 

v 

WM3- I PRACTICAL -WIRELESS. JA13. 1949 - WM360 ! __ _ . .we 

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, LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : 
GORDON di GOTCH (A'sfa), LTD, South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rates including postage : 

Inland 108. 6d, per annum. ; Abroad 10s. per annum. Registered at the General Post Office for the Canadian Magazine Post. 
CONDITIONS OF SALE AND SUPPLY : This periodical is sold subject to the following conditions. namely, that It shall not, without 
the written consent of the publishers first given, be lent, re -sold. hired out or otherwise disposed of by way of Trade except at the full 
retail price of 9d. ' and that it shall not be lent, re -sold. hired out or otherwise disposed of in a mutilated condition or in any 
unauthorised cover by way of Trade ; or affixed to or as part of any publication or advertising, literary or pictorial matter, whatsoever. 
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POCKET SIZE PRECISION METER 
The Taylor Industrial AC /DC Tester 

17 ranges specially designed for TELEPHONE AND 
ELECTRICAL ENGINEER'S Requireinents. 
Features 
A.C. /D.C. VOLTS 
D.C. CURRENT 
RESISTANCE 

MODEL 125A 

0 -7.5v. to 0 -750v. 
0 -3mA to 0 -15A 
0.2- 100,000 ohms 

(with internal battery) 
ROBUST METER Fitted with instantaneous 

OVERLOAD PROTECTION 
SHOCK -PROOF MOULDED CASE 

PRICE 8-8 -0 
H.P. TERMS £0.16.3 deposit and 
11 monthly payments of LO . 16. 1 

TAYLOR PRODUCTS INCLUDE MULTIRANGE A.C. D.C. TEST METERS SIGNAL 

GENERATOR*. VALVE TESTERS A.C. SIRIOGES CIRCUIT ANALYSERS 

CATHODE RAY OSCILLOGRAPHS HIGH AND LOW RANGE OHMMETERS 

G- .,'aUT MLnERS INSULATION TESTERS MOVING COIL INSTRUMENTS 

TAYLOR ELECTRICAL INSTRUMENTS LTD 
419. 2a MONTROSE AVENUE, SLOUGH. BUCKS. ENGLAND 

Telephone SLOUGH 21381 (4 fine,) 

Gram, 6 Cables TAYLINS " SLOUGH 

LTD 

IOW 

CHARLES BRITAIN (RADIO) LTD. 
II UPPER SAINT MARTINS LANE, LONDON, W.C.2 

(One minute from Leicester Square Tube Station. Up Cronbourne Street.) 
BEST BUY AT BRITAINS 

TEST SET 74 (as illus.). This unit is the ideal basis for making an oscilloscope, as it contains 
almost the whole of the parts necessary for the job, including the complete mains power - 
pack (A.C. 230 v.). A Sin. C.R.T. and II valves are included and the essential parts of 
each unit are guaranteed to be working upon despatch. As illustrated, but in steel case, size 
18in. x 12ín. x 9in. Used models,' price £51101 -. Brand -new models,. price £71101 -, corr. 151 - 
extra. Easy to follow instructions for conversion to oscilloscope, price £I, post free. 

R1124 (as illus.). Suitable for conversion to television sound channel. Freq. range, 30.5 to 40.5 
ercls, switched by Yaxley switch, 5 bank 6 -way, complete with I 1001, I l5p2, 3 9D2. 18D2 
valves with screening cans, 30 condensers, 30 resistors, 24 ceramic trimmers and 3 pot. -meters. 
As illustrated, but enclosed in a strong metal case, size 16in. x IOin. x 16in. PRICE, 171:, 216 corr. ' 

AMERICAN RECEIVER UNIT BC966. 
Range I50 to 180 mcls. This outfit is complete 
in black metal case, size 12ín. x 12ín. x 8in., 
and contains 10 octal base valves including 
6 6SH7, 2 6H6, 2 7193. Super quality rotary 
generator (easily converted ro a motor working 
from A.C. or D.C. mains). Contàins,- in addi- 
tion, relays, I.F. transformers, condensers, 
etc. PRICE, 1116, plus 5I carr, 

NDICATING U NIT 230. Contains complete 
A.C. mains 230 v. SO cps. power pack with 
mains transformer giving 350 -0 -350 100 mia, 
2 -6 3 v. windings, 15 v. 2 amp. winding, and the 
following valves, 1 5Z4. I 1(63, I EA50, 4 EFSO. 
Brand new in metal case, made by G.E.C. 
PRICE, £2151 -, 51- care. 

METERS. 0 to I milliamp F.S.D., 21_.in. dial. 
Internal resistance of moving coil movement, 
75 ohms. Scale is marked 0 to IDO. These 
are brand new in maker's boxes. Price, 151 -, 
post free 

MOVING COIL MIKE AND HEADSETS , 

Brand new and boxed with 3 moving .tort 
'(Alni) inserts. Pressel switch on mike, 
716 each. 

ACCUMULATORS. Bakelite case, unspill- 
able 2 v. 20 amp hour, brand new, 616 each 

AMPLIFIER 1134. Inter -com. for battery 
operation, complete with 2 valves QPP2I, 
210 L.F. QPP input and output transformer, 
packed in wooden transit cage. Price 1216, 
post free. Class B battery - arttrytiirer, 
type 127, complete with valve type 2208. 
Price, 816, post free. 

BC454. Western Electric Radio receiver. 
Freq. range. 3.6 mcls, complete with 3 12SK7, 
I 12SR7, I 12A6. Plug in I.F's. Used, but 
in good condition, complete in metal case! 
Price, 2916, plus 216 carr. 
Hundreds of other bargains in stock, including 
a good selection of indicator units. All C.R.T's. 
will be demonstrated to callers. 

`TEST SET 74 

Shop hours 9 a.m. to *6 p.m. Open all day Saturday TEMple Bor 0545 
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