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A 
First 
Course 
in 
Wireless 
By " Decibel." A handy 
guide to wireless for begin- 
ners. Clearly and simply 
written,.itemploysa minimum 
of mathematics, and forms 
an excellent introduction to 
the more technical works 
on the eub;ect. Second 
Edition. 5s. net. 

Radio Questions 
and Answers II 

Vol. I: BASIC RADIO. 
By E. M. Squire. 
Covers the preliminary part. 
of radio training. it is com- 
piled in the form of questions 
and answers, of a suitable 
kind for those taking train- 
ing courses for radio 
mechanics and wireless- 
operators. With its help- 
ful diagrams the book 
can be easily followed. 
5s. net. 

The Complete 
Morse 
Instructor 

Radio 
Simplified 

By F. Tait. An authoritative 
book written by an experienced 
operator and instructor. Ade- 
quate exercises in sending are 
provided in carefully graded les- 
sons, and the importance of prac- 
tice in receiving is stressed. 2s. nec. 
Owing to paper shortage, books are aanea- 
I/toex met of sleek whin ordered. for 
ºcitable atteniat/ee.s, write foe the - 

Abeid,eaTeehenical Liai, la PITMAN 
Parker St., Kingsway, London, W.C.2 

Dy John Clarricoats, 
Written by the Secretary 
of the Radio Society of 
Great Britain, this book 
is a masterpiece of 
concise instruction 
and provides -a 

useful background 
of fundamental 
radio knowledge. 
Second Edition. 
4s. bd. net. 

If you use solder it will 
cost you no more to use 

M212 Mg eJ22 
The FINEST Cored Solder 
in the World 
Contains 3 cores of extra 
active non - corrosive Eretta 
Flux. No extra Flux required. 
The solder that was used for 
making high precision soldered 
joints in radar and other vital 
equipment. Nominal le. reels 
and Ed. cartons available from 
most electrical shops and 
ironmongers. 

Catalogue Ali Reference 
1 

Ti" Lead 
No. 

S,w.C. 
Approx. length 

per nominal 
1-1b. reel. 

price per nominal 
1 -lb, reel, 

16014 60;40 14 64 feet 6'- 
16018 60/40 18 178 feet 6;9 

14513 4555 13 45 feet 4:10 

14516 f 45155 16 94 feet S 3 

Samples free of charge upon request. 

MULTICORE SOLDERS LTD. 
MELLIER HOUSE, ALBEMARLE ST.,'I{ONDON, W.1 

Te). ; REGENT 3411 B.B.X. 9 lines 

PREMIER RADIO 
MORRIS AND CO (RADIO), LTD. 

ATT AMPLIFIERS. A.C./11.C. operation, 5 stages, 
gh gain, 3 ohm output, £8 Ss. 

UMINIUM CHASSIS. Substantially made of bright 
Intniniu-m, with four sides, 10in.::4n.-,-,in., 7f-;' 
sin,x 9in. x2ain., 7/9; I6in, 2811,2 3lin., 8/6; 201n.'/- 

Rin.x21fn., 10/6. 
I.F. TRANSFORMERS. Iron core, Litz wmuni,- with or 
without flying lead, 460/4,35 K . 7/6 
MIDGET COILS. Unscreened Type size 1,ìn designed 
for I.F. 0.5. 465 K/c. Available in,.the types Ore. 11.5'. Tian. 
Aerial and in the following- bands', 12-35, 16-17, 34-100, 
94-201, 800-557, 150-750, 700.1.060 metres. All types, 
213 each. Trimmers :and Padders for all tepee, 85. to 1/9. 
Also available, B.F.O. Cells, Aerial Filter, H.r. Filter. Same 
type and price as above. 
PARLEY' TYPE SWITCHES, 1 -pole :3 -way 1 -bank, 5i6; 
2 -pole 6 -way 2 -bank, 5/6; 2 -pole 3 -way 7 -bank, / 1 -pole 
6 -way 3 -bank, -7/-. Any of the following types at 4/- ea. 
1 -pole 3 -way, 1 -pole 11 -way, 2 -pole 3 -way, 1 -pole 
3 -pole 3 -way. 
S/W VARIABLE CONDENSERS. All Brass " Polystyrene 
Insulation," eátendcd spindle for ganging. Noiseless. 

5 minfel., 211; 25 s n;d., 1/3 ; 40 ntmrd., 8/3; 100 mite 1 

3/11 ; ] 60 mmfd., 4`8 130 toenfd., 518. 
FULL VISION SIM DRIVES. Calibrated 16-47, 100-557 
and 700-2400 with . station wan 8-1 1 t Neon, size, 
7115. s i lls., 10/6. .Tumor ]Model. Calibrated 200-557 
n'I 700-'2,000 and -station names. Escutcheon size, Sin. r Ain 
-1, 10,16. 
LAYING DESKS. A few only available. Consist of an 

Electrical Gramophone Motor with automatic stop and 
speed regulator, a quality magnetic Pick-up mounted en a 
strong metal frame. Price complete, £8, -es. 105. 
MIDGET RADIO KITS. Complete With drilled chassis, 

gives and loud speaker, only cabinet required, medium 
d long wave T,IL.b'.,, size 10 x 6..6, 4 vetoes, iuc, rect., 

one control, A.G./D.C. operation, 100-250 v. Circuit and 
ecnstrnctional. - details supplied. Price, including tas, 
8 17s. 65. Cabinet, if required, 25;- extra. 

ESTION 10in. SPEAKERS. 2,100 theca Geld, handle 
watts, A super production with curved cone and dustproof 
alee coil, 501-, 

TERMS OF BUSINESS, CASH 
WITH ORDER. OR C.O.D. 

OVER £1 
Send 21d. stamp for 1946 list. 

PREMIER MAINS 
TRANSFORMERS. All 
prima -res are tapped for 
200-220-250 v. mains 
40-100 Cycles. Ail 
primaries are screened A 1118T :r e centre 
tapped. 175-0-175 v 
.10 6.3 V. 3 a 

v. 
s:' 

25/-; 
175.0-175 v. S0 Inca. 
4 v. 1 a. 4 v. 1-0 a., 25/- ; 
150-0-250 v I/O in la. 
6.S v.2-2 a., 2 v.2 a:,25¡-; 
230-0--250 v. GO m 
4 v. 1-2 a. 4 v. 3-5 a., 
25¡- ; 200-0-300 y. 
fi0 una. 6.3 V. 2-3 a. 5 v. 
2 2, 25i- ; 300-0-700 v, 
60 Inca 4 v 2-3 a. 4 v. 
3-5 a. 4 V. 1-1 a., 25/- ; 

350.0-150 y. 100 nt/a. 
-. 283 a 6.3 v. 2-3 a., 

291-; 250-0-350 v. 
100 ma 4v 3a.4v. 
1-3 a. 4 v. .,.a 29,-; 
550-0-750 v. 150 n 
4 v. 1-1 a. 4 v. 2-3 a. 4 v. 
3-6 a., 36,!- ; 330-0-350 v. 
150 n1'a 4 v 2-3 a. 4 v. 
2 -Ei a. 4 v. l.1 a. 4 V. 
1-2 a., 39'- ; 750-0-350 v. 
150 mia. 5 v. 2.3 a. 
0.:3 t a. 6.3 v. 
2-2 a., 36;-, 413.0-4'25 v. 
100 nsla. 4 v.1-3 a- 4 y. 
2-3 a.4 v. 2-6 a., 47/-; 
415-0-425 v. 200 mia. 
6.3v 2-3a 6.7 v. `a.. 
5 v. 2-3 a., 471-. 

AMAZING -OFFER. We have purchased the folloo.-i 
math I which must be cleared. Special prices will 
quoted fur laxge. quantities. St. 5- QuaThy teach -Le,. 
AeGurex oil -tilled Paper Condensers fitted with Stan lo., 
Insulaturs and vertical fixing clip, 2 test/ 1.000 volts ei orkn.g 
2:6 ash, "r. 20' per dozen, si 1-' 
//Oldsuite enc sing 1/3 each, er 10z per dozen . 1 mid. r 00 kits 

i e 8( per do e in. 0.1 s:a. 
miniature aluminium can wire ends, of aile,:, 

Mira, 85. each, or 7:6 per dozen. 
ESCAROLO POSTAGE STAMP CONDENSERS, 0.01, 0.001, 
n *x.2 cut.., 000 volts working, Od. euh, 7;6 ,her dozen. 
.6085 CONDENSERS. - Ceramic insulatich. " Bar " Tyne. 
Si /e gateg, 5/-; ,win gang, 7;6; three gang, 10 ]Lu 
gang, 10?-, 
P.M. SPEAKERS. Sin., 236; 6;in., 22'6; Sin., 241-; 
10in. b watt 13 iehlte, 47;6; n. 15 chins,. 15 watt, ashen 
horn loaded, 55,-; 151n, 13 ohms 15 watts, a high fidelity 
lob, £8 15e. 
ROTARY TRANSFORMERinput 12 y., output 1s8 r. 
Sil r !a. 4 v. 3 a. with 19 colts input. output is 50 i r 'tea. 
higher. .May la nisi on 1/.0. mains as LT. Charger. With 
stank -:unceºei te aestlei operate as U.C. Motor. Or' ,.r al 
wet oser £5. Etecpt.ev powerful ring magnet.. Price 15, - 
each. 
ROTARY TRANSFORMERS. Input 12 v.. output 200 v 
'Si Inca S v 2 a. with 19 V. input, eutpnt la 3.0 per cent 
bicher. I' tee 301- each. Input 6 v., 11 v. or 24 

output 50 v. 550 V. or 1,200 v. 70 m'a., respective] 

MOTOR GENERATORS. Completely- screened with smooth- 
ing. rrp,zt n v., ,'c,slpnt 220 v. 60 mta. Price £4 mob. 
MOTOR GENERATORS. Input 24 V., -output 1,700 v. 
150 -nia Price £8 each. 
MOTOP. GENERATORS. Input 12 v., output 240 v. 100 ras/a. 
6v. P17 a.. e4 IOs. 
VIBRATOR POWER PACES. Input 6 v., output 120 v, 
15 tt/,a. Flue 4e'-, each. - 

ELECTROLYTIC CONDENSERS. 5 suit. /00 v- 
A S 300 . 2 liinfd. 150v.w.3: P2 mf.d)o v.,c 
916 22 ºn£. a ..w-, size 4..1 5/ , 16 inf. 700 vier 
size. 35432, 7/8. 

CALLERS TO : 169, Fleet Street E.O. '1'7lorle: Gent al 2833. 

ALL POST ORDERS TO: 167, LOWER CLAPTON ROAD, LONDON, E.S. 
'Pher,e :. ,2'anlaerst 4723. 
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Advertising 
RADIO is undoubtedly a public service and it 

has probably. the most important functions 
to perform, and not only from the point of 

view of entertainment and education, but in the 
rapid dissemination of news and views on particular 
subjects, for and against, so that the public can form 
its own views. The controversial subject of radio 
advertising is one on which there is a diversity of 
opinion. Many of those opinions are not entirely 
disinterested. Ít is said on the one hand that serving 
a symphony to sell peas is bad for all save the peas. 
That is a nice epigrammatic slogan which trips off 
the tongue nicely and sounds very convincing, if 
we do not stop to think about it. But a moment's 
thought will show that the peas may be used to sell 
the symphony as well as to serve it. In other words, 
but for the peas there would not be a symphony 
and the public might otherwise therefore be denied 
a mental as well as a gestatory pabulum for their 
physical as well as their cultural welfare. 

It is also said that to reduce broadcasting to the 
level of -the free gift given away with a pound of tea 
is to blend a twain that should never meet, because 
they belong to different worlds. Who says so ? 

Apparently a registered practitioner in advertising, 
who by means of slogans and epigrams endeavours 
to convince us in a pamphlet dealing with points 
against radio advertising in any form that radio 
advertising is bad. Bad for 
whom ? The advertising prac- 
titioners, the advertising agents, 
or the public? It cannot be 
denied that large numbers of 
the public listened in to Radio 
Luxemburg and Radio Nor- 
mandy before the war in pref- 
erence to listening on Sundays 
to the dirgeful montage of 
mental uplift largely of a 
religious character put out by 
the B.B.C. when Reith was the 
Director -General. Things have 
changed in the B.B.C. since he 
left and many things for the 
better, but we do not think that 
the programmes put out on 
Sundays are sufficiently far 
advanced, nor do they take note 
of the great change which has 
taken place in the public outlook, 
public intelligence and public 
taste as a result of six years of 
war. Whilst that condition 
continues there will still be a 
demand for the programme 

Editorial and Advertisement Otñees : 

"Praetieal Wireless," George Newnes, Ltd., 
Tower House, -Southampton Street, Strand, 

W.C.E. 'Phone : Temple Bar 4363.. 
Telegrams : Newnes, Rand, London. 

Registered at the G.P.O. for transmission by 
Canadian Magazine Post. 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for publication in `° Practical Wireless." 
Such articles should be written on one 
side of the paper only, and should con- 
tain the'name and address of the sender. 

Whilst the Editor does not hold himself 
responsible for manuscripts, every effort 
will be made to return them if a stamped 
and addressed envelope is enclosed. 
All correspondence intended for the 
Editor should be addressed : The Editor, 

Practical.,oerj Wireless," George 
Southampton Sid., 

Street, Strand, 6'.C.2. 
Owing to the rapid progress in the 

design of wireless apparatus and to our 
efforts to keep our readers in touch 
with the latest developments, we give 
no warranty that apparatus desnzbed 
in our columns is not the subect of 
letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 

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

14th YEAR 
OF ISSUE 

BY THE EDITOR 

which is radiated with the idea of interesting 
the public in a particular commercial product by 
wrapping- up the publicity in the gilded package 
of pleasant music, wisecracks and a programme 
entirely divorced from the British outlook of making 
Sunday a day of miserable reflection, and of so 
planning things that people will be driven to church 
to listen to an interpretation of the Bible, 

The registered practitioner in advertising referred 
to above proceeds to damn radio advertising by a 
series of advertising slogans, such as " Radio is the 
potent force in the world and the least understood." 
Who says it is least understood ? Has the 
registered practitioner taken a survey of public 
opinions on the matter, and who is to say whether 
the public understands or not ? The registered 
practitioner ? Who was the panel of independent 
judges ? 

Similarly " In time it (radio) can make a nation 
Christian or pagan, cultured or crazy, alert or drunk. 
It moulds the national concept of comedy, music, 
philosophy, morals and life itself." Nice sounding 
words, but certainly matters for argument and 
debate. 

The managing director of a well-known brand of 
proprietary medicines stated : " If we do not get a 
service from the B.B.C. in years to come we are 
going to make our own arrangements for radio 

advertisements." - Of course, 
the - arguments against radio 
advertising are well known. 
No particular section of the 
community has the right to 
commandeer, say, half an hour 
of the programme time in order 
to push proprietary articles. 
Equally it could be argued that 
no artist has the right to use the 
air to advertise his act. 

The B.B.C. did some years ago 
run sponsored programmes the 
sponsors were not particularly 
anxious to repeat the experiment, 
but that was possibly because 
the B.B.C. limited the publicity 
to a mere announcement as to 
who was sponsoring the pro- 
gramme and did not permit 
publicity interjections within the 
programme itself. Because we 
did not permit radio advertising 
in this country hundreds of 
thousands of pounds were spent 
by British firms abroad in the 
form of sponsored programmes. 



266 PRACTICAL WIRELESS June, 1946 

ROUND THE ORLOOFWIRELESS 
F. -M. Qin Canada 

ABROADCAST transmitter using the frequency - 
modulation system is now in operation at Mount 

Royal, Montreal. The call sign is VE9CM, frequency 
48.8 me/s, and the power 25 watts. 

B.I.R.E. Meetings 
THE Effects ofSolar Eclipses on the Ionosphere," 

was the title, of a paper read by Dr. R. L. 
Smith -Rose (D.S.LR.), on the loth March, at the 
London Section Members' Meeting, and " Receiver 
Aerial Coupling Circuits for Medium Waves " was the 
subject of S. W. Amos, B.Sc., at the North-Western 
Section Members' Meeting- on the 26th March, at 
Manchester. 

Cossor and Sylvania 
ELECTRONIC TUBES, LTD., have been registered 

to take over part of the Cossor Valve Co., and the 
Sylvania Electric Products Company of America. 
Ningsmead Works, at High Wycombe, the large factory 
built by the Government for valve manufacture, has 

Wireless Receiving Licences 
THE following statement shows the approximate 

numbers of receiving licences issued during the 
year ended February 28th, 1946. 

Region Number. 
London Postal 1,955,000 
Home Coúnties 1,294,000 
Midland 1475,000 
North-Eastern 2,595,000 
North-Western .. 1.391,000 
South -Western 868,000 
Welsh and Border 603,000 
Total-England and Wales 9,181,000 
Scotland - . .. .. r,or2,000 
Northern Ireland .. 15a,000 

Grand total .. , . 10,3.45,000 

Three Hundred at Philco Ball 
MORE than Soo employees of the Perivale factory' of 

the Radio & Television Trust, Ltd,. --the r .nner 
Philco Group of Companies-attended a carnival ball 
at Ealing Town .Hall. on Tuesday evening March1çth. 

For the first time since before the 

An expérimental centre for Television was recently opened in a suburb of Paris. 
The head of the centre, M. Rene Barthelemy is seen in the above illustration on 
the left showing an Iconoscope to Mme. and M. Joliot-Curie, the French scientist. 
Mme. ,7oliot-Curie is the daughter of M. and Mme. Pierre Curie, the scientists 

who discovered radium. 

been acquired by the new company, and valves 
Manufactured there will benefit by the pooling of the 
resources and patents of the two companies. 

Electronics and the Atom 
AT an R.I.C. Luncheon in March, Professor H. S. W. 

Massey, F.R.S., stated that the release of atomic 
energy is dependent on valves and electronics. He 
paid tribute to the important - part played by radio 
devices in the development of the use of atomic energy, 
and stated that the main difficulty was in the control 
of the process. Professor Massey was one of the team 
of British scientists who visited America during the war 
in connection with the development of the atoinic 
bomb. 

'var soins of. the Philco ` girls wore 
evening dress, and paper hats and other 
carnival gifts were given to the dancers. 
The hall was gaily decorated"and three 
1<srs provided refreshments. 

Prizes were awarded for a series of 
unusual competitions. - 

Al Morgan and his band provided the 
music, with Miss Jean Jones singing. 

Radio Production in Ossett 
DETAILS have now been released 

about the .11oorcroft Mill at 
Ossett, which has been taken over by 
Airmec, Ltd., manufacturers of the, 
famous Philco brand of products. On 
the principle of " taking the work to 
the worker," the Company will 
manufacture all types of radio and 
television receivers at Ossett. For 
export -----their programme is a large 
one-they will make their " Airmec " 
sets, tropicalised for hot climates, and 
specially designed to meet the needs of 
listeners all over the world. Por the 
home market, controlled at present by 
Board of Trade liceos -es to small 
quantities, new and better Philco 
models will be produced, 

By a series of corporated changes 
now just on the pointof completion, 
the former Philco Group of Companies 
is now named the Radiotel Group, and 

consists of Radio & Television Trust, Ltd., as the parent 
company, with the following subsidiaries : Philco 
Radio & Television Corporation of Great Britain, Ltd., 
Airmec, Ltd., Airmec International Sales, Ltd., P.R.T. 
Laboratories, Ltd., Hopkinson Motors and Electric Co., 
Ltd., Britannic Electric Cable and Construction Co., 
Ltd., British Mechanical Productions, Ltd.. and Genera] 
Accessories Co., Ltd. These companies together form a 
well -knit balanced radio electronic and electrical gonip, 
with a fine wartime record and a determination to make 
a real contribution to the arts of peace. 

Hams Visit Eddystone Factory 

ON Saturday, March 23rd, an interesting vi it wIt 
paid by the R,S.G:B. Birmingham t ran ention 
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A novelty from America. A Chicago radio corporation 
has developed a pocket 5 -valve radio of the superhet type 
measuring gin. by 6in. and only gin. thick. It weighs 
to ounces, including batteries. A small earpiece with a 
very fine lead enables the programmes to be heard without 

annoying fellow travellers. 

delegates to the Eddystone radio 
works at West Heath. A motor - 
coach conveyed the delegates to 
the factory, where for two and a 
half hours they examined Eddy- 
stone equipment, forthcoming 
products, and listened (with the 
co-operation of the Police) to a 
demonstration of the Eddystone 
two-way radio telephonic gear as 
installed in police cars. Keen in- 
terest was shown in the exhibition, 
and after a running buffet and 
photographs the party boarded 
the coach for the hotel. 

Memorial to Marconi ? 

THE 
Socialist Member for New- 

port recently suggested in the 
House that an official memorial 
to Marconi should be erected on the 
cliffs at Penarth, Glam, " where 
the first official radio message was 
transmitted by him to the island 
of Flatholm, five miles away, forty 
years ago." The Asst. P.M.G: 
replied that the first messages by 
radio between Penarth and Flat - 
holm were sent in 1892 under the 
auspices of the Post Office by Sir 
William Preece, its then Engineer - 
in -Chief. Marconi did not arrive 
in Britain until 1896, and .his 
experimental transmissions from 
Penarth, made with the aid of 

Post Office resources, were not carried out until 1897. 
" It would hardly be appropriate, therefore," said 
Mr. Burke, " to dedicate a memorial to Marconi at 
Penarth." 

Big Industrial Appointment 
THE name has now been announced of the managing 

director of the new Company-E.M.I. Factories, 
Ltd., which is taking doer operation of the great E.M.I._ 
manufacturing plant throughout the world, covering 
E.:II.I., " His Master's Voice," Columbia, Marconiphone, 
Parlophone and H.M.V. Household Appliances, and the 
many other production sections of the Group. 

This appointment goes to Mr. Henry Wilcox Bowen, 
O.B.E., who joined The Gramophone Company as 
production manager in 1940 to organise the tremendous 
programme of war production which the E.M.I. factories 
were then about to undertake. Mr. Bowen was awarded 
the Order of the British Empire in June, 1945, in 
recognition of his services to the nation during the war, 

Extension of Pye, Ltd. 

DYE, 
LTD., the Radio, Television and Electronic 

Equipment manufacturers of Cambridge, announce 
the extension of their activities to the scientific instrument 
field by the acquisition of the business of W. G. Pye 
& Co., Ltd., " Granta Works," Cambridge, which attains 
its jubilee this year, having been established by 
Mr. W. G. Pye in 1896. 

W. G. Pye & Co., Ltd., is in the forefront of scientific 
instrument makers, and its products have a world-wide 
reputation, in particular in Government and scientific 
establishments, and in the Universities. Continuity 
of management is assured by -Mr. Harold J. Pye remaining 
as managing director ()LW.G. Pye & Co., Ltd. 

The valuable experience which thus becomes available 
to Pye, .Ltd., .will add . considerably to the already 
striking position of that Company in radio engineering, 
while the marketing resources of Pyc, Ltd., will aid the 
distribution of scientific instruments in both the Home 
and Export markets. 

.,w.........-. -::;. 
Two hundred brunettes have been tested at the Alexandra Palace for two posts 
as television announcers. Experts who supervised the tests enjoy a joke amongst 
themselves during a rest. Left to Right : George More D'Ferrell, Senior Producer ; 
Douglas C. Birkenshaw, Superintendent Engineer (Tele.) ; Maurice Gorham, 
Head of Television Service ; Denis Johnston, Programme Director ; Roland Price, 
Studio Manager ; A. Oxmond, Asst. Studio Productions Manager ; Eric K. 

Besely, Asst. Studio Productions Manager, 
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A Multi -range Meter 
A Useful and Ingenious All-purpose Meter 

THE meter described in the following notes is 
primarily intended for rapid checking of the 
values and soundness of secondhand components 

taken from dismantled apparatus, before incorporating 
them in various receivers and experimental circuits. 

The basis of the' design is an ultra -wide -range 
ohmmeter, and, in fact, no less than seven ranges of 
resistance measurement are readily available at the 
turn of a switch or two, giving continuous coverage 
from o.r ohms up to io megohms. In addition there are 
three ranges of capacity measurement, reading from 
o.000r to r.e mid., so that there are few components in 
ordinary radio use which fall outside the scope of the 
instrument. In particular the low -reading ohms ranges 
permit the checking of loudspeaker speech coils, tuning 
coils and the like, and it is a considerable advantage 
to be able not only to verify the continuity of a winding 
but to detect a short circuit, which shows up as an 
unexpectedly low D.C.- resistance. The difference 
between zero and, say, half an ohm on the appropriate 
range is most marked. Incidentally, this particular test 
can be made with a current of not more than to 
n lliamps, as opposed to at least ioo required in the 
conventional ohmmeter circuit. 

It was thought desirable to combine in the one 
portable case as wide a range as possible -of voltage and 
current measurements, both A.C. and D.C., to meet 
ordinary servicing requirements, and with this in view 
the instrument was built round one of the popular 
r-milliamli moving -coil meters, which are now readily 

for the Testing of Components 

obtainable in many quarters. It will be seen that the 
" universal " shunt has not been employed, and an 
entirely separate resistor is used for each of the voltage 
and current ranges: this has been done so as to ensure 
that the accidental failure of any one, through ageing 
or other cause, will not put the whole instrument out of 
action, and, of course, it makes for ease and convenience 
in any replacements which may be necessary. 

The layout provides for the terminals and switches 
on the right of the panel to be devoted to D.C. measure- 
ments, and those on the left to A.C., so that a mistake 
is practically impossible. Separate potentiometers are 
provided for setting the meter to zero when making 
resistance and capacity measurements; and another 
special feature is a pair of shorting switches on the 
panel, which enables the operator not only to set his 
zero conveniently, but also to make sure at anv moment 
that it has not " drifted " owing to a tired battery or to 
a resistor which has got hot unnoticed. 

As will be seen from the circuit diagram, the voltmeter 
circuits follow conventional lines. The prototype 
instrument has ro ranges of D.C. volts, from i to r,000, 
and 8 ranges on the A.C. side, from to to I,000. Very 
low readings of A.C. volts are impracticable in an 
instrument of this type unless a special and rather 
bulky step-up transformer (as recently described in 
PRACTICAL WIRELESS) is fitted. All these readings are 
made at r,000 ohms per volt, and it is, of course, 
intended that when the meter is functioning as a 
voltmeter no shunt should be left in circuit. The return 

Fig. i; Theoret'ral circuit of the meter. 
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leads from the bank of voltage series resistors have 
accordingly been brought down to the r mA. contacts 
on the current selector switches, and not straight 
through to the "common" terminal. 

A word of explanation about the current selector 
switches may not be out of place : each is, in addition, 
a master switch, turning over the operation of the whole 
instrument from D.C. to A.C. or vice versa, as required. 
Thus, for making A.C. measurements it is necessary 
first of all to set the right-hand selector ón the panel to 
the position marked " A.C.," and the " A.C." selector 
to the current range it is desired to use : unless both 
switches are so placed, no measurements at all can be 
made from any of the A.C. terminals, and this again 
means that it is impossible to take A.C. readings with a 
D.C. shunt accidentally left across the meter. The 
left-hand selector similarly has a position marked 
" D.C.," which is the master for the whole of the D.C. 
side. 

The Circuit 
Turning now to the circuit diagram the following 

notes may be helpful: 
Between terminals r and 2, with the shorting switch 

S.r open, resistance measurements can be made with the 
meter set either to r mA or so mA full-scale deflection 
(of course, one could take -readings on the roo nsA or 
even the I -amp range, but they would have doubtful 
value, besides -throwing a considerable strain on the 
battery and the article under test). These two ranges 
will be found -to give accurate ohms readings from 
5o to 25,00o on the first mentioned scale; without 
making use of the :extreme range of the pointer's travel, 
which is notoriously inaccurate; while with the io suA 
shunt in circuit the vahnes are' divided by to, giving 
dependable readings -from 5 to 2,5oo ohms. The 
shorting switch, of course, provides for the zero to be 
set .beforehand by means of the 2,000 'ohm wirewound 
potentiómreter P.I, and checked at any moment during 
the course of a test: The battery, by the way, is a 
single -cell U-2 type, a large and long-lasting cell, but 
there -is no reason why a two-, or even three -cell, battery 
should not be employed, and the scales (t0 be described 
later) calibrated accordingly. 

(Of course, the value of the potentiometer P.1 must 
be selected to correspond with the voltage of the battery 
which it is intended to use for this purpose ; a figure of 
2,000 ohms per cell is suitable.) - Between terminals 
2 and 3, with the shorting switch closed, there are two 
further ranges of resistance measurement, again using 
the meter set for r mA and Io mA respectively, zero 
setting being carried out by the same potentiometer 
as before. These will be- found to give really reliable 
readings from I to I,000 ohms on the first range, and 
from o.r to roo on the second. It will be seen from 
the circuit that the resistance being measured is, in fact, 
connected as a shunt across the meter itself, and this 
provides an easy and accurate method of ascertaining 
low values without the use of excessive current, which 
is a great -drawback -of the usual low -reading ohmmeter. 

By making contact to terminals 4 and 6 the instrument 
functions ás a D.C. ammeter, with four ranges. Full- 
scale deflections of ro,000 and s,000 mA were chosen 
as the values for the three shunts, more with a view to 
economising on mental arithmetic than for any other 
purpose ! It will be seen that terminals 3 and 4 are 
virtually one, but separated on the panel so as to avoid 
confusion. Nos. r and 6, and 7 and so are similar pairs. 

D.C. volts readings are taken between Nos. 5 and 6. 
In this, as in the preceding range, No. 6, marked 
"Common," is always taken as the negative pole. 

Coming now to the A.C. ranges (and not forgetting to 
set the selectors to " A.C.") we come first to : A.C. volts, 
read between terminals 6 and 7, followed by Nos. 6 and 
8, which provide the four ranges of A.C. current, again 
respectively I, ro, roo and r,000 ns A. The first mentioned 
is, of course, connected 'straight through to the rectifier, 
and for the other three a special current transformer 
has been employed (for full details see article in 
PRACTICAL WIRELESS, dated October,. - 19.15). The 

transformer, which has three primary windings, indicated 
in the circuit diagram by T-1, T -z and T-3 respectively, 
takes up -surprisingly little room in the case, and is a 
worth -while addition to any A.C. measuring instrument. 
The facility for taking current readings up to r amp or 
so is very valuable, particularly in dealing with A.C./D.C. 
apparatus. 

eMi z-', 

Fig. 2.-A rear view of the completed meter. 

It should be noted that the meter scale will not read 
true alternating current, owing to the fact that this is 
always expressed as a R.M.S. figure. Scale readings 
should always be multiplied by sii to give the correct 
value. 

Terminal No. 9, in conjunction with No. 6, is intended 
for A.C. voltage measurements, where it is known Or 
suspected that a D.C. potential is also present, as, for 
example, when measuring voltages across the primary 
of an output transformer. It is connected through to 
the " A.Ç. Volts " terminal, No. 7, via a large capacity 
high -voltage paper condenser. 

Terminals Nos. - ro and a (marked " Cap ") are in- 
tended for measuring capacities, and resistances of a high 
order, say from 2o,000 ohms upwards. Use is made .of 
the A.C. mains supply voltage, ussuallv about 230 volts, 
so, naturally, the figures obtained do not take into 
account any inductive element which may be present. 
The circuit is a modified foros of that recommended in 
the " PRACTICAL WIRELESS Service Manual," and it will 
be seen that the full supply voltage is reduced by means 
of a potentiometer P.2 (an ordinary carbon -track 
volume control of roo,000 ohms, provided for safety 
and convenience with an on -off switch S.3) and fed via 
the shorting switch S.2, closed for the purpose, through 
the A.C. voltage measuring network to the rectifier 
and meters The method of operation is as folIóws : 

First set the A.C. voltage selector switch to a suitable 
range, of course, lower than the full voltage of the 
supply; make sure that the whole meter is correctly 
set up for- A.C. measurements, close S.s and connect the 
component to be tested across the two terminals so 
and Ir. -Plug .into the mains, turn the potentiometer 
knob p.2 which closes the switch S.3, and continue to turnuntil the meter needle registers exactly full scale. 
At this point open the switch S.2 and note the new 
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reading on the meter, which will give an indication, on a 
suitable scale, of the resistance or reactance of the 
component at so cycles A.C. (See below for details i -e 

calibration.) 
Two points should be noted specially. Firstly, the 

shorting switch S.2 should always be in the closed 
position when handling the component under test, as 
otherwise quite a nasty little shock can be had 
from the terminals. In the second place, when 
testing fairly large capacitors by this method there 
is a surge of current in the meter circuit when 
the shorting switch is thrown open, and unless 
precautions are taken there is a risk of injury to 
the rectifier or to the coils of the meter itself, 
which, of course, are inductive and therefore 
present a high resistance to such surges. To take 
care of this the relatively large capacitor C.2 (2 
mfd.) is permanently connectedacross the D.C. 
terminals of the rectifier, as shown in the circuit 
diagram, and prevents the building up of excessive 
voltages in this way. 

It will be seen that no fuse has been fitted to 
protect the meter from accidental overload. The 
writer was unable to obtain a suitable fuse or 
cut out, but if one should be to hand the place for 
it is in the negative lead to the meter, at the point 
marked " F." It must be remembered, however, 
that all such devices have a resistance of their 
own, and that this must be added to the resistance 
of the meter and taken into account in making 
calculations of shunts, etc. Should the fuse 
" blow " during the making of A.C. measurements, 
clue to an overload, the meter will be cut out of 
circuit and the rectifier is almost certain to overheat 
and suffer damage. It is; therefore, open to question 
whether the fitting of a fuse is worth while. 

Constructional Details 
The dimensions of the finished job are a matter for 

individual choice, though it should be noted in -passing 
that it is usually a mistake to cramp oneself by cutting 
sizes to the minimum . The instrument made by the 
writer'was `.`tailored " to fit an oak box Which happened 
to be handy, and which had a baize -lined compartment 
in front suitable for leads, prods, etc. It was built up 
on a panel some Sin. by ilia., which allowed a neat and 
symmetrical layout, and gave an room for the 4110. 
diameter meter. It cannot be too strongly emphasised 
that the meter, which forms the foundation of the whole 
instrument, should be the very best one can afford, and 
where there is a choice of sizes it is well worth while 
paying the few shillings extra for a really large dial 
with a well -spaced, open scale. 

The panel which carries the terminals and switches 
should be of ebonite or paxolin, or some similar 

S2 

COMPONENTS LIST 
Case and panel (see text). 
One milliammeter 0-1 mA. (Premier). 
One Westinghouse rectifier, 1 mA. (Prem.et). 
Two switches, single -pole 11 -way. 
Two switches, two -bank five -way (see text). 
Two on -off toggle switches. 
One carbon volume control, 100,000 ohms, with switch. 
One wirewound potentiometer, 2,000 ohms. 
Eleven large terminals. 
Two capacitors, 2 mfd. or over (one must be paper 

type, at least 250 -volt test). 
One special current transformer (Metropolitan Radio 

Service Co., see text). 
One dry cell, type U-2. 
Good quality Hex for test leads, crocodile clips, prods, 

etc. 
Flex and bayonet plug adaptor for mans inlet. 
Connecting wire, soldering tags, etc. 
Resistance wire for shunts (see text). 
Carbon -type resistors for multipliers, as required (see 

text). 
Four pointer -type knobs. 
Two miniature round knobs. 

material whose insulating properties are above reproach. 
These materials, too, can be readily engraved or 
inscribed as necessary when calibration is proceeded' 
with. 

The writer built up with slips of plywood a deep 
chassis consisting of three sides, which was secured to 
the panel and slipped neatly into the oak case, being 

A. C volts /.C, 

/m/A 

Current 
AC. 

100 0 
/000 Current D.C. ¡000 

S/ 

000000000 
3.-Layout of the panel and controls. 

secured there by a couple of screws, so allowing the 
complete " works " to be easily withdrawn at any time 
for inspection, modification and repair when necessary. 
The back wall carries the two banks of series resistors 
for voltage measurements, and the two sides respectively 
the battery and wire -wound D.C. shunts, and the A.C. 
transformer and the condenser C.Z. A small bracket 
carries the rectifier and the condenser C.2, which is a 
cylindrical electrolytic type. 

The leads to the potentiometer P.2 are carried out 
into the baize -lined front compartment, so that when 
riot in use the leads, terminating in a bayonet plug, can 
be conveniently stored out of the way. 

The switches which select the series resistors on the 
two voltage banks are standard single -pole; eleven -way 
jobs (leaving a few spare positions which come in useful 
for experiments and special ranges) with nothing unusual 
about them, but a note about those which select the 
current ranges and act as masters may be of interest. 
In the spares -box was a pair of two -bank wavechange 
switches of the well-known self-cleaning " Oak " pattern, 
which on examination proved to be designed for 
simultaneous five -way switching of no less than six 
circuits. In actual fact, only two gangs were needed 
on the D.C. side, and three for A.C. (as can be seen from 
the circuit diagram), so the opportunity was taken to 
wire -up as many contacts as possible in parallel, so that 
at each of the five positions of the switch two, and in 
some cases three, contacts closed simultaneously, and 
in no case did efficient and positive low -resistance 
contact depend on one single pair. This- precaution is 
especially important in that part of the circuit which 
governs the D.C. shunts, as the resistance of some of 
these is very low indeed, and a very small " accidental " 
resistance, introduced by a faulty contact, is quite 
enough to falsify the readings on a whole range, to say 
nothing of the risk of destroying an expensive meter 
movement. 

Some of the firms who market the meters can supply 
shunt and series resistors already adjusted to suit the 
individual meters, and their purchase will sas -_e a good 
deal of work, but most home constructors will probably 
Wish to make up their 'own sets, possibly purchasing 
one or two of the commercially made articles to act as 
a check.. 

(To be Continued) 
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A Pocket Crystal Set 
A Novel " Self-contained " Simple Receiver. 

BY way of a change, here is something for a young 
beginner to make, or to build for the pleasure of 
a youngster about It to xu years old. 

The set is a self-contained affair, being fitted with a 
single 'phone unit which can be pressed to the ear for 
listening ; like all crystal sets, the miniature model 
requires to be connected to á good earth and a 5oft. 
outdoor aerial for best results. 

The Tuning Coil 
An unusual feature about the set is its tuning coil. 

This is merely a " ring " made from 28 s.w.g. enamelled 
wire (the gauge is not critical), it having a diameter of 
xìn. and consisting of 36 turns bunched together with 
thread or - n. wide strips of gummed paper tape or 
insulation tape (see Fig. a). 

The coil, despite its size and construction, serves to 
tune the medium -wave band. The writer, on his experi- 
mental model, managed to tune in two frequencies, one 
of which was rather " drowned " by signals from a 
powerful local station. When the latter was tuned in 
properly reception was sufficiently strong to be heard á 
short distance away from the tiny receiver as it stood 
on a table. As children's hearing is infinitely keener 
than the hearingof grown-ups, this miniature " loud- 
speaker " reception will afford much pleasure, but 
naturally absolute quietness is -essential. 

The Front Panel 
The front panel (A) shown at Fig: r is cut from in, 

thick plywood ór fretwood. Before cutting the aperture 
into -which the ear -phone piece fits; the casing of the 
'phone unit should be measured to find its exact diameter. 
Therefore, try and pick up an odd, second-hand 'phone 
unit, particularly a unit having lead terminals ön its 
back. If an all -Bakelite unit is used, it will be necessary _ 

to cut a small notch in the edge of the aperture to allow 
for the leads protruding from one side of the casing. 

The casing must be a tight, force fit in its aperture, so 
it is better to 'cut the hole slightly smaller and file it 

Fig. i.-Size and shape of front panel, body 
and base. 

By " EXPERIMENTALIST " 

The finished set. 

(with a half -round file) to suit the diameter of the casing 
neatly. Having done that, the various other holes 
shown can be drilled. 

The Other Components 
The coil, when made, is attached to the aerial and 

Fig. 2.-How the coi is connected, with front view 
of the set, showing smaller pointer knob and cardboard 

dial. 
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earth terminal screws, as shown at Fig. _, on the reverse 
side of the front panel. A .000f mfd, mica -spaced 
variable condenser is bolted over the coil, as can be 
seen at Fig. 3. 

The crystal detector, a semi -permanent type, is 
bolted between the 'phone unit and the tuning condenser. 
The Metal brackets on the writer's detector were only 
(in. wide and required to be spaced fin. apart. Therè 
is space for a slightly larger detector. If you have to 
use a larger size, it is imperative that the bracket 
supporting the handle is kept inwards from the edge of 
the front panel by (in., otherwise you May have difficulty 
in fitting the panel upon its casing. 

The wiring can be easily followed from the back view 
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Fig. 4.-Theoretical circuit of the receiver. 
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at Fig. 3 which, together with the theoretical circuit 
diagram, explains everything clearly. A .00l mid. 
fixed condenser is attached etween the 'phone terminals, 
This component could be omitted from the circuit, but 
it is better to include it. Note that a flat, oblong con- 
denser is used, and not a tubular type, the latter being 
too thick. However, if only a tubular type is. available, 
it can be placed alongside the wire running from the 
earth terminal to the ear -phone terminal. 

Back and Casing 
Having wired the components and tested the circuit, 

make the casing. The back is cut to the same shape as 
the front panel. The case body consists of two shaped 
lavers of wood glued together. Both shapes (B) are 
cut identical from ,in. wood. 

When the glue sets, trimming at the inside may be 
necessary, following which the back is glued and nailed 
on. Use panel pins, or gimp nails, the heads being 
punched slightly for concealing with plastic wood or a 
was cement. A (in. diameter hole is bored at one side 
of the casing for the knob on the detector handle. -The 
hole moist be directly in line with the detector handle. 
The latter is inserted in the hole prior to fitting down the 
front panel on the casing. 

The panel is held down (unglued) by means of six 
win. by 4 roundhead screws. The work can now .be 
trimmed and glasspapered, and in order to get at the 
detector handle side properly the front should be 
removed and the detector handle taken ;away (this is 
clone by merely unscrewing the Bakelite knob and 
withdrawing the handle rod from its bracket). 

The Finish 
When glasspapered, make and fit the bottom piece 

(C), this being cut front "'(iin. wood. Attach' with glue 
and a couple of nails, or',(in. by No. 4 flathead screws. 
The tenon may require -to be levelled, using coarse 
glasspaper. 

The case can be polished any colour, if birch plywood 
and deal fretw ood has behn used. If various kinds of 
wood have been used, the best finish is ebony black. 
A couple of coats of black polish should suffice, using a 
soft -haired brush. 

To get at the polishing properly, the components 
should be removed froní the front panel, then the latter 
re -screwed to the casing. When the polish dries, the 
parts are reassembled again and the panel attached to 
the casing. 

Small Tuning Dial 
A small knob, with a graduated collar, could be 

attached to the spindle of the tuning condenser. On 

June 1946 

the other hand, a midget " pointer " knob, together 
with a marked tuning dial, as shown by the front view 
at Fig. e, could be fitted. 

The dial can be marked out on thin, stiff white ticket 
card, using black drawing ink. Cut a yin. (liana -ter 
spindle holec in the dial. The dial is hcil against the 
front panel by means of the spindle nut. 

The completed receiver fits into a coat pocket. It - 

1 ig. 3.-Back view showing wir'ng with side elezation 
of the completed receiver. 

MATERIAL REQUIRED 
One from panel. 5 itn. by 3 in. by fin. 
One back piece. Same size as above. 
Two casing pieces, bin. by 31in. by lin. 
One base piece, 32in. by 11ín. by Lin. 
One 'phone unit, with 21in. diameter case. 
One variable condenser, .0005 mfd, with knob. 
One fixed condenser, .001 mfd. 
One semi -permanent double -crystal detector. 
Two 'phone terminals. 
Six roundhead and flathead screws, (in. by No. 4. 
Some 28 s.w.g. coil wire, enamelled. 

is just possible that it will operate on a throw -out 
aerial (meaning a 5oft. coil of flexible wire cord suspended 
over tree branches) and a short earth wire connected 
o a metal stake which can be pushed into ' the 

ground. 

TWO VEST-POCKET BOOKS ! 

WIRE AND WIRE 
GAUGES 
By F. J. CAMM 
3/6 or by post 3/9 

NEWNES ENGINEER'S 
POCKET BOOK 

By F. J. CAMM 
10/6 or by post III - 

Obtainable from all booksellers, or by post from 
George Newnes, Ltd. (Book Dept.), Tower 
House, Southampton Street, Strand, W.C.2 
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Three -valve All -dry Portable 
Details of a Simple Local Station Receiver 

MANY readers will no doubt be interested in this 
small three -valve all -dry portable, designed for 
local station reception. 

Fig. s shows the circuit. This consists of a simple 
leaky -grid detector, L.F. and a parallel -fed transformer - 
coupled pentode. Automatic bias is included. The 
value of .00or mfd. was selected for the tuning condenser 

18 Turns 

50,000f2 ---'r I 20.000fD 

IF 
.05 -- 

N,F,C. 
.., 

x000/ 
Mfd 

0002 Mfd 

Turns 
2M11 

20,000f1 

\CV 
3Mí2 

05 Mfd 

Construction ' 

The chassis was made' -from tinned brass, but the 
usual alternatives will serve just as well. A piece 
Sins. by 64ins. is required if the specified components 
are used. Slight alterations to the chassis dimensions 
may be necessary depending on the size of valves, inter - 
stage and output transformers. 

The chassis may be drilled 
, from the details in Fig. 3, as - 

Q0 v. yT suming, of course, that British 
.. Amphenol Octal valve bases 

are used. When the drilling is 
complete the chassis may be 
bent up along the marking 
lines, and the valve -holders and U transformers fitted. The inter- , stage transformer is mounted 
under the chassis, alongside the 
L.F. and pentode valve bases. 

Frame Aerial 
This is made up of four strips 

of paxolin, 6in. by ein. and ¡Tin. 
thick. The corners were fixed 
by small blocks and countersunk 
screws, but any suitable method 
may be used. A hole is drilled 
and countersunk on each side of 
the frame to take the bracket 
which fixes it to the chassis. 
Starting 3156in. in on the top 
of the frame, wind on 18 turns 

.r . ... ...- 
v: ), 

ó 

0001 
Mfd 

2.12. 250 

\. 

7fcr 25 

f' 

ARM i if 
Mfd 

L,7- L,T,t3V. 

Fig. x.-Theoretical circuit of the 

for ease in accurate tuning. Two -volt filament valves 
were used in the author's case, no others being available; 
however, 1.5 volt valves could be used with advantage, 
the filaments being series -parallel -fed, or the 2 ohm 
resistor replaced by another of greater resistance. 
Medium wave tuning only is provided, and the band 
covered is from 20e-450 metres approximately. A 
few turns could be added or removed from the frame 
aerial if the desired local was not included. 

LIST OF COMPONENTS 
Two .0001 variable condensers. 
One 25 mfd. fixed condenser (25 volt working). 
One .5 mfd. fixed condenser (250 volt working). 
One .1 mfd. fixed condenser (250 volt working), 
Two .05 mfd. fixed condensers (250 volt working). 
One .0002 mfd. fixed condenser. 
One H.F.C. 
One 2 megohm,resistor, watt. 
One 3 megohm resistor, 4- watt. 
One 2 ohm resistor, 2 watts. 
One 50,000 ohm. resistor, -'s- watt. 
Two 20,000 ohm resistors, t watt. - 

One 250 ohm resistor. 
Three Amphenol octal valve bases. 
One Premier parafeed transformer. 
One Premier tapped output transformer. 
One Rola 6_in. speaker. 
26 s.w.g. enamel covered wire. 
Paxolin, sleeving, wire, etc. 

portable. 

C O of 26 s.w.g. enamel covered wire 
to form the reaction winding. 
This should be finished at the 
bottom of the frame as near as 
possible to -the anode pin of the 
detector in order to keep leads 
short.. Now wind on the grid 
winding in the same direction, 
starting about 4in. from the 
completed reaction winding. 

Twenty-eight turns are required and these should be 
spaced the thickness of the wire from each other, 26 
s.w.g. enamel covered wire also being used for this 
winding. Fixing of ends and starts can be done by 
the three hole method. - 

Tuning Cond, 
Reaction 

Cond.. 

Fixing , For' 8 
bracket Anode Of OetectoF 

Fig. 2.-Details of the frame aerial. 

React. 
Tuning Cond. 
Cond, 
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Wiring 
This may now be commenced, 

starting with the filament circuit, 
taking care to leave sufficient 
flex on the L.T.+ lead to reach 
the on -off switch. All connections 
should be soldered for durability 
and efficiency. It is advisable 
to check the circuit and frame 
aerial carefully before bolting the 
frame to the chassis and complet- 
ing the grid and reaction circuits. 
The set may now be connected 
to the battery and speaker and 
switched on. Rotate the reaction 
condenser clockwise until a slight 
plop is heard and search for the 
station desired by means of the 
tuning condenser. As soon as the 
carrier wave is picked up slack 
off the reaction condenser until 
oscillation ceases, holding the 
silent point of the carrier by 
slightly moving the tuning con- 
denser. The set may now be 
rotated until maximum volume 
is obtained. 

The Cabinet 
Should everything prove satis- 

factory the set may be fitted in a 
cabinet. The size will depend on 
the type of battery and the 
diameter of speaker used. in the 
author's case the cabinet measured 
Loin. by $in. by 64in., the _dry - 
battery standing on end at the 
right side of taie cabinet and the speaker mounted in 
front of the frame aerial. The on -off switch may be 
mounted between the variable condensers. 

Volume and quality were all that could be desired 
from a set of this type, good matching of output trans - 

Output 
trans fr, 

<-- Parauet geea transformer 
2 (Under Chassis) 

Fig. 3.-Details of the chassis. 

former and the large diameter speaker helping a lot to 
this end. Range is adequate for any part of England, 
though a certain amount of knack may be needed to - 

tune in the Forées network fromsome `parts of the 
British zone. 

Weymouth 3 -wave Coil Pac 
ONE of the main difficulties for the I ome constructor 

is the building up of the heart of the tuning 
section. Compactness is one of the most 

important considerations, and there are now available 
some ready -assembled coil packs comprising coils and 
switching. One of these is the Weymouth, illustrated 
herewith. It is intended for a superhet circuit, and the 
illustration shows the five connecting leads and the 
place they take in the circuit. The 
unit is built on a stiff mild -steel plate, The coil pack, 
tinned. - is wired into a 

A high-grade switch is used which 
gives four positions, namely : 

Long wave 800-2,000 metres. 
Medium wave zoo -55o 
Short wave and Gram. 

59-50 
The coils are wound on an impreg- 

nated bakelite paper former, the long 
and medium wave coils are wound 
with art. silk covered copper wire, the 
short wave coils are woiitid with 
enamelled copper wire, the completed 
coils are then baked to drive out any 
moisture (the cause of many break- 
downs) and then dipped in a damp 
proof varnish to prevent moisture re- 
entering the coils. The coils are then 
tested for continuity and. are ready 
for assembly. 

High grade trimmers are used, and 

-are easily adjusted through the -holes provided. 
The trimmers and coils are assembled, and all the 

joints are soundly soldered, resin cored; anti -corrosive 
solder being used. 

The five different coloured leads are then soldered tc 
their respective .tags, as shown on the circuit. 

showing how it 
superhet circuit. 
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By THERMION 
The Views of a Bus -driver ! 

y SEE that one of the radio -critics attached to one j of Our daily papers has been sufficiently intrigued 
as to publish a letter from a bus -driver, expressing 

the views of the latter on what is wrong with the B.B.C. 
According to this bus -driver, the- B.B.C. should plan 
its programme to suit bus -drivers. Insufficient time, 
he says, is given to programmes suitable for bus -drivers. 
Everyone in this democratic country is entitled to his 
views, but it is the function of a critic to exercise his 
critical faculties and this is a case where space should 
dot have been devoted to a matter which quite rightly 
ought to have found its way into the nearest waste -paper 
basket. After all, the plumbers, the roadsweepers, the 
engineers, the tailors and the hairdressers have views 
on programmes, and great as is my respect for bus - 
drivers I do not conceive for one moment that their 
views on programmes should be adopted in priority to 
those others who also work for their living. 

I am only a brain labourer but my reasonable desires 
are entitled to be listened to, and I for one should 
strongly resent a programme designed to appeal only to 
bus -drivers. I think, on the other hand, that a certain 
amount of programme time could usefully be devoted 
to instructing conductors in the gentle art of giving the 
soft answer which turneth away wrath, and this pro- 
gramme could also be extended to appeal to ticket collec- 
tors, conductresses and clippies. There have been 
complaints right through the war concerning their 
impertinent and boorish treatment of the oppressed public. 
Odious Comparisons 

MR. J. T. SMITH, a member of the R.A.F. (who 
incidentally might listen in to the broadcast 

suggested in my previous paragraph) writes in reference 
to ` Torch's verse on page 143 of the March issue. 
He says that the B.B.C. compiles, arranges and produces 
practically the whole of its broadcast matter whilst 
the C.B.S. deals with only 9 per cent. approx. Mr. 
Smith is quite wrong and Ì should be glad if he would 
justify these fantastic figures. The S.B.C. does not 
arrange and compile practically the whole of its 
broadcast matter. It buys a very high percentage 
of its script outside. I agree that the C.B.S. employs 
many programmes produced by private concerns, but 
the only difference is thatthe C.B.S. receives money for 
its scripts from outside sources while the B.B.C. pays 
for theirs. I also agree that the C.B.S. receives money 
for broadcasting the programmes and that the large 
figures quoted by " Torch " are sometimes paid by the 
sponsoring advertiser. One has to take into_considera- 
tion the relative revenues, and ̀ the revenue of the B.B.C. 
is Very comparable to that of the C.B.S. in terms of 
revenue per listener. Regarding American news bulle- 
tins, I, agree that they confuse news with views, and the 
listening public is left to decide which is which. Ohr 
own news bulletins are strictly impartial. - 

Speeding Television 
RECENTLY about four hundred radio dealers in the 

service area of the Alexandra Palace transmitter 
met in conference in London to hear from the B.B.C. 
and the manufacturers what their plans are and today 
their own plans to bring television home to the public. 
This was the first shot in the British Radio Industries 
campaign to put television over as a nation-wide service 
in this country. The principal speakers were Sir Noel 
Ashbridgc, Mr. Maurice Gorham and Mr. C. O. Stanley. 
Trade test signals have been transmitted from Alexandra 
Palace for some months past and arrangements for the 

reopening of the public entertainment service have 
been completed. 

The manufacturers are far advanced with the restora- 
tion of pre-war television receivers and with the develop- 
ment of new models which are now nearing completion, 
Many of them, indeed, are now in production. The 
expansion of the service to the provinces is being planned 
by the Television Advisory Committee in accordance 
with the recommendations of the Hankey Report, and 
the plans of manufacturers and dealers will run in 
parallel. Prdb ess will thus rapidly gather momentum. 
Britain led the world in television in 1939, and this 
conference was an earnest of the determination of all 
sections of the industry to maintain this lead both 
at home and in the export market. 

Television, however, still has a long way to go. No-one 
has yet discovered a means of recording the programme, 
which means that every programme will have to be a 
live one, with stage sets and the artists in costume 
every time the programme is repeated. The artists 
cannot turn up in sweaters and slacks, swig tea and read 
a few lines of script when the producer feels like it. 
The broadcasters now will have to appear before the 
public eye and as many of them who were successful as 
readers of scripts will be quite unsuitable as artists who 
may be seen,lI suppose that as with the talking films 
a new generation of broadcasters will be brought into 
being. 

The variety stage folk are already nervous concerning 
the advent of the television era, but they have no need 
to be. The newspapers and the gramophone record 
companies were just as nervous when broadcasting 
started but the sales of both have benefited as a result 
of it. I think that television will encourage people to 
go to the music-halls and the theatres more than they 
ever did before. 
Official Competition 

PRESS 
ITEM.-Fulham Town Council is proposing 

to deal in radio and television sets. Where 
would this end ? We might soon have town councils 
selling furniture, coal, cigarettes, or whatever else 
they decided upon, thus competing with their own 
ratepayers and bringing many of these to ruin. 

Shall town councils supply us 
With all that we need ? 

A horrible fate 
To arrive at indeed, 
With bureaucrats bossing 
Whatever we spend 
Once let them commence, 
And it never will end, 
And the poor private trader 
Can then shut his shop, 
Tie a -brick round his neck 
And jump into the dock ! 

Town councils are servants, 
Not masters ! Oh, no 
Some need kicks in their pants 
To remind them it's so ! 

That we put them in power, 
And can still kick them out ! 

A fate t'hey're inviting, 
Without any doubt ! 

Shall we have council trading 
To ratepayers ruin ? 

Let our answer to this be : 

SCRAM ! NOTHING DOING 
" TORCH." 
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The Radio Range -2 
Further Details of this 

The Aerial System 
MORE interest attaches to the aerial and keying al circuits than to the transmitter itself, because 

these are probably different from the circuits 
of any other type of installation. It has been stated 
-already that it is customary to use two crossed loops for 
the aerial system. These may be either triangular, in 
the normal Beiliini-Tosi system, or rectangular ; the 
first arrangement is shown in Fig. 5, where it will be 
seen that the triangular loops are arranged around a 
7oft. mast, with small anchor 
supports at the corners. When 
using crossed rectangular Ioops, 
it becomes necessary to employ 
four tall masts. From this it will 
be understood that the former 
arrangement is more suitable for 
use with a mobile installation. 
With one version, use is made of à tubular toast which can be 
mounted on the side of the trailer 
housing the equipment, and raised 
in a short time by two or three 
men. The mast, although relative- 
ly light and slender, is quite 
safe due to the fact that the 
aerials themselves act as good 
guying stays. - 

In yet another system, suitable 
only for fixed and permanent 
stations, an Adcock array is used. 
This consists of four vertical 
aerials arranged at the corners of 
a square and fed by buried co- 
axial feeders. The system will 
probably be remembered as that 
widely used with ground direction - 
finding stations of both the 
medium -frequency and high - 
frequency type. 

The Radio-goniometer - 

No matter which of these aerial 
systems is used, the aerials feed 
into a radio-goniometer which 
consists of two stator and -two 
rotor coils. The two stator and 
the two rotor coils are mounted 
at right angles to each other, 
and the complete rotor is ar- 
ranged to rotate inside the stator. 
Control is by means of a knob Trailer With 
and pointer, the latter moving Transmitter 
over a 36o deg. scale. The 
pointer is so mounted that a reading of zero is shown 
at one of the four positions at which the stator and 
rotor windings are parallel to each other ; in other 
words, when there is maximum coupling between rotor 
and stator. 

"The two rotors are connected to the two loop aerials 
or to diametrically -opposite pairs of the Adcock array, 
while the rotors are connected.iº turn through a relay 
to the output circuit of the transmitter. Provision is 
made for tuning and balancing:tl e aerial and goniometer 

_circuits, but the tuning circuits are omitted from the 
diagram shown in Fig. 6, in the interests of simplicity. 

Orienting the Beams 
By turning the goniometer rotor it is possible to alter 

the courses of the four equi -signal beams. This is 
ekdlained m Figs. 7 and 8. The -radiation pattern 
shown in Fig. -7 is -that- obtained when the goniometer 
windings -are parallel, and that shown in Fig. 8 is 

Radio Navigational Aid 

produced by turning the rotor through 45 deg. It 
will be clear that intermediate settings of the rotor 
would produce different degrees of orientation of the 
beams. Further rotation of the rotor would have the 
effect of reversing the directions of the A and N sectors. 

When it is necessary to alter the right-angle spacing 
of the equi -signal beans use must be made of a fixed, 
open aerial in addition to the directional aerials. Here 
again, the practice corresponds with that followed in 

The Complete 
Aerial With 
Trailer Transmitter 

Aerial 
Cornes 
Support - 

Fig. 5.-This sketch gives an impression of the appearance 
and set-up of a mobile radio range installation. When a 
mains supply is not available there is a second trailer 

which houses a petrol -electric set. 

ground direction -finding, where an open aerial is used 
for " sensing." The open aerial is most readily employed 
in conjunction with an Adcock array, when it would be 
mounted vertically in the centre of the square formed 
by the Adcock aerials. By combining the operi aerial 
with one pair of directional aerials it ís possible to 
distort the polar diagram in various ways and thus to 
alter the courses pf the beams. One polar diagram 
representing the combination of open and directional 
aerials is shown in Fig. o. - In this case, the open aerial 
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is combined with the N radiators. By suitable phasing 
of the open aerial it is possible to obtain any required 
re -orientation of any of the beams. 

A -N Keying 
Fig. 6 shows only a simple relay for switching the 

transmitter output from one to the other of the aerials. 
Obviously it is necessary to provide a cam mechanism 
to give suitable timing of the relay. One methdd is 
shown in Fig. io. Here, a cam operates a pair of contacts 
which close and open the solenoid circuit of a biassed 
relay ; the arm of the relay is biassed toward one of 
the two contacts by means of a spring, so that the R.F. 
is applied to one aerial when the contacts are open and 
to the other when they are closed. This ensures that one 
aerial is always energised and therefore that there is no 
break in signal along the equi -signal beams. 

A somewhat different system is employed for keying 
the transmitter with characters of the two -letter call 
sign. In this case, the keying is effected by using the 
buffer valve as an opening and closing " gate." The 
method is quite simple, and is illustrated in Fig. it. 
A potentiometer across the H.T. supply is designed to 
apply a positive voltage of, say, 5o volts to the cathode 
of this valve. This is equivalent to applying a similar 
negative bias to the grid, and the voltage is such that 
the valve is biassed to cut-off. Another cam, with a 
pair of contacts, is provided and arranged so that 
when the contacts are closed the cathode bias is short- 
circuited, so " opening the gate " and allowing the 
output from the master oscillator to be applied to the 
power amplifier. 

During the A and N keying periods these contacts are 
kept closed and therefore the transmitter is fully oper- 
ative. But when the call -sign is to be sent, a third cam - 
and -contact assembly comes into operation and causes 
the `gate to be opened and closed in accordance with 
the Morse characters comprising the identification or 
call sign While keying is being effected by the so-called 
identification cam, the interval cam shown in Fig. is 
rotates, at half the speed of the keying care, and connects 
the transmitter output first to one aerial and then to the 
other for the period during which the two -letter identi- 
fication signal is being sent twice. 

In practice, all three cams are driven together through 
various forms of reduction gearing, and multiple contacts 
operated by the various cams are wired in series. It is 
not proposed to describe the complete keying system in 
detail, for it is a purely electro -mechanical device, and it 

Rotor 

Stator 
Fig. 9. (above)-When using an Adcock aerial system 
the polar diagram can be distorted by the introduction 
and suitable phasing of a fixed aerial, as indicated here. 
By distorting the polar diagram it is possible to alter 

the angles between the equi -signal " legs." 

Crossed 
Triangular 
Loop Aerie), 

Transmitter 
Output 

Fig. 6.-The arrangement of a Bellini -Tosi loop aerial 
system and associated radio-goniometer. The pair of 
stator and the pair of rotor coils are rigidly mounted at 
right -angles, while the rotor is free to rotate within the 
stator; a 360 degree scale is provided to indicate the 

position of the rotor. 

Rotor 
Coiis 

Stator 
Coils 

, I0000, Aerial 
Keying any 
Switching 

Fig. 7.-The theoretical radiation pattern from the 
crossed aerial loops when the stator and rotor windings 
of the goniometer are parallel to each other (gonio scale 

reading 36o--0 degrees). 

Rotor 

Relay 

Ste trie 

Fig. 8.-The changed polar diagram obtained by turning 
the gonio rotor through 45 degrees. 
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is sufficient for the purpose of this article to explain what 
combinations of keying are adopted and how they 
operate from the radio aspect. 

Power Output and Range 
It will be of some interest to know the order of the 

power output of radio range transmitters and to have 

Aerie/ Re/ay 

Tx Ourpur 

Keying Cam 
(A- N) 

Fig. 10. Diagrammatic representation of the action of 
the A N keying cam, which is used to operate a biassed 
relay. This relay transfers the transmitter output from 

one aerial to the other, through the goniometer. 

ah idea of the distances over which they can be operated. 
Most ranges have a maximum output into the aerials of 
about 800 watts, but in many cases this is reduced to a 
figure between 3o and too watts in order to avoid 
interference between different ranges operating on 
adjacent frequency channels. This is particularly true 
in this small country, but would not generally apply in 
a large continent such ás the Americas, Africa, Australia, 
and. India. 

As with -all transmitters, it is_ quite impossible to give 
any accurate details regarding the distance over which 
signals can be received. So much depends upon the 
geography of the country around the transmitter, as 

To Conic). 

Aeria/ Re/áy 

Tx Output 

Interval 
Cam 

Fig. 12.-The interval cam runs at half the speed of the 
identification cam, connecting the transmitter output first 
to one aerial and then to the other while the two -letter 
identification is sent out. .'In practice, the contacts of all 
three cams are interconnected and the cams are operated 

through a somewhat complex system of gears. 

well as at other points between the transmitter and the 
aircraft. lt can be stated, however, that distances up 
to 50o miles have proved possible, especially when a fair 
proportion of this has been over the sea. In hilly 
country it would be more reasonable to expect a range 

up to between 300 and 400 miles to an aircraft flying 
at, say, 22,00oft. When the power is reduced to about 
zoo watts it is often possible to fly a range for a distance 
of zgo to coo miles, but when the power is reduced as 
much as possible, the distance would fall to something in 
the region of zoo miles. 

Snags 
There are one or two small disadvantages of the radio 

range as a reliable navigational aid. These are concerned 
with the splitting and bending of the beams in certain 
conditions. For example, it is sometimes found that if 
a beam passes over very hilly country it splits up into 
two or mote narrower beams. This is not very serious 
when the aircraft is flying toward the transmitter, 
provided that the pilot keeps his aircraft sufficiently 
high to ensure that he is abefe the level of any hills, 
but can be misleading when flying away from the trans- 
mitter. A pilot experienced in flying a range would 
probably recognise a split beam due to its narrowness. 

Occasioeally it happens that a beam is bent, although 
not necessarily split, by high mountains in its path. 
In fact, kinks up to as much as 45 deg. have been 
recorded, but such severe bending is very unusual. 
When it does occur,' the possibility remains of slightly 
re -orienting one of the beams so that the mountainous. 

+ 5 

H T. + 

Suffer Valve 

Id ees'/f ication 
Cam (D G.) 

G. a- 
Fig. 11.-The identification care, which automatically 
keys the transmitter with a two -letter call sign, operates 
a pair of contacts which open and close the bias circuit 
to the buffer valve connected between the R,F, oscillator 

and the intermediate amplifier stage. 

obstruction responsible for the bending is avoided. 
Alternatively, the other three beams could be used and 
information given to pilots that the fourth was un- 
reliable and should either not be used or used only with 
the utmost care. 

It was mentioned earlier that the radio range differs 
from an S.B.Á. installation, in that it is not normally 
used with a Marker beacon transmitter. At the same 
time, it should be stated that a marker transmitter, 
operating on 75 me/s, is sometimes provided, this feeding 
into an upward -pointing aerial array mounted on, or 
in, the roof of the transmitter hut. 

Another refinement sometimes introduced is that of 
provision for speech -modulating the radio range trans- 
mitter, so that instructions can be passed to aircraft 
on the range frequency if necessary. 

At the present rate it would not be surprising to find 
radio ranges installed on every aircraft trunk route 
throughout the world during the next few years. They 
have the advantages over most other radio navigational 
systems of being very simple - to use and of giving the 
required assistance directly to the pilot. Up to the 
present, the production of the equipment has been 
principally in American hands. 
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Obscure Background Noises 
Details of the Cause and Cure of Reproduction Troubles 

Described by C. A. QUARRINGTON 

ATRAINED ear can detect pick-up rumble in a 
serious percentage of radiograms, among which 
may quite often be found relatively new instru- 

ments bearing the names of famous manufacturers. This 
re-entrant interference, although not nets', has never 
become the object of a standard nomenclature, but is 
known as pick-up rumble, pick-up microphony, re-entrant 
microphony, etc. The presence of rumble is most easily - 
detected by the use of a blank gramophone record, 
or as a substitute a record having a worth -while section 
of normal grooves which do not carry any recording. 
If such a blank record or appropriate portion of a normal 
record is " played " in the ordinary way, needle scratch 
alone should be heard. The presence of a continuous 
or semi -continuous noise, reminiscent of heavy traffic 
in the distance, denotes rumble. The least sign of this 
trouble should be regarded seriously as it will reach 
greater proportions when the instrument is reproducing 
heavy` orchestration although not so easily identified. 

Unless some experience of pick-up rumble has been 
obtained, it may be mistaken for pick-up vibration 
caused by worn motor bearings. It is, however, nor- 
mally possible to detect the latte=r by listening carefully 
to the motor with the pick-up removed from the record. 

The first and most obvious steps in preventing pick-up 
rumble is to ensure that tlee lid of the radiogram is a 
reasonable fit and lined with sound -absorbing material 
to prevent, as far as possible, the direct entry of sound. 
As a general rule, however, the trouble is not caused 
bÿ direct entry but by vibration of the cabinet, excited 
by the loudspeaker, reaching the pick=up via the motor, 
turntable, record and needle, and the first step, therefore, 
is to break this connecting " chain " at some convenient 
point. In, practice, the convenient point is almost 
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Fig. r.-A sectional drawing showing a convenient 
method of spring mounting a gramophone motor assembly. 

invariably found to be acoustic insulation of the motor 
assembly from the cabinet. In most types of radiogram, 
the motor is already rubber mounted on its brackets 
and this particular point does not offer any opportunity, 
and in this case the best solution is to suspend the 
entire motor -board from the wooden platform on whirls 
it lies. The two types of motor -board in general use 
are square and approximately pear-shaped ; the former 
may be screwed at 4 or 8 points, while the latter is 
normally screwed at 6 points. Provided that rubber 
of correct resilience or springs of correct strength are 
used, three or more suspension points can be used; 

Spring 

the number is immaterial. In the case of the pear- 
shaped assembly, hotssver, it is convenient to use three 
points on the pick-up side and two on the other side, 
as the weight distribution is uneven, and reasonable 
compensation is obtained by this method, making 
possible the use of a standard type of rubber buffer or 
spring at all points. 

It might seem that really resilient rubber would be 
ideal for this purpose, but in actual practice springs 
give every indication of being more satisfactory. A 
convenient method of arranging spring suspension of the 
metal motor -board is shown diagrammatically at 
Fig. r ; it is important that the main securing bolt does 
not touch ,the wooden sub -panel and consequently it is 
necessary to devise some means of keeping the bolt 
central. In the method suggested at Fig. r, blind 
holes are used strengthened by metal washers ; as 
small svashers with relatively large holes are not, readily 
obtainable, it is necessary to enlarge the centre holes 
as much as possible without danger of the spring slipping 
through. It will be observed that two washers are sunk 
into the wooden panel back to back, there being no 
need for them to be sunk deeply if the thickness of the 
wood does not permit. It will also be observed that the 
springs are spiral wound andtherefore require no locating 
at the end remote from the washers. Spiral springs 
of this type are obtainable from spring manufacturers 
in a variety of sizes and gauges; those which the author 
has found satisfactory and which are used by certain 
radiogram manufacturers arc of 18 gauge and approxi- 
mately bin. long. About tin. of the spring is hidden 
by the turned -over edge of the pear-shaped type assembly ; 
tin. can be sunk into the wooden panel, leaving 3/ 16in. 
clearance between metal motor -board and the wooden 
platform ; the rest of the length of spring is lost in 
compression. If necessary, the upper washer can be 
sunk to a greater depth at the expense of the underneath 
washer, which is, of course, out of sight. In the case 
of the square motor -hoard without turn -down edges, 

/00 /Q000 

Earth 1,000 
Cycles per Second 

Fig. 2.-A bass cut filter, which has the advantage of 
setting a minimum limit of attenuation. 

the spring must be somewhat shorter for the sake of 
appearance, unless the wooden platform is thick enough 
to take a deep recess. In the interests of neatness, 
however, the top washer should be sunk as deeply as 
possible consistent with optimum clearance. 

If in a particular instance all forms of springing, of 
which the method suggested above is typical, fail to bring 
about a cure, one of four courses is left open : To use 
a more substantial cabinet less prone to vibration ; to 
remove the loudspeaker to a separate cabinet ; to reduce 
the bass response Which is causing the initial vibration, 
or put up with the trouble. Of these alternatives three 
are obvious, but some remarks may be useful on the most 
convenient method of cutting the bass response;_some 
readers may view this suggestion as a very retrograde 
step, which it is where the balance of bass .middle and 
treble is correct. So many radiograms, however, have 



280 PRACTICAL WIRELESS June, 1946 

an unnaturally boosted bass response which can 
advantageously be cut down to more reasonable propor- 
tions. Fig. a shows a convenient circuit for reducing 
bass response, while at the sanie time limiting attenuation 
regardless of frequency ; the values. of the components 
must he selected to suit the prevailing conditions, but 
should not be so low that overall output is unduly affected. 
If a more violent type of bass attenuation is required, 
the circuit shown at Fig. 3 is suggested. Here, again, 
values should be chosen to give a reasonable output level - 

/00 /Q000 
1,000 

Earth Cycles per Second 

Fig. 3, An alternative bass cut filter which is more 
drastic than the arrangement at Fig. 2. If it is desired 
to provide the pick-up with a D.C. circuit, e.g., when 
using a crystal pick-up, the resistance shown dotted may 

be inserted, but mum- have a high value. 

I.F. Microphony 
A form of background noise is sometimes met with in 

superhet receivers which, in some ways, resembles 
pick-up rumble in character, although higher pitched. 
This phenomenon is usually termed intermediate - 
frequency microphony and is almost always caused by 
incorrect alignment of the intermediate -frequency 
amplifier. Consider Fig. 4, which shows the frequency 
response curve of a misaligned I.F. transformer, It 
will be observed that the shape is far from that considered 
desirable clue to the primary and secondary being tuned 
to incorrect and dissimilar frequencies, resulting in the 
true intermediate frequency " resting " on the side of a 
curve of abnormal steepness, a condition which results 
in a very large change of gain resulting from a very small 
change in frequency-; thus, if the frequency characteristic 
is prone to be unstable and can be made to wobble by 
vibration from the loudspeaker, reproduction will be 
-mutilated by a rapid change of volume that gives the 
impression of a continuous note which, reproduced by the 
loudspeaker, feeds back to the I.F. amplifier and persists 
unless varied from time_ to time at moments Of 
deep modulation. The actual cause of the 
frequency variation is usually vibration of a trimmer 
condenser or a coil can, or the coil itself, or, in a short- 
wave superhet where the intermediate frequency is high, 
by a wire or wires under tension. 

Fortunately it is not necessary to track down the 
offending component, as the trouble is eliminated by 
correctly retrimming the intermediate - frequency 
amplifier. Admittedly, a tendency for the loudspeaker 
to wobble the intermediate -frequency tuning cannot be 
regarded as desirable, but without the favourable 
condition produced by misalignment it is doubtful if 
even the most -trained ear could detect it. 

Parasitic Oscillation 
Notes on unusual background noise would scarcely 

be complete without some mention of parasitic 
oscillation, which takes the form of an objectionable 
continuous hiss at volume level quite disproportional to 
the normal hissing noise which, ís unavoidable when 
receiving weak signals. Parasitic 'oscillation can arise 
in any stage of any type of receiver, but is more common 
in those of the superhet class where the frequency - 
changer will most often be found responsible, presumably 
because that circuit is :expressly designed to oscillate and 
the conditions for parasitic oscillation are therefore 
propitious. 

Parasitic oscillation is particularly difficult to trace, 
and it is not always possible to use elimination methods 

because rutting out a stage will often stop it though it 
is not present in the stage eliminated. Perhaps the best 
way of checking for its presence is to insert a sensitive 
inilliammet, r, say o -s full scale, in series with the AX .C. 
diode Ioad resistance at the earth end, and gently rock 
the tuning control through one or more selected stations. 
If the meter exhibits signs of jitter or violent changes of 
reading, which are not accountable by the nature of the 
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Fig. 4.-A diagrammatic representation showing how a 
misaligned LF. transformer can produce a condition 
whereby a small change of frequency can cause a big 

change in amplitude. 

signal being received, parasitic oscillation is almost 
certain to be present. To apply this test to the oscillator 
stage alone, the meter should be inserted in series with 
the oscillator grid leak at the earth end, and the main 
tuning control rotated through- the entire wave -band 
with aerial disconnected ; slight changes will be recorded 
on the meter, due to the output of the oscillator varying 
slightly with frequency, but any sudden change of 
relatively big magnitude indicates parasitic oscillation 
beyond doubt. 

The cure for parasitic oscillation when located is 
often fairly straightforward, the first approach being 
the insertion of low value, non -inductive resistances in 
the anode and grid leads. It is important that the 
distance between the actual resistance and the point of 
connection to the valve -holder or top cap is as short as 
possible (a skilled mechanic can reduce this distance to 
less than tin.) suitable values are 50-500 ohms. In 
the case of the oscillator grid it may be preferable to 
put a similar resistance in series with the oscillator grid 
coil between coil and grid condenser instead of, or in 
addition to, the one close to the actual grid terminal. 
If parasitic instability is present in two or more stages 
that are symmetrical in their arrangement, e.g., two I.F. 
stages, it is desirable to employ different values of 
resistances in each stage to break up the symmetry. 

Quite remarkable examples of parasitic oscillation are 
sometimes met with which do not manifest -themselves 
until started off by some outside influence, and once 
started can only be stopped by switching the receiver 
off and on again. Some years ago the writer personally 
investigated a receiver where parasitic oscillation of this 
type was started off by switching on either of two 
electric light switches in the house, but the receiver was 
quite unaffected when other switches were operated. 

PRACTICAL WIRELESS 
SERVICE MANUAL 

By F. J. CAMM 
From all Booksellers 816 net, or 9/- by post direct from 
the Publishers, George Newnes, Ltd. (Book Dept.). 
Tower House, Southampton St., Strand, London. .C.2 
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The "Fluxite Quirts ` at Work 

"He's dropped it ! Well, what d'ye know, 

just look at our new radio! " 
"Don't worry, old chap. 
It won't hurt a scrap, 

Wiring's soldered with FLUXITE," grinned 
OH. 

See that FLUXITE is always 
by you-in the house -garage - workshop - wherever 
speedy soldering is needed. 
Used for over 30 years in 
government works and by 
the leading engineers and 
manufacturers. Of all 
ironmongers-in tins, 

8d., 114 and 218. 

Ask to see the FLUXITE 
POCKET BLOW LAMP, 

price 216. 

To CYCLISTS Your wheels will 
NOT keep round and true unless 
the spokes are tied with fine wire 
at the crossings and SOLDERED. 
This makes a much stronger 
wheel. It's simple -- with 

FLUXITE-but IMPORTANT. 

The FLUXITE GUN 
puts FLUXITE 
where you want it 
by a simple pres- 
sure. Price 116, or 
filled, 216. 

ALL MECHANICS W/ML' 

FLUXITE 
IT SIMPLIFIES ALL SOLDERING 

Write for Book on the ART OF "SOFT" 
SOLDERING and for Leaflets on CASE- 

HARDENING STEEL and TEMPERING 

TOOLS with FLUXITE, also en "WIPED 
JOINTS." Price Id. EACH. 

FLUXITE LTD. (DEPT. W.P.) 
BERMONDSEY ST., S.E.I. 

""Oe 

1 

WE WERE THERE 

Even before the birth of .broadcast- ing.. before the days when to hear 

the prºgram`rnes of 2L0 was regarded 

as the ninth wonder of the world, 

the Hause of Bulgin was designing 

and building efficient components 

for "wireless telegraph instruments." 

And with the passing of the years 

the name BULGIN has figured promi- 

nently in every new radio and 

electronic development. To -day, 

this wealth of experience is at your 

disposal, not only in the wide range 

of BULGIN Standard Components 

but in the design and manufacture 

of special units to fulfil a particular 

need as well. 

BULGIN 
"The Choice of Critics" 

A Name Synonymous with Radio 

A. F. BUM & CO., LTD. 

BYE PASS RD., BARKING, ESSEX 

TELEPHONE RIPPLEWAY 3479 
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The TOM THUMB 
AMPLIFIER. 

A small compact amplifier, using 6F6's 
in push-pull, with new linear phase changing 
circuit. With an ordinary magnetic pick-up 
it gives 15 watts output. Complete in 
case, 9x8x6- inches. 
Ready to assemble, 98.18.0 (Crg. & Pkg., 216) 

Supplied complete and assembled for 201 - 

extra. 
ALSO 
The A.23, an improved version of famous 
A.20, still in vigorous demand. £14.0.0. 
or assembled complete for 301- extra. 

Write for illustrated literature. 
Horn Speakers, 12 -inch P.M.s, Mikes and 

Stands. 

Every conceivable transformer or cºm- 
ponent.. is available from us -Specialists in 

the design for Home Construction. 

RADIO INSTRUMENT Co., 
294, Broadway, BEXLEYHEATH, KENT 

YOU 
can become 
a first-class 

RADIO 
ENGINEER FR 
We are specialists in Home - 
Study Tuition in Radio, 
Television and Mathematics. 
Post coupon now for free 
booklet and learn how you 
can qualify for well -paid 
employment or profitable 

spare -time work. 

T. & C. RADIO COLLEGE 
NORTH ROAD, PARKSTONE, DORSET. 

(Post ist unsealed envelope ld, stamp) t 
IPlease send me free details of your I 

t HousuoureS -tudy Mathematics and Radio 

ADDRESS.... . »..« 

P. 72 

In sound working order ! 
Ex-R.A.F. AIRBORNE G.P. 

TRANSMITTERS 

TYPE 
1154 

Complete with 4 valves. Frequency 
coverage : 500 k -c/s, 200 lcc/s, 10 me/s, lï mm/s, 
2.35 me/s, S me/s, 2.5 ine/s. rower input 
1,200 v., 200 m a. ITT., 6 v. 4 amp. 1F. 
Chassis size 15ín x 1;gin. x S}in. in metal 
cabinet. Supplied in strong wood case, with 
metal bound corners and carrying handles, 
easily adapted for Amateur use. 10 gns. Lees Power Tack 

. R.A.F. Model 1155 
COMMUNICATION 

RECEIVERS 
These receivers are made to the stringent 
specification of the Air Ministry and are fitted 
with a large scale dial calibrated from 7.5 me/8 
to 1,500 kc/s. Complete with 10 valves, includ- 
ing magic eye, they are fitted in a strong metal 
cabinet and supplied in good carrying case. 
They require only a power pack to be 1+15 
ready for immediate operation.... 2i V 

-For Callers Only- 
BAIRD TRANSFORMERS 

AND TUBES 
2lectromagnetic Cathode Ray 
Tubes. 15 inch... £6 10 0 
High Voltage Transformers for 
the above. 6,500v3m/a.... 20/ - 

SMALL FRACTIONAL H.P. MOTORS. 24v 
DC/AC, Universal and Reversible. Weigh 
20 s u,e. Size 2; ;:'2{ ,tin 22,' 
D.C. MOVING COIL AMMETERS, 6-50 amp. 
Centre zero reading _ 12/ 
5 -WAY PUSH-BUTTON UNITS, witnon 
buttons 2 
CONDENSERS, 2 mid. 250 v. and 500. v wk", 
1'3 each. .1 ofd., 5,000 v., wkg., 6í9 each. 
.1 mid. 350 v. wkg., Sd. earls or 6,'- dbz. 
MOVING COIL INSERTS. Can be used as Head- 
phones Midget Speakers (without transformer), 
Speech Hikes, or adapted for rick -ups. In 
perfect order but without grille. Coil, 50 ohms 

3/6 

-AN OPE NINVITATION- 
R'e cannot list all the R..A.P. gear we have 
for sale.. You are invited to call and see the 
stocks of chassis, receivers, transmitters, 

. instruments and components. It will pay 
you to curse in and walk around. 

We do not issue lists and cannot des 
--N.B. with correspondence on the good 

we offer. 

l ONDON CENTRAL 
RADIO STORES 

Closed Thurs. 1 p.m. Open all day Sat. 

23 LISLE: STREET 
LONDON, W.C.2 

CERrard 2969 

June, 1946 

THESE ARE IN STOCK- 
RADIO COMMUNICATIONS. By 

W. T. Perkins and 1L, W. 
12/6. Postage 6d. 

PRACTICAL WIRELESS SERVICE 
MANUAL. By F. A. Caillai. 
8/8. Postage 6d. 

RADIO SERVICE TEST GEAR. By 
W. H. Cazaly. 6/, Postage 4d. 

RADIO UPKEEP AND REPAIRS. 
By A. T. AVitts.. 7/6. Postage 4d. 

FOUNDATIONS OF- WIRELESS. By 
M. G. Scroggie. 7/6. Postage 4d. 

AN INTRODUCTION TO THE 
THEORY AND DESIGN OF 
ELECTRIC WAVE FILTERS. By 
F. Scovyeit. 15/-. Puetaue 4d. 

SHORT WAVE WIRELESS COM- 
MUNICATION. By A. W. thdner 
and C.-R..Stoner. 35 -. Pod -age 6d. 

TIME BASES (Scanning (lenerators). 
By O. S. Puckle. 16/-, Paslage 4d. 

THERMIONIC- VALVE CIRCUITS. 
By E. Williams. 12/6. Postage 4d. 

THE AMATEUR RADIO HANDBOOK, 
Secoua Edition. 316. Postage 4d. 

THE WIRELESS WORLD VALVE 
DATA. 2/-. Postage 2d. 

NEWNES ELECTRICAL POCKET 
BOOK. 6/-. Postage 4d. 

LUMINOUS TUBE LIGHTING. By 
Henry A. _Hiller. 10/6. Postage 4d. 

FLUORESCENT LIGHTING. By A, D. 
S. Atkinson. 12/6. Postage 4d. 

Write or call for complete list, td. 
THE 

MODERN BOOK 
COMPANY 

(Dept. P. 8) 
19-23, Praed Street, London, W.2. 

RADIOSALES 
91, BALFOUR STREET, HANLEY, 

STAFFS. 
COMPONENTS. BOOKS. 

AMPLIFIERS. -15- w. kit. 26FRs, 
tid7 and Ciáü complete, drilled, with 
drag., valves, etc. Paper smoothing. 
Good quality. £12 19s. 

18 w. kit. Extra small, with steel 
ease and handle. 21W11s, trine and vol. 
controls. 15 w. front Lmag. pick-up: 
Complete for' assembly,- £8 181.,' 

- packing 2/6. 
COIL UNIT.--S'ltet S., M. and L. 
leave, sold as unit with switching, 
trimmers and paddero ready made on 
chassis, 38/- each. 
COILS. 'TRF boxed pairs, wills circuit 
M.W., 4/9 pair. -Ose. (46S) 3EW., 
2(3 each. 
I.F T.s-4G5 iron cored, canned, 15/ - 
pair. diii. x lin. x liir. perms, toned, 
iron cored; calmed, 211- flair. - 

T.R.F. RECEIVER. -4 valye A.C. kit, 
P.M. speaker, 21 watts, metal cabinet, 
complete valves and ding. to assemble; 

£11 ils. each. 
CONDENSERS. -To .0005, pp.; to 
.01,1/-; 1, 9d. each. Send needs. 
SPEAKER.S.--Sin. P.M., 28,6, with 
trans, tUn. P.AI.. do. b'til. P.31., 
less trans., 30/, 21 -in. P.BI.. eto_ Sin. 
P.M., 22,16, less trans. 
TRANSFORMERS. -350 v_ 80 ois., 
lï v. and 5 v. or 4 v. and 4 v., 35'. each. 
Pentode 0/1'. 7/6. Hidset. 6/-. 
Midget choke, 7/6. 
MAINS DROPPERS. -Var. taps. .3a 
750 5,16 ; ..2a. 050, 416, with feet. 
Send 2(el. S.A.E. for full monthly 
list. Advice free with 23d. S.A.E. 
C.O.D. or- C.W.O. Range of 

Technical Books available. 
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Modern Transmitter Design 
Hints for the Amateur Constructor Who Wishes to Build a Transmitter 

By W. J. DELANEY (G2FMY} 

ANY amateurs who have now left the Services 
are anticipating the grant of an amateur ,trans - 
mating licence as their service activities may 

qualify them to hold a licence under the present G.P.O. 
regulations. (Full details of these regulations will be 
found on page 284.) At the moment only three wavebands 
are available, but it is hoped that later, when Service 
requirements have been fully considered and certain 
frequencies given up, other bands will become available, 
and thus one of the main difficulties confronting the 
amateur is how to build a transmitter so that full 
advantage may later be taken of all the bands available. 

It is well known that by using a crystal oscillator 
and having a crystal with a low frequency, multipliers 
or frequency doublers may be fitted so that various 
harmonics of the crystal frequency may be selected. 
This, then, is obviously the basis of a modern transmit- 
ter. In the interests of simplicity and construction, the 
majority of amateurs prefer the Tritet circuit, as this 
enables a single valve stage to be used and any harmonic 
of the crystal selected. It is important to remember, 
however, that all harmonics will not be selected at the 
same strength of output. This type of circuit can also 
be used as a straight crystal oscillator. In order to use 
the higher harmonics of the crystal it is preferable to 
employ a frequency doubler stage immediately after the 
Tritet. 

Frequency Doublers 
The efficiency of the harmonic selection falls off 

progressively as the multiple increases, as has already 
been mentiºned, and this applies also to the frequency 
multiplier or frequency doubler circuit. Therefore, 
if we use ä crystal in the grid Circuit ofthe Tritet and wish 
to operate on the eighth or higher harmonic, then we 
must interpose a multiplier between the C.O. stage and 
the P.A. This means then, that for normal use over a 
wide band of frequencies we need as a minimum a 
Tritet stage, one multiplier stage and the P.A, So far 
so good. 

The next point concerns our aerial coupling arrange- 
ment. Again, for maximum efficiency on any particular 
band we must consider the actual frequency in use, and 
it is not desirable to couple the anode circuit of the P.A. 
direct to the aerial: As, in many cases, the aerial 
will be erected in a back garden, and the transmitter 
may be situated in a spare room which is usually in the 
front of the modern house, we must provide some form 
of coupling which will not introduce" losses in trans- 
ferring the energy from the P.A. stage to the aerial, 
Undoubtedly the best form of arranging this is to use a 
link -coupled arrangement, and as this lends itself to so 
many changes with little difficulty, it is recommended 
that it be employed also between the separate stages of 
the transmitter. 

The Final Design 
This leads us then to consider the final arrangement 

of the transmitter.- We need three separate stages of 
the transmitter proper, plus a power unit and an aerial - 
coupling unit. As there may be various new types of 
components and valves appearing on the market at a 
later date, it is desirable that We should build our trans- 
mitter in such a manner that we can take advantage 
of any change without- having to rebuild the complete 
apparatus, and, therefore we should build each of the 
stages above -mentioned as a separate unit. To house 
these in the most convenient manner, and without taking 
up too much room, the well-known rack -assembly will 
undoubtedly be used. A suitable rack could be built 
from ordinary timber, using lengths of sin. by tin. 

material for the framework and supports for the various 
sections, and building each section on the old-fashioned 

-flat baseboard and metal panel scheme. Chassis design 
is hardly needed as it will tend' to obscure certain parts 
of the wiring and components and will,not lend itself 
so easily to changes. 

In building up the panel or rack assembly the power 
unit should be placed at the bottom, with the aerial 
coupling -unit at the top. The link coupling between 
the three stages may be ordinary twin flex of the 5 amp. 
type, but between the aerial unit and the aerial proper 
tie specially -designed transmission line should be used. 
To avoid any loss due- to this latter line radiating, 
or forming any part of the aerial circuit proper, it is 

Fig. I.-The Tritet circuit in bare outline. 

also worth while to build another small coupling unit 
and to mount this immediately inside the house where the 
aerial feeders are brought ín. The only drawback with 
this arrangement is that it is difficult to carry out au 
adjustment of the unit and at the same time observe 
the aerial current meter which will be mounted on the 
panel of the aerial unit on the rack assembly, However, 
this difficulty may be overcome quite satisfactorily 
by'fitting an ordinary pocket -lamp bulb in a closed loop 
coupled not too tightly to the aerial coupling coil, and 
as the aerial is brought correctly into resonance the lamp 
will glow. A small cover round the lamp to exclude 
normal daylight will enable the glow to be seen and the 
coupling unit should be tuned for maximum brilliancy 
after the main aerial unit has been tuned. 
Precautions in Link .Coupling 

There is really nothing critical so far as length of 
the link coupling is concerned, but there is one very 
important point which should receive attention. The 
coupling must be purely inductive and not a combination 
of capacitative and inductive, and for this reason the 
arranígenrent of the link -coupling coil should be the 
subject of experiment. In general, a thinner gauge of 
wire than the coil to which it is coupled should be used, 
and the coupling coil should be placed at the low - 
potential or " cold " ends of single -ended circuits or in 
the centre of push-pull circuits. In both cases, whether 
the coupling coil should be inside the main coil or 
outside it, or whether it should be interwound, is a 
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APPLICANTS for a licence to establish an amateur 
wireless station who have not previously held a 

. licence to install wireless transmitting apparatus 
will be required to furnish evidence of .British nationality 
and proof that their technical knowledge and operating 
ability reaches a certain minimum standard. The proof 
normally required will be a " pass "- 

(a) in a test, conducted by the Post Office, in sending 
and receiving morse signals at the rate of 1s words a 
minute, and 

(b) in the City and Guilds of London Institute's 
" Radio Amateurs' Examination." - 

Exemptions from one or both of these examinations 
will be allowed where applicants can produce, proof of 
equivalent or better qualifications. A leaflet will shortly 
be- obtainable from the Engineer -in -Chief (W515) G.P.O. 
London, E.C.1 setting out particulars of such exemptions. 
These particulars will include a list of grades in the 

matter for experiment, as it has been found by the writer 
that on some frequencies the outside coupling gave 
better results, whilst on others the inter -wound scheme 
was best. It is not proposed to give full constructional 
details and diagrams for this type of construction as the 
details are intended only for those who already have 
an A.A. Licence and wish to start the building of their 

OsC, ©o cibler 

Link 

post-war transmitter, and they will have sufficient 
knowledge to be able to incorporate any of the above 
ideas in their -equipment. At a later date we shall be 
giving full- constructional data for the beginner, but 
it must again be emphasised that no transmitting 
apparatus must be built or experiments in transmitting 
carried out until a licence has been obtained. 

Link 

Fig. 2.-The schematic arrangement of the ansmitter layout. 

Aerial 

Transmission 
Line 

G.P.O. Amateur Transmitting Licence 
Forces, service in which will be regarded as qualifying 
for exemption. 

The first City and Guilds of London Institute's 
Radio Amateurs' Examination" will be held on 

8th May, 1946, between the hours of q.p.m. and io p.m. 
at 'Technical Institutes throughout the country; the last 
day of entering for the examination was the 31st March, 
1946. The fee for the examination is ro,J-, in addition to 
which the examination centre may make a small charge 
for accommodation. Intending candidates who may 
experience difficulty in finding a suitable examination 
centre should write to the Superintendent, City and 
Guilds of London Institute, Department of Technology, 
3r, Brechin Road, London, S.\V.p, who will also supply 
particulars of the " Radio Amateurs' Examination " on 
demand. Examinations will be held annually in the 
future, or more frequently if there is sufficient demand 
for them ; it is possible that a further examination may 
be held before the end of the present year. 

Novel Volume Control 
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The circuit of the control at "full volume," "half Volume" 
and "off." 

BEING unable to obtain a constant impedance 
volume control, I constructed one in the folloü-ing 
way. First, three r -in. dia. gears are drilled to 

take a +in. spindle. - Next, drill a piece of plywood 
with three 215in. dia. holes, the distance between thèni 
depends on the -depth of the teeth of the: gears used. 
Bolt the three variable resistances to the 'panel. The 
gears are now soldered to their respective spindles. 
Finally, the Wiring is carried out-this is made clear 
in the theoretical diagram. 

This method of volume control gives good quality 
reproduction in conjunction with a microphone or 
pick-up, as the impedànce is constant at all volumes.- 
T. N. Dons (Bath). 
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Details of the complete assembly. 
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Frame Aerials for. Portables -1 
The Design and Efficient Working of Frame Aerials as used in Portable Radio Sets 

By M. D. H. WHITEHEAD, B.Eng.(Hons.) 

WITH the war over and an increasing amount of 
midget components coming on to the market, 
many people are beginning to think of construct- 

ing portable sets. The compact, all -dry, midget set 
with good selectivity and volume is what most amateurs 
aspire tó build. Many of them construct such sets but 
very often the possibilities of a frame aerial are neglected 
or an inefficient one is used as very little information is 
available on their construction. The writer has seen 

P tt % p Fig. i.-Tlze simple loop Pr 
aerial. 

several portables which were really heat except for 
unsightly and inconvenient throw -out aerials and earth 
clips for fixing on pipes, etc. Resu is which are in most 
cases superior to those from a throw -out aerial can be 
obtained from a good frame aerial. 

Theory of the Frame Aerial 
Before going on to discuss the construction of aerials 

of this type it is necessary to ,have a brief idea of the 
theory of their working. 

The voltage output of a simple vertical aerial is given 
by V- El where V is the induced E.M.F. in volts and F 
the field strength in volts/metre, h is the effective height 
of the aerial in metres and is usually taken as about half 
the physical height. 

250 

230 

2t0 
V 

170 

30 32 34 36 38 40 
Number of Turns, 

Fig. 5.-An example of inductance calculation. 

Considering the simple loop as shown in Fig. r, it is 
seen that when the field cuts a loop of this type E.I.F.'s 
ei and e2 will be induced in AB and CD respectively, 
but will be in opposition round the loop. If the field is 
at 90 deg. to the plane of the aerial, these E.M.F.s, being 
equal, cancel one another out. If the loop is rotated so 
that the pane ABDC is in line with the transmitter 
there will be a difference in phase between el and e2. 
An E.M.F. round the loop is therefore produced equal to 

the difference of ei and e2. 
It can be proved that in this 

case the induced E.M.F. E will be 
given by 

E_27FA volts 
A- 

where A is the area of the loop in 
square metres and A the wave- 
length in metres. 

Frame aerials used :in portable 
Direction of receivers are a development of the 
minimum simple loop and consist of several 
pick-up turns ' (Fig. 2). The formula for 

the induced E.M.F. then becomes 
2r.F AN E= volts 

where N is the -number of turns on 
the frame. 

The effective height of a frame 
aerial is given by 

27'A 
A- metres. 

Suppose a transmission on 300 metres is being received 
on a frame of 3o turns with an area of I/ro of a square 
metre, the effective height is 

2710.1.30 1i= 0.063 metres. 
This is very much less than the effective height of an 
outdoor aerial or even a throw -out one, but with careful 
construction very good results can be -obtained. There 
is also the advantage that they are directional, which 
in these days of overcrowding on the air very often 
eliminates unwanted- transmissions. 

Direction of 
maximum 
pick-up 

2.-The directional 
erties of the frame 

aerial. 

Fig. 3.-The box type (left) and pancake type aerials. 

Types and Inductances of Frame Aerials 
There are two main types of frame aerials used in 

portable receivers, (a) box type, (b) pancake type. 
These are shown in, Fig. 3. There are, of course, varia- 
tions in the construction of these two basic types but 
these are discussed later. 

The frame aerial hi portable receivers is tuned and 
forms the first H.F: circuit. Therefore, consideration 
must be given here to its inductance. Most readers 
will be familiar with the formula- for the inductance of 
a single -layer coil 
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L=72d2n2lkX ro -3 pH 
where d is the diameter of the coil in ems. 

n is the turns/cm. 
I is the length of the coil in ems. 
k is a factor which depends on the ratio of the 

diameter to the length of the coil. The value of k can be 
determined from sets of curves or tables which are con- 
tained in most radio handbooks. 

This formula applies to coils or frame aerials of circular 

+/ 

-3. 

-+4- 

b £!2 0°4 00 
Ratio d/D 

, 

handling figures. It is not actually necessary to use this 
formula but it simplifies construction if a rough idea 
of the number of turns can be obtained first. In the 
use of the formula trial and error methods have to be 
reverted to. When the dimensions of the frame, gauge of 
wire and winding pitch have been chosen it will be seen 
that in order to. determine the values_ of A and B the 
number of turns must be known. The number of turns 
will have to be chosen and the corresponding inductance 

04 

03 

O/ 

2 3 4 56769/0 20 3040 6080/00 
Number cf Turns 

Fig. 4.-Graphs for the determination of the constants A and B as referred to on this- page. 

cross section. It is usual in a portable set to have a 
frame aerial of either square or rectangular cross section. 
In the case of a square frame with -a single layer winding 
the formula for the inductance is 

L= 8an" [1ogf -I- 0.726 -F 0.223-] - ban [A -{- BI x re -3p11 

where a is the sided the square (to centre of wire) in cros. 
n is the number of turns on the frame. 
D is the winding pitch (distance between adjacent 

turns of wire from centre to centre). 
b is the length of the coil =(n-r)D in eins. 
A and B are constants and can be determined from 

either tables or curves A set of curves '-for 
obtaining these constants is shown in outline, 
Fig. 4. These should be reproduced on -squared 

graph " paper. 
d is the diameter of the wire in ems. 

For a flat or pancake type aerial the formula must 
be modified. Since the side of the square is not the 
-same for every turn, a mean value must ,be obtained. 
This is most readily applied in the formula by writing 
ar -(n1) D instead of a, where al is the side of the square 
formed by the outer wire. 

So far only square aerials have been considered. As 
the frame aerial is often built round the set it is most 
unlikely that it will be square but rectangular. The 
greater the difference between the sides of the rectangle, 
'the smaller the inductance becomes. Consequently the 
square aerial has the greatest inductance. Suppose the 
frame has depth a and width e. Then if the ratio a/c 
is 2 the inductance is decreased 2.3 per cent. and if 
a/c is 5 it is decreased 17 per cent. In any actual set 
it is most unlikely that the ratàa a/c will ever exceed z 
and in many cases it will he practically unity and can 
therefore almost always be neglected. - 

Design 
The actual dimensions of the frame will be decided 

upon by -the size of the cabinet if it is a box type aerial 
that s to be used or. upon the space. -available if it is a 
pancake type. -Tl:e above formula. is somewhat com- 
plicated and may prove difficult to those not used to 

a 

calculated. For medium waves 2oo-56o metres the 
inductance should be about r7ouH and for long Waves 
700-2,000 metres 2,2oopH wlsen tuned by a o.0005 mfd. 
condenser. An example of the calculation is now given 
for those not familiar with the trial and error method 
of calculation. Suppose with 4o turns as the medium 
wave winding the inductance is found to be 25opH. 
This is obviously too high and so the corresponding 
inductance to 3o turns is calculated. This may be 15opI3. 
The required value lies between these two. Calculating 
the inductance for 33 turns a value very near to 170µH 
will be obtained, say 165pH. The exact answer is 
obtained by drawing a rough graph of turns and induc- 
tance (Fig. 5). It is seen from this graph that the correct 
value for the number of turns is 34. 

So far all our considerations have been almost purely 
theoretical. There are, of course, various factors which 
affect the inductance of the aerial and it may require 
a few more or a few less turns than those calculated. 

The construction- of the box type and pancake type 
are not quite the sanie and so they will be dealt With 
separately. 

(To be continued) 

REFRESHER COURSE IN 
MATHEMATICS 

By F. J. CAMM. 
8/6, by post 9/ - 

THE SLIDE -RULE MANUAL 
By F. J. CAMM. 
5/-, by post 5/6 

From: GEORGE ` NEWNES, LTD., Tower House, 
Southampton Street, Strand, W.C.2. 
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Practical Hints 
Switches for Miniature Sets 

WITH the aid of plastic wood and 
small brass nuts and bolts it 

is 'easy to snake simple shorting - 
switches of great efficiency for radio 
frequencies and battery voltages. 
They can be made to any size. or 
shape required, and can also be made 
in the form of a solid strip or bank 
of independent switches. It should 
be noted that they are unsuitable for 
A.C. or high tensions. 

A single switch is built up as fol- 
lows. A small square of plastic wood, 
say lin, thick, is moulded in the 

Nut 

Small Lug 

Cue from 
Strip Brass 

Miniature 
switches made 
from plastic 

wood. 

THAT DODGE OF YOURS ! 

Every Reader of °'PRACTICAL WIRE- I 
LESS" must have originated some little 
dodge which would interest other readers. 
Why not -pass it on to' ni? We pay half-a- 

a 
guinea for every hint published on this 
page. Turn that idea of yours to account 
by sending it in to us addressed to the 
Editor, " PRACTICAL WIRELESS," George ' 
Newºes, Ltd., Tower Rouse, Southampton 

a 
Street, Strand, W C P.. Put your name 
and address on every item. Please note 
that every notion sent in must be original. 
Bark envelopes " Practical Hints." 

SPECIAL NOTICE 
All hints must be accompanied by the 

e iii of cover. 

fingers. Great accuracy is not needed as it can be filed true 
when set: Through the centre is mounted a brass nut and 
bolt ; the nut must have bad a small lug soldered to it, 
to project from the side of the switch as a soldering tag. 
WVhenthe.nut is in place inside -the plastic, with the lug 
showing at one side, the bolt may be carefully, unscrewed 
and withdrawn : this is to prevent it getting stuck when 
the plastic dries. The tablet is now allowed to set hard, 
when its surfaces may be riled neatly. It now appears 
as in A. 

A piece of strip brass is now cut to the shape B. 
One side of the plastic square is smeared lightly all 
over -with Durofix, and the brass contact is placed so 
that the round end covers the bolt -hole and the lug 
projects conveniently. With this in position, a piece 
of plastic wood is quickly pressed over it and squared 
off to form the base of the switch. - When set, it may 
have its final smoothing. 

The bolt is now fitted with a small wing for ease in 
turning, and is screwed lightly home. It will be realised 
that the nut is now one pole of the switch, and that 
when the bolt is screwed home it contacts the brass B 
which forms the other pole. A quarter turn suffice, to 
operate the switch either way. C shows the completed - 
article.; the base may be drilled for fixing as required. -D. A. PICKFORD (Storehouse, Glos). 
Easily Made Microphone Transformer 

IHAD on hand an old B.T.H. 2 :I ratio L.F. 
transformer, and hit upon the following idea of 

making a twin -ratio " mike " transformer. 
I removed the clamping bolts and hakelite end pieces 

of the transformer, -after first unscrewing the terminals, 
and then pulled out all the laminations, which left the 
bobbin as shown. I then took some No. 30 s.w.g. 
d.c.c. wire and wound on about 20o turns, anchored 
the ends on the side cheek, and covered the winding 
with a laver of insulating_ tape. 

I bored two small holes in one of the Bakelite end 

Bobbin 

pieces and fitted two terminals. The 
ends of the new winding were then 
soldered to the back of the terminals, 
on the .inside_ of the end piece. I 
then" reassembled the transformer, 
which' appeared as shown in the 
other sketch. 

The ratio, using the original 
primary as the new secondary, would 
be about 5o : T, and using the normal 
secondary about roo ; r.-G. ALLONEY 
(Windermere). 

Rome -made Plugs and Sockets 
Q MALL two -pin. plugs and sockets 
17 are not readily available, but 
contribute largely to the adaptability 

Secondary 

Middle 
Primary Cheek 

Ends" of 
New Winding 

Mr. 
New Terminals 

Allonbÿ's suggestion for waking a microphone 
transformer. 

of miniature equipment. The employment of eyelets 
for sockets and split pins for plugs has met -this 
disability with some measure of success. 

For the sockets the base for the eyelets is any junk 
insulating material, cut to suit existing requirements. 
The method of connection is by means of soldering tags 

Wood 
Block 

Insulating Shoe 
Material Eyelet 

suggestion froni 

Soldering Tags 

Ordinary split -pins are used 
to make up these plugs, 
and eyelets'for sockets. A 

Mr. G. C. Willis. 

on the protruding portion of the eyelet or alternatively 
riveting over as illustrated. - 

The plug consists of a small block of wood, slotted 
to take the heads of the split pins, and drilled through 
the centre for the wire. 

To- keepthe pins in position a piece of Bakelite or fibre is drilled and screwed on the wooden block. It will be .readily understood that the slot prevents 
turning of the pins.-G. C; WILLIS (3honlcscaton). 
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German Flying -bomb Transmitter 
Details of the Apparatus and Circuits Employed in this Novel Equipment 

jTHIS article gives the details and circuit 
diagram of the transmitter which was carried 
on some of the German flying bombs, and 

which was used in conjunction with ground 
stations to give D.F. bearings. 

A specimen of the S.23a was received in sufficiently 
good condition to enable reconstruction of its 
circuit to be made and its characteristics to be 
determined, Later, another version, the S.23b, 
was obtained. The Modifications observed in 
these transmitters are enumerated later. 

C.W. signals in the frequency band 340-450 kc/s. 
are given, by this transmitter Which has been 
found in a certain number of the flying bombs. 
Signals have been heard in this band andidentified.> 
as originating from a bomb. The radio equipment 
of the S.23a includes a relay to switch on the 
H.T. and L.T. batteries, the latter supplying the 
heater and the motor which drives a coding wheel 
to provide frequency -change keying. 

General Arrangenient 
The transmitter is housed in a plywood box 

84in. >c 6in. x 6in. and weighs 61b. (Fig. a). The 
workmanship is sufficiently good for the equipment 
to fulfil its purpose although not of the normal 
high standard met with in other German equipment. 

The components are mounted on the lid (Figs. 2 
and 5) with the exception of the relay which is 
secured by means of a bracket to one side of the 
box (Fig. 3). This relay is reset by a spring -loaded 
button, marked D, which is mounted in the 
adjacent side. 

The supplies are brought into the unit by three 
plugs fastened to the outside of the lid with 
metal straps (Fig. a). Plug r is the H.T. lead, 
the metal sheath of which is earthed although. 
the cable itself is rubber -covered, and has no metal 
braiding. Plug II feeds the relay coil while plug III 
supplies the valve heater and the coding motor. 

Fig. 2.-Showing some of the components inside the box. 

Fig. i.-The transmitter in in wooden case. 

The aerial and earth terminals are two bolts fixed in 
the lid, the aerial feeder connection to the aerial being 
made in the coaxial tube described below. A cardboard 

cover is fixed to the top of the box 
and protects the connections of a 
bank of condensers. 

Circuit 
The transmitter is a simple C.W. 

self -oscillator using a tapped 
inductance which is tuned by the 
aerial capacity, a trimmer condenser 
and two banks of fixed. condensers. 
The trimmer and both banks of 
condensers are all connected iñ 
parallel giving a capacity range of 
18o7 to 2256 gHgF. 

The feed-back coil in the grid circuit 
appears to give too much coupling as 
there is another winding of two 
turns, which is wound in antiphase 
and was obviously added at a later 
date. The grid and screen of the valve 
were strapped together, giving it the 
characteristics of a high -impedance 
triode. 

When the relay (Fig: 6) is operated 
it closes the contacts .in the H.T. 
and L.T. lines, while at the same time 
a latch holds the armature in the 
closed position and an associated pair 
of contacts opens the operating coil 
circuit. Resetting is by means of the 
push-button mentioned above. 

The code wheel operates a switch 
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in the grid circuit, its. function 
being to sort out the grid -leak 
resistance and by-pass con- 
denser, and so produce a rise 
in frequency of 340 cyclessec., 
with very little effect on the 
power output. 

Components 
The valve used is the 

L.S.5o-a pressed -glass base 
pentode of familiar design. 
It is generallyused with 
40080o volts on the anode 
but frein an examination of 
the batteries and a complete 
lack of volt -dropping resistors 
it appears to be working at 
r,2oo v. The valve is rated to 
dissipate 5o watts and has a 
13.6 v. o.g a. heater. 

Dry batteries are used as 
the sources for both H.T. 
and L.T. and the estimated 
capacities as follows : 

H.T. battery i.coo v. zoo 
mA. for 4 hour. 

L.T. battery 15 v. r.o A. for 
hOur. 
The aerial loading - coil is 

wave -Round in 'four sections 
on an impregnated paper tube 

8 

Fig. 4.-Circi it of the S.23a transmitter. 

'silo. diameter with a coil depth of 
7116in. Multiple -stranded, enamelled 
wire is used with a green rayon covering, 
of overall diameter o. o5in. The measured 
inductance is r mH. Cotton -covered, 
enamelled, copper wire of about 36 
-s.w.g. is used for the feed-back coil, 
while the decoupling coil is double 
cotton -covered wire of 22 s.w.g. 

The 7-56 ppF air -spaced trimmer is 
of the double -bearing, semi -circular 
plate type with ceramic insulation. 
Variation of its capacity seems to have 
very little effect upon the frequency of 
the unit. ̀ 

Two banks of fixed ceramic condensers 
were found in the set, one bank of ten 
4o 00F. condensers connected in parallel 
being mounted in the top of the housing 
and readily accessible under the card- 
board cover. In the specimen examined 
No. 7 to co had been disconnected by 

Fig. 3.-The relay of the transmitter fitted to the side of the box. 

f f f 

AERIAL RELEASE RELAY 
SUPPLIED Pi PARALLEL him Pan a 

simply releasing the cover and severing the 
connection as shown in Figs. r and 4. The 
condensers in the second bank are also connected 
in parallel. 

One bore the value of 450 pi../F. and if it is 
reasonable to assume by comparison that the 
other three were of the same value: 

Minimum possible tuning capacity = (4 ;< 450) 
+ 7 = z807 

Maximum possible tuning capacity = (4 x 450) 
{ (ro x gal. -f- 56 = 2256 N.F. 

The 0.1 pF anode decoupling condenser is an 
oil -Filled Ducati type with a voltage rating of 
2,000 y. A o.5 --F. tabular paper condenser is 
used to by-pass the grid leak and is rated at 
r,500 V. 

Fig. 5. Another view of the inside of the apparatus. 
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The keying unit is a permanent -magnet motor driving 
the coding disc through a two -stage worm gear which 
gives a reduction ratio of 3,000 : r. The paxolin disc 
is sin, in diameter and has a single set 
of projections, which occupy r7r° on 
its ciretunference. 

- The relay is a D.C. type with a 
circular section core, the coil being 
marked roo -4,000-o.27. This means 
it is a roo ohm winding of :4,000 turns 
and enamelled copper wire 0.27 mm. 
in diameter. 

The trailing aerial which is wound on a 
spool projecting from a coaxial tube 
(Fig. 7) is of stranded steel (believed to 
be zinc -coated): o.o7in. overall diameter 
and 4.5oft. long. The spool is of a non - 
rotating type and consists of a horizontal 
thick-walled tube 9.5in. long, rin. 
diameter, while the coaxial tube is 
2.3in. outer and sin: inner diameter. 
The whole unit is óf low-grade, resin - 
bonded paper. An electromagnetic 
releide, operated simultaneously with 
the relay (R) in the transmitter unit, is 
fitted in the' tube, and a circular -disc is 
attached to the end of the aerial to 
provide sufficient drag to unwind the 
aerial. 

Performance _ 

Frequency checks were carried out 
with various aerial capacities and the 

Fig. 7.-The trailing aerial and its holder. 

current into a x5 -ohms load was measured. These 
tests were carried out with 1,200 v. on the anode 
and a fixed series capacity of 2,240 ppF. 

Aerial 
Capacity 

ppF 

Fre- 
quency 
Kclsec. 

Aerial Current 
15 ohm 

into 
load 

Grid 
leak 

shorted 

POWER OUTPUT 

- 

With 
grid leak 

With 
grid leak 

(watts) 

Grid. 
leak 

shorted 
(watts). 

50 645 0.37 0.34 2.05 1.74 
100 445 0.6 0.56 5.4 4.7 
150 377 0.735 0.67 8:1 8.7 
200 340 0.82 0.775 10.1 9.11. 
250 812 0.92 0.885 12.7 11.75 
300 290 1.3 1.18 25.0 20.9 

It should be noted that under the given conditions 
and with an aerial capacity greater than 25o ppF, the 
coil became seriously overheated. The frequency 

Fig. 6. Details of the relay mechanism. 

change due to shorting out the grid 
leak was found to be.340 c/s. 

Modifications on S.23b 
Two essential differences from 

S.23a have been observed in the 
transmitters examined. 

The z,000 ohm grid -leak resistor 
and o.5 pF condenser have not been 
traced in this version. Furthermore, 
there is no evidence that they were 
ever connected. A keyed C.W. 
signal therefore is given by this 
modified unit, since the valve 
ceases to oscillate when the coder 
key is open. The two -turn anti - 
phase winding mentioned on 
page 288 has not been found 
on the S.23b. 

As may be expected, the code wheel causes the key to 
remain closed for the greater part of each revolution. 
There are two coding sequences on the circumference, 
so that the signal is heard twice per minute. The code 
has been different on each disc examined. - 

Each specimen has a different series capacity, one 
having only 40 ppF condensers and the other eight 
connected in the circuit. 

Since the aerial capacity is the governing factor, and 
the change of tuning capacity obtained by taking 40 ppF " 

condensers out of the circuit produces a frequency change 
of only 4 kc/s approximately with a r5oppF aerial, it is 
probable that several lengths of aerial are used. 

Considering the results given earlier, a frequency range 
of this transmitter of 340-450 kcfs is reasonable. An 
output of 5 to in watts will be obtained over this bend. 

BOOKS FOR ENGINEERS -By F. J. Carom 
Gears and Gear Cutting, 61-, by post 616. 
Workshop Calculations, Tables and Formulae, 61 -,-by post 616. 
Engineers' Manual, 1016, by post 111, 
Engineers' Vest Pocket Book, 716, by post 81-. 

Watches : Adjustment and Repair, 61-, by post 616. 
Plant Engineer's Pocket Book, 61-, by post 616. 
Screw Thread Manual, 61-, by post 616. 
Wire and Wire Gauges (Vest Pocket Book), 316, by post 319. 
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Old Circuits Reviewed -3 
The Crystadyne, Unidyne, Low -voltage, Crystachoke 
and other Circuits are Reviewed in this Article 

THE Crystadyne is a simple but effective -circuit, the 
original being shown in Fig. 18: .When a crystal 
is used for rectifying in the ordinary way, no 

reaction effects are possible, and therefore the range 
of the set is limited to that of a crystal receiver: 
However, with the arrangement shown, the crystal 
performs the job of rectifier, and the valve is not just an 

0002 Mid 

3 -Plate 
Vernier 

0005 Mid 

0003 Mid 

bination works well. A 'semi -permanent detector can 
be relied en to deliver the goods from the local station 
at almost any setting, and it is only for the reception 
of weak stations that it calls for any special setting. 
To achieve this it is essential that a setting of the crystals. 
be obtained which has a small damping effect on the 
grid, -and unless this is achieved, the circuit cannot 

he brought to its most sensi- 
tive condition, just off oscil- 
lation point. Either setting, 
however, has no effect on 
the local station, which can 
always be got -at excellent 
strength. 

A more -up-to-date version 
of the Crystadyne is given in 
Fig. 19. This employs a duel - 
range coil, decoupling of the 
reaction-cum-L.F. valve, 
and a pentode output. With 
this, the power is consider- 
ably greater than that given 
by a standard Det.-L.F. set 
used on the same aerial and 
earth. Reaction is finely 
controllable, but in use the 
small variable condenser 
shunting the crystal should 
be kept at as Ìow a value 

Fig. z8.-Tlae Crystadyne circuir.. 

L.F. amplifier : it gives regeneration effects as well. I will be seen that the crystal is shunted by a small 
variable condenser (given the designation of a three -plate 
veriier)and this serves to by-pass a small amount of the 
H.I . component to the grid circuit. The amplified H.F. 
cur cat in the anode circuit is fed back via the usual 
Rei aartz condenser control system to give the reaction 
effect. - 

S'nce the circuit is not so dependent on the crystal 
being set for maximum sensitivity, there being an 
am le power in reserve; a stable double crystal coin - 

Fig. 2i.A one -valve Unidyne circuit. 

as possible. - 

Another modification of 
the Crystädyne is, given in 
Fig. so. This differs mainly 
in the application of grid - 
bias which, as will beseen, 
is obtained through a grid - 
leak, a condenser being 
inserted to keep the 
voltage confined to the 
grid. 

The Unidyne Circuits 
Next we come to the Unidyne series-a class of receiver designed to work without H.T.; or with only a very small H.T. battery, usually 9 volts. The one -valve 

and two -valve circuits of the Unidyne series are depicted 
in Figs. Si and 22. It is claimed that the two -salve 
circuit will work a loudspeaker. 

The main feature of the Unidyne is that the innermost 
grid is connected to L.T. 
positive, or is given a small 
positive charge. This has 
the effect of dispelling the 
space -charge, and permits a 
reasonable current through 
the valve at these low anode 
voltages. -When the anode 
circuit is returned to L.T. 
positive, it is positive by an 
amount equal to the L.T. 
battery polarity, and this is 
doubtless why the Unidyne 
fell in popular favour. For 
to get a reasonable current 
through the valve, a six -volt 
accumulator was desirable, Fig. 20.-Another way of 
with a corresponding' valve. supplying grid -bias to the It was then possible, with a Crystadyne. 
suitable valve, to work the 
detector fairly efficiently, oscillation being easily 
attained from the filament battery alone. - 

When the two-volters came in, however, there was 
not quite sufficient driving power. There is as much 

.1 Mid 

/' 
/ Meg n 
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difference between two and 
six volts as there is between - 

5o. and 15o. Consequently 
the Unidyne dropped in 
favour. 

It is possible to supply 
the extra voltage by a small 
battery, however. A nine - 
volt grid -bias battery is 
suitable. It will be seen that 
a tetrode or four -electrode 
valve is used, and un- 
satisfactory results with the 
Unidyne are due to a wrong 
choice of valve. 

The modern beam tetrode 
is useless in this circuit. a a 
Best results are obtained by á 
using the special " double- a 
grid " valves, of which 
there are a number on the a a 
market, notably those made a 
by Osram. The Lissen 
PT225, if you have one o 
available, is excellent, oscil- 
lating with only six volts on 
the anode and - grid. Since 
Lissen's closed this valve 
was made by Ever Ready, 
and is known as type K7oB. 
The Mallard P1122A (a 
pentode) is a fairly good 
substitute, though not quite 
so efficient. 

The Unidyne lends itself readily to the designing of a 
very small portable set. Only the valve, grid condensers 
and grid -leak, tuning and reaction condensers (small 
bakelite models) are necessary, 'the -frame aerial being 

Ar 

- 
000, 

Mfa 

0002 led. 0003 Mfd. 

0005 Mfd 

/ 
000// M_ 

I I I 

G.e.. 

ó H:EC 
a C 

o o 
o o 

-2 Mid, 

1 /20V. 
HT -F 

002 
M fd. 

!-L7 
___, 

0 

G. 8.- 

Fig. 59.-Another version of the Crystadyne. 

wound round the case. Such a set can be made no 
larger than a camera, including the grid -bias battery 
for H.T. The circuit is shown in Fig. 23, which reveals 
how simple the `whole thing is. The L. f. can be 
a small 2 amp. hour unspil-lable accumulator. 

CT 

1 Mro 

G.B.- HF.C, 
006LÖ00` 

d q 

001Mio 

p 

L,S 
o 

K-25.00011 

so.000n 
Pot/Merer 

2 IV f,:1 

Fig. 17.-A modern type of Reflex circuit. 

108 V 

/20 V 

H.r.- 
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A more ambitious type of portable set, based on the 

Unidyne series, in indicated in Fig. 24. The first valve 
functions as a detector, using the auxiliary grid of the 
73goB as tite control grid. This is the central pin, or in 
the case of some valves, the side terminal. The control 

V 7-1 2 Meg 

c> 
QHEC 
C 

0ó0s s Mt 0'. 

__.. a 
a 
Oi 

Fh.or L.S, 

+ 
! 

sV 
L. T er'o 

Fig. 22.-A two -valve Unidyne circuit. 

grid proper is connected to H.T. positive. More H.T. 
can be applied than in the case of the one -valve circuit, 
and up to 21 volts can be applied with safety to the 
anodes. The priming grids require less. Two or three 

too - 

Fig. 25.-The Flewelling Unidyne. 

G.B. batteries are all that is needed in the way of high-tension. 
The completed receiver (Fig. si) can be assembled in 

a case measuring about gin. long, gin. wide, and bin. 
deep. It will be seen, therefore, that it is really 
portable, and weighs from four to five pounds, including 
batteries 

Fig. 27.-The Crystachoke circuit. 

Unidyne Modifications 
I give two circuits for those -who are interested in the 

Unidyne. These are classed as combinations of the 
Unidyne with some 'other circuit. Thus Fig. 26 is 
described as a Chitos Unidyne. This is similar to the 

H.FC 

Reac UÖn 
Fame 

'0005 Mld. 
";% 

Fig. 23.-A Unidyne circuit adapted as 
portable. 

9V-1- 

HT-- 

2V 

L.T- 
a one -valve 

original Chitos, as described in the first part of this 
series; except that the three -electrode valve is replaced 
with a four -electrode, and the same precautions taken 

Fig 26.-Tite Chitos Unidyne, 

with regard to he control grid, auxiliary grid, etc., as with the Unid one. From 3 to I2 volts positive is applied to the anode and auxiliary grid. 
The other circuit, Fig. 25, is described as a Flewelling 

Unidvne. For DX work, 3 volts H.T. is best, but for, loudest results from the local station, up to 12 volts 

C2 

s 
Fig. 28.-Another Crystachoke circuit. 
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may be used. The swinging coil reaction 
can be modified by inserting an H.F. 
choke in the plate lead, and returning the 
reaction coil to earth through a variable 
condenser, after the style of the Reinartz 
reaction arrangement. Also, parallel 
tuning might be tried, in place of the 
series tuning in the diagram. These two 
circuits (Figs. 25 and z6). are given for 
the sake of diversity. 

Crystal Circuits 
I feel I could not close without offering 

a circuit to the crystal enthusiast. One 
of the leading objections to crystal circuits 
is that they are not selective, and this 
is quite true of the crystal circuit of con- 
ventional type. When such . a circuit is A 
used on a full-size aerial a short distance 
from a station, it is practically impossible 
to cut the station out. 

This leads us to the Crystachoke 
circuit. In the original Crystachoke cir- 
cuit, a choke coil was connected across the 
crystal detector and headphones. Now 
there is clearly no reason why a tuned 
circuit should not be connected instead 
of an untuned choke coil, and it would be 
expected that this would lead to an 
increase in selectivity, owing to the use of two tuned 
circuits. 

A Crystachoke circuit with this modification was put 
to practical test, and the diagram is given in Fig. 27. 
The condensers Ci. and C3 are normal .0005 mfd. variables, 
whilst the condenser.C2 is a small preset with a maximum 
capacity of .0003 mfd. A distinct increase in selectivity 
was noted with this arrangement. 

Still greater selectivity can be achieved by the use of 
Fig. 28. In this circuit two preset condensers, C2 and 
C4, are employed, each with a maximum capacity of 
.000r mfd., though in normal use only about 20 or so 
micro-microfarads are in use. The function of C2 is to 
couple together the two tuned circuits, L1 C1, and L2 C3. 

Above is seen a diagrammatic 
representation of the television 
transmission, and on the right the 
actual equipment used in the 
demonstration fitted in the nose 
of the aircraft. The camera and 
equipment weighs only coo lb. 

Tuarng Reaction, 

C> 
C> 

0 
C> 
C> 

2 Meg n 

9 

-0003 Mfa 

.i.r I 0002 me 
1' 0005 Mf,.. 

Fig. 24.-4 two -valve portable using low values of H.T. 

C4 is in the nature of a " tapping condenser, 
reducing the crystal damping. L3 is an D.F. choke 
connected in series with the headphones across 
the crystal detector, as is common in all Crystachoke 
circuits. 

In practical test the preset condenser Cs could be set 
to a very small value of capacity without affecting the 
signal strength. The other preset, C4, had to be set to 
about 5o m.mfd. for best results. ' 

By reducing the capacities of C2 and C4, still greater 
selectivity could be obtained, but at the sacrifice of some 
signal strength. In all cases, the two coils should be 
set in' positions of zero coupling, that is with their 
axes at right angles to each other. 

G.8 -3V. 

June, 1946 
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Television from the Air 
R the first time, satisfactory television trans- 
missions have been made from the air. At a 

demonstration at the Anacostia Naval Air Station in 
America, a 'plane carrying a television camera and 
transmitting equipment flashed back scenes as it passed 
over the countryside. It is claimed that the trans- 
mission is satisfactory up to a distance of Zoo miles. 
During a bombing attack, ground commanders back at 
base could follow the effectiveness of an attack. 
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Remote Control 
Simple Station -selection 

SOME time- ago it was necessary to make a receiver 
controllable from two rooms-the one in which it 
was situated and another in a different part of the 

house. In fitting up the system, the following points 
were taken into account, to act as a guide to the method 
employed : 

(r) The number of wires connecting the set to the 
remote controlling point to be as few as possible-in 
this case there were two wires, plus the earth from the 
house -wiring system. This includes the speaker extension 
leads. 

(a) Battery drain of the system to be as low as possible. 
(3) When not in use, no current was to be drawn. 

C . 

300 
/nome 

Key Type 
Switch 

4 

QPTrans 

and Onjoff Switching 

stripped off and' reassembled in the order shown, both 
sides being identical. The contacts are almost self - 
aligning, and this operation is very easy. Each " pile 
up " of blades is held together by the centre of the three 
screws running through their bases, and secured to the 
relay yoke by the outer two screws. By undoing these 
two latter, the whole assembly of blades comes away 
complete. 

The blades are then separated by taking out the remain- 
ing screw, rearranged' and bolted together, and finally 
bolted to the relay frame. When taking superfluous 
blades out, always replace all the spacing -pieces, or the 
assembly will not bolt down securely. 

Having replaced all the blades, 
they are adjusted so that the pins 
affixed to the bottom blades on 
each side just touch the armature 
in its unattracted state. This 
operation is performed by gently 
bending the blades with a small 
pair of pliers. It will be found that 
projections on the second and top 
blades on each side rest on ledges 
of the central porcelain spacing 
block, and so these blades only 

L,T. Swiech require a little setting to ensure 
that they, rest snugly in position. 
The remaining blades (third from 
the bottom) are then adjusted so 
that they rest without undue 
pressure on- the top of the pin 
affixed to blade No. a. 

Finally, about r/r6tli in. is filed 
off the top of this brass pin on 
one side, to give the appearance 

Me/ns Supply 

as shown in Fig. a, i.e.; a small 

To E/imínetor Boles ha/dtng 
down Contacts 

2Mfd 
250 V 

t 

To Anode CO' 

Output VO/VO 

¿r Supply 
To Set 

Co,/ 
Relay- . 

Existing Tuning 
Circuir ,n Ser 

200n 

ele/ay Caneects 
Shown Thus 

Fig. i. (above)-The wiring for the complete remote - 
control arrangement. 

The circuit arrangement used enabled all these points 
to be met, and the control obtainable at the remote 
point was as follows : 

(a) Set switched completely " off." 
(b) Set " on " and tuned to the Light programme. 
(e) Set " on " and tuned to the Home programme. 

In addition, volume was controllable as well. 
The principles of the method are simple-a relay is 

used to switch the power to the set " on," but it is used 
in an unorthodox way, so as to give a two-step action, 
and enable either programme to be selected. The relay 
used was a Post Office 3,000 type ; suitable ones are 
advertised each week in our advertisement pages for a 
few shillings. The modifications necessary are described 
in detail below. 

The Relay 
The modified relay is shown on the right (Fig. z), and 

tor ease of reference, tlie,contact pairs are numbered r to 
4. The pairs r, 2 and 3 are perfectly normal-" make" 
contacts, but pair 4 are so arranged that .they only 
make as the relay closes _fully. As purchased; my relay 
had four single -poli change -over contacts all' these were 

kex Bring 

Mains 
Plug 

\Fxlsting . 

ivlaïn9 Switoh 

Bolt f-loldirrg 
Contacts 
Together 

Coil 
Fixing 
Nut - 
Coil .7" 
Connectors 

Ae/ay Ccü/ 
(/00 Ohms) 

Ii10','nwu 

c4 

3 
Fig. 2.-The arrange- 
ment of the relay, after 
modification. It should 
be noted that contacts 
i and 2 are immediately 
behind contacts 3 and 
4, shown in the side 

view of the relay. 
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-i}' 
n 
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gap between the insulating insert on the third blade 
up, and the brass pin. 

When all adjustments have been properly made, it 
will be found that on operating the armature by hand, 
contact pairs I, z and 3 close together first, and on 
further pressure being applied to overcome these springs, 
contact 4 closes just as the armature reaches the limit 
of its travel. 

Considerably more pressure is needed for this' final 
step, and on this fact depends the successful working 
of the selector system. 

The Relay Coil 
The blades having been adjusted, the next step is 

to see that the relay coil is suitable for the job. As the 
relay is to be operated from a 2 -volt accumulator, a 
coil resistance of about zoo ohms will be found about 
right. If the relay coil to be used is greatly different 
from this, it will be' necessary to rewind it, but only a 
few hundred turns of wire are needed. 

The coil is removed by first undoing the small armature 
screw (the springand washer are fixed, and should not 
corn off), and removing the armature. The slotted nut 
at the heel end of the relay is next removed, when it will 
be found that the coil is then free. The old winding is 
taken off, and the former wound to about moo Q D.C. 
resistance with 34 or 36 gauge enamelled copper wire. 
The coil connections are brought out to the two tags at 
one end of the former. These tags are hollow, and the 
ends of the windings are pushed through from the inside 
and then soldered. The relay is then finally reassembled. 

Fixing the Relay intó the Circuit 
A z volt accumulator connected across the coil of the 

relay will energise it sufficiently to pull the armature 
right up against the pole piece. By including a variable 
resistor in the circuit, of about zoo ohms maximum, 
it will be found possible to set it so that the armature 
does not pull right up, but only sufficiently to make the 
contact pairs m, z and 3. This is the two-step action 
aimed at. 

The relay should now be fixed to 'the chassis of the 
set ; the best position is probably near to the tuning 
condenser. A small bracket is all that is necessary, 
unless a hole is cut for the relay tags, and it is mounted 
vertically. Two trimming condensers, each of about 
220 mmfd., are next fixed to the top of the chassis, and 
one side of each connected directly to " grid." The other 
side of one trimmer (a) is taken to one of the relay con- 
tacts 3, and the free side of the other trimmer (b) is 
taken to one of the relay contacts 4. The unconnected 
blades on pairs 3 and 4 are then strapped together, and 
connected with as short and straight a piece of wire as 
possible to the unearthed side of the main tuning 
condenser. 

The remaining wiring to the relay is very simple. 
The contact pair r is wired across the L.T. switch irr the 
set, and the contact pair 2 across the mains switch feeding 
the eliminator. Use reliable flex for this last connection. 
If an H.T. battery is used, this last connection need not, 
of course, be made. 

One side of the relay coil is joined to the accumulator 
positive directly (i.e., not through the switch), and the 
other side of the relay coil is joined to the lead to the 
remote controlling point. 

Extension Speaker 
The anode of the output valve is connected to a 

z mfd. condenser, the other side of which is taken to the 
output transformer at the remote point-the other side 
of this transformer is earthed. All these connections' 
are clearly shown in Fig. r. 

The Equipment at the Remote Controlling Point 
The apparatus used here is very simple, and may all 

be housed in the extension speaker cabinet. The 
extension speaker is fitted with a volume control (about 
3o ohms) in the secondary of the O.P. transformer, as 
shown. 

The controlling switch uséd in the original lay-out 
was a telephone key -type switch, but any single -pole 
changeover, with a central " off " position, will do here. 
It is wired up as shown; and in one position connects the 
relay coil lead directly to earth, and in the other position 
connects it to earth through a variable resistor of about 
Zoo ohms maximum. In its central, off, position the 
relay is unoperated and drawing no current. 

Setting -up and Adjusting 
Once ail the wiring has been completed, the trimmers 

can be adjusted to the stations desired. The arrange- 
ment as described is for a battery set, with only one 
tuned circuit. If the set has two tuned circuits, a further 
two pairs of contacts will have to be added to the relay, 
with another two .trimmer condensers. However, the 
adjustment of the relay and trimmers is very simple. 

First set the variable resistance at the remote point to 
its full value, then throw the key -switch to the position 
marked " Light " (see circuit) and advance the variable 
resistor until the relay picks up and turns the set on. 
Next, with the main tuning condenser at minimum, 
adjust trimmer (a) to tune to the Light programme. 
Having done this, the key switch is put to " Home " 
and the trimmer (b) adjusted to tune in the Home service. 

All that has to be done now is to leave the volume 
control on the set turned to a comfortable level, and 
remember to leave the dial at minimum wavelength 
when it is desired to operate the wireless from the remote 
point. 

PARTS LIST 
I P.O. type 3,000 relay. 
1 P.O. type key switch, double locking. 
1 30 52 volume control. 
1 200 52 volume control. 
1 Extension speaker with output transformer. 
2 Trimming condensers, 220 mmfd, (as used in I.F. 

transformers). 
1 2 mfd. 250 volt condenser. 

I Wire, etc. 

NEWS FROM THE CLUBS 
Grafton Radio Society 
THE above society is being formed at Grafton L.C.C. 

School, Eburne Road, Holloway, London, N. 
(immediately by Nag's Head junction) and will meet on 
Thursdays and Fridays, . 7.3o p.m. -9.3o p.m. Mr. 
W. H. C. Jennings, A.M;I:R.E., is, instructor and 
organiser. Amateur transmitting facilities will be 
provided, and regular weekly morse classes will be held. 
Radio theory and practical work will be a feature. 
A section for short-wave listeners will provide excellent 
opportunity for members engaged in this popular 
hobby, to " get together." The society is fortunate in 
having secured first-class premises, and arrangements 
are being entered into for a canteen to provide light 
refreshments at cost price. The membership fee is 

very moderate, namely one shilling per 'term, or three 
shillings per annum, 

Readers of PRACTICAL WIRELESS may be assured of a 
sincere welcome. Write to Mr. W. H. C. Jennings, 
A.1\LLR.E., 82, Craven Park Road, London, N.15. 

The Liverpool and District Short-wave Club 
MEETINGS are held every Wednesday night at 
'IVA. St. Barnabus Hall, Penny Lane, Liverpool, 
opening at 8 p.m. The morse class is now in full swing 
with two classes, one for beginners and the other for 
the more 'advanced. A survey of conditions on mo 
metres has just been completed and a similar survey 
for zo metres. is in progress at the time of writing. 
At a recent meeting Mr. Peerless gave a talk on a German 
army receiver which he has, and on April 3rd C51\IQ 
gave a talk on 

5- 
and ro -metre receivers. 
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GALPINS 
GOVT SURPLUS ELECTRICAL 

STORES 

488, High St., Lewisham, .tendon, Lewisham,, 

Telephone : Lee Green 0309. - 

Near Lewisham Hospital. 

STANDARD TELEPHONE, block con- 
densers, 10 mfd. at 550 volt wkg., 7/6 
each. T.C.C. 4 mfd. 300 volt A.C., wkg., 
4/6 each. Ditto, 2 mfd., 2/6 each. T.C.C. 
2,000 mfd., dry electrolytic condensers, 
25 volt wkg., 15/-. Ditto, 500 mfd., 50 volt 
wkg., 12/6 each. All fully guaranteed. 
EX GOV'T ROTARY CONVERTERS for 
car radio, etc., 6 to 0 volts D.C. input, 
450 volts, 50/80 31/amps. output complete 
with automatic regulator, smoothing, 
consisting of condenser, dropping 
resistances, etc., and a specially designed 
gearing operating 3 multi -leaf relays, all 
mounted on chassis, size 121n. x Sin. x 2yin., 
weight approx. 16 lbs., condition as new, 
to clear 37/6 each, carriage 2/6. Ditto; 
same output, but with an input of 12 to 
18 volts at 3.3 amps. Price 37/6 each; 
210 carriage. 
ELECTRIC LIGHT CHECK METERS, by 
well-known makers, all electrically guaran- 
teed, for A.C. mains, 200/250 volts, 50 
cycles, 1 phase, 5 amp. type, 12/6 each. 
10 amp. type, 15/-. 20/25 amps., 17/6 each. 
TRANSFORMER CORES, to suit 21 kW 
transformer, complete with clamps and 
bolts, 25/-, Ditto, 100/150 watts, 7/6 each. 
AUTO - CHANGING TRANSFORMERS, 
tapped 0, 110, 220, 240, step up or down, 
500 -watt type, 70/-. Ditto, 1,000 watts, 
£5 15e. ; Ditto, 2,000 watts, £8 15e., 

extra tappings if required at 10/- per 
tapping, alt fully guaranteed. 
AUTO -WOUND TRANSFORMER, approx. 
5 kilowatt, in new condition. Voltages. 
which can be obtained are 2 up to 18 in 
steps of 2 volts, 80 to 240 hi steps of 
20 volts, price £15. - 

EX; GOV'T EIGHT VALVE CHASSIS, 
size 12in. x Sin. x 2/ín., short wave, com- 
prising of 2 highly sensitive multi -contact 
relays, dropping resistances, approx. :36 
fixed condensers ranging from 10 P.F. to 
i N.I.F., also approx. 28, 1, , 1 and 2 
Watt resistances. To clear, 18/6 each, 
1/6 carriage. 
" WESTON " MOVING COIL MILLIAMP 
METERS, model 505, tin. dial, flush 
mounting 0 to 5 m/a., 27/6 ; 0 to 10, 27/6 ; 
Oto20,25/-; Oto50,25/-; 0to300,27/6. 
FLUORESCENT SCREENS, 15ín. x 12ín., 
with lead glass, as new, 75/-. We also have 
in stock other sizes of screens, and casettes. 
Please state your requirements. 
BLOCK CONDENSERS, large size, in metal 
case, 20 mfd. 300 v. A.C. wkg., 12/6 each. 
Ditto, 2 mfd., 1,000 volt wkg., 15/- each. 
EX. G.P.O. HIGHLY SENSITIVE RELAYS, 
small type, with multi -contacts Q.M.B. 
action, 5/- each, also same type, new and 
missed, 10/-, all fully guaranteed. 
LARGE PAXOLINE PANELS, size 14`u. x 
17ín. x ?,m, fitted with switch arm, 12 
studs, and contact blade, very smooth 
action, 5/6 each. 
D.C. MOTOR, totally enclosed, shunt 
wound, 220 volts 1/10 B.H.P., large size, 
Brice 37/6. 

All articles advertised sent on approval 
against cash. Terms: Cash with order. 
Closed Half -day Thursday. Saturdays open 

from 9 -till 6. 

Below are tust a few 
Interesting examples from 
our comprehensive stock. 
PORTABLE AMPLIFIER CASES, high 
grade construction, finished black crackle. 
Overall size, 16in. x 8_ ins.. x 9,4ins. Chassis 
punched for transformer and sevenvalve- 
holders. Fitted with carrying handles 
and ventilating louvres. Suitable for P.A. 
or domestic amplifiers, modulators, etc. 

£211216 
TAYLOR' RESISTANCE -CAPACITY 
BRIDGE. Model I10A. Ranges 12 OF. 
to 120 Mfd. and 12 ohms to 12 megohms. 
A¡C. operated ... ... ... £1411410 

TAYLOR " JUNIOR" MULTI- 
RANGE TEST -METER. Model 120A. 
A versatile " pocket " type meter, size 
Sin. x 3öjn. x lain. Sensitivity 1,000 ohms 
per volt. 

Four ranges I to 500 mla D.C. 
Five 10 to 1,000 volts A.C. 
Six 10 to 5,000 volts D.C. 
Two 2,000 and 200,000 ohms. 

With connecting leads ... ... £811010 
POUR -GANG CONDENSERS, .0003 
Mfd. per section, ceramic insulation... 1716 
TELEVISION DI -POLE AERIALS 

Wall mounting type ... - ... £11510 
Wall mounting with reflector £211216 
Pole mounting with reflector £211010 

HIGH -VOLTAGE CONDENSERS-. 
Aerovox, metal can. 

8 Mfd. 600v. wkg. ... .,. Si0 
4 1,000v. ,,. 716 
8 I,000v. ,,. ... 1219 

TRANSMITTING VARIABLE CON- 
DENSERS. 104 pF. 2,000 volt spacing. 
Silver-plated finish, on ceramic base. 
Overall size, 4ím x lily. x 1516 
70 plus 70 pF. Spiit-stator, 1,000 volt 
spacing. Specification similar to above 1016 

CO -AXIAL CABLE, impedance 80 ohms, 
stranded conductor. Polythene insulation, 
metal -braided with protective outer cover- 
ing. Diameter 0.45in. Price per foot 6d. 
EDDYSTONE MICRODENSER, special 
non-standard offer. Capacity I to 5 pF., 
3,500 volts spacing. Suitable for U.H.F. 
tuning, neutralizing, etc. ... 116 
ALUMINIUM VALVE -SCREENS for 
octal valves, etc., with mounting base 116 
HIGH STABILITY "Welwyn" 
CARBON RESISTORS. 1% and 2% 
accuracy. Wide range of " even " values 
available ... ... ... ... 216 
DUAL - RANGE VOLTMETERS. 
GRADE I ACCURACY (Ernest Turner) 
reading 01300- and 01600 volts D.C. with 
external individually -calibrated multiplier 

£211010 
WEBB'S 'RADIO, 14, Soho St., Oxford 
St., London, W.I. Telephone, Gerrard 2089 
Note our SHOP HOURS :-- 

9 a.m. to 5 p.m. Sots., 9 a.m. 
to I p.m. 
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-ELECTRADIX-- 
CRYSTAL SETS. The 
Lesdix Bijou crystal set 
in bakelite case, semi - 
perm. detector, con- 
denser tuning, 151-, 
Headphones, 1216 pair, 
with cords. 

AKE YOUR OWN CRYSTAL SET 
ith our Crystal Set Assembly, comprising 

.0005 mfd. variable condenser, paxolin 
coil, 2-/, x 34ín., coil wire for winding, 
Crystal detector, .001 fixed condenser and 
4 terminals, 1016 complete. 
CRYSTAL DETECTORS. Semi -perm. 
perikon detectors, 216. Spare crystals, 116. 
Catswhisker Detector, 216. Spare crystal, 
II-. Multiple detector arm, choice of 
6 carswhiskers, 116. - 

ERIALS, 7122 copper aerial wire, 50ft., 
3/-, IOOft., 516 ; 30ft. indoor aerial wire, 
on reel, Ii- ; 30ft. single spiral copper 
indoor aerial, 119 : twin with bakelite end - 
piece and loop, 216. Egg and Shell insu- 
lators, 3d. each. Lead-in Wire, rubber 
covered, 31- dozen yards. 
SPARK COILS (ex G.P.O.), kin. to jn. 
spark, from 6-12 volt accumulator, for 
model control, 251-. 
COIL ASSEMBLIES. Midget S.W. Coil 
assembly with trimmer on paxolin base, 
316 ; fitted in can, 416. Medium and long 
wave coil with circuit, 61- ; matched pair, 
1016. 

MAGNETS. Midget ALNI perm. steel 
disc magnets, /in. dia, with centre hole 
3116ín, dia., et tremendous magnetic force ; 

unlimited uses, 316 each. Horse -shoe 
permanent -steel magnets, various sizes, 
from 316 each. 
BELLS. Large Tangent ironclad bells, bin. 
gong, 2301250 volts, A.C., new condition, 
421-. Circular A.C. Bells, 518 volts, 4in. 
diem., bakelite base, 2/ín. diam. metal 
gong, 616. House bells, bakelite base, 
with 21in, gong, 619. Bell Transformers, 
23013-5-8 volts, 716. 
RELAYS. Telephone No. 6 twin bobbin 
polarised S.P. Change -over, 6 volts 25 
m.a., 816. No. -A. " on -off " S.P. 2 volts, 
SI-. Less contact blades, 1,000 ohm coil 
C.T., 216. Photo Cell Relays, 10,000 ohms, 
enclosed, new, 2216. Send S.A.E. for 
special new Relay leaflet. 
FANS. 110 and 220 volt D.C. Table fans 
with robust motor, 12in. blade and guard, 
new condition, 351- ;. oscillating type, 451-. 
MICROPHONES. The Lesdix No. I IA 
Hand Mike is again available ; a carbon 
inset in solid brass case, the sensitive 
diaphragm protected by a perforated metal 

panel, 816. Metal clad inset 
only, Si-. Pedestal mikes for 
desk or pulpit, 251- ; High 
ratio transformer 416 extra. 
Mike Buttons, G,P.O. 
sound transmitter units, 
I in. dia., 216 each. 
H.R. Transformer, 416. 
Recording and announcers' 
hand -mikes, Multi -carbon, 
metal clad, service - type, 
by Tannoy and Truvox, 
with neat switch in handle, 
211-. As illustrated. 

PARCELS. 71b. of useful oddments for 
your junk box,. all clean and dismantled 
from Government and other surplus 
apparatus, 716 post free. 

Please include postage for mail orders. 

ELECTRADIX RADIOS 
214, Queenstown Road, 

London, S.W.8. 
Telephone rMACauloy 2159 
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BARGAINS 1 

SELECTION I 

QUALITY ! 
JUST - READ DOWN THIS LIST. 

CONDENSERS AND RESISTORS. A special ' buy 
enables us to offer the following at very com- 
petitive prices 

BLOCH TYPES, PAPER. 4 mfd. 500 t-. w. 1,000 v. 
test, 4/6. 2 mfd. 400 v., 333. 1 mid. 1,000 v. w., 
3/6. 0.25 mfd. 2,000 v. w., 4/-, 

TUBULAR TYPES. 0.03 mfd. 750 v., 106. 0.05 
350 v., 7d. 0.05 mid. 1,000 v., 116. 0.05 mid. 
500 v., 86. 0.1 mfd. 1,000 v., 111: 025 mfd. 
750 m, 1/4, 

_ 
500 v., 1/6. 0.3 mid. 500 v. 

(aluminium case), 2/6. Mica types, :001 mfd. 
2,250 v. test, 1/-. 0.05 TCC mica metal. case. 
1/8. 

RESISTORS, 1.50, 220, 270, 1,000, 10,000. 15,000, 
20,000, 27,000, 13,000, 40,000, 100,000, -x-meg., 
L8 meg., k watt,. 41- doz. - 600, 25,000, 50.000, 
2 matt, 166- All are Erie, and brand-new stock. 

METERS AND TEST EQUIPMENT. If it is available 
ese have it; only best makes handled. Present' 
stocks include : Record Insulaatora testers. 
511/2/3. Hunts C and It Bridges, 518/18/-. 

Mallard O and R Bridges, £15/15/-. Taylor C 
and k Bridges, £141341-. 

VALVES. Every type of valve which is available 
eau be supplied, including many types which 
are in short supply. Let us have your valve 
wants. 

LOUD SPEAKERS. All sizes from 23 -in. tO Min. from 
stock. All best makesRóla, Goodman, 
Wharfedale, B.T.R., Celestion, etc. If you want 
a good quality speaker chassis we have it. 

MAINS TRANSFORMERS. We specialise in 
transformers for every purpose ; can be built 

mains 

to your own specifications. 
OUTPUT TRANSFORMERS. To meet all require- 

ments, from small general purpose type to large 
types ob high wattage rating, and any special 
types. 

OTHERLINES include tuning condensera of every 
kind, so -itches, precision dials, and others, coils, 
coil assemblies, feeders, strainers, eo-axial calcio,, 
7 m/es. crystals, rectifiers, in fact everything 
in radio for constructor, amateur, and professional. 

Send your orders for prompt attention. Goods 
despatched C.W.O. or C.O.D. whichever snits you. 
When sending -C.W.O. please include sufficient for 
postage and packing. 

VALLANCE'S, 
144, BRIGGATE, LEEDS 1. 

PRATTS RADIO 
1070 Harrow Road, 

LONDON, N.W.10 
(Nr. SCRUBS LANE) 
Phone: LADbroke 1734. 

MAINS TRANSFORMERS. -350-0-350v., 
4v., 4v or 6.3v., 5v., C.T., 24!-. 1 300-0-300v,. 
4v., 4v. or 6.3v., 5v., H.T., 60 m/a., 21/6. 
VARIABLE . CONDENSERS. -Small- 2- 
gang .0005 mfd., with Trimmers, 11/6 each, 
SPEAKERS. -P.M. L/Tr., 2/in., 24/- ; 
3001., 28/6 ; lin., 211-; 6'in., 21/6 ; 8in., 
22/-. With Pen/Tr., 5ín.,25/6; 8in., 27/6. 
Mains En. 2,000 ohm., Field and Pen/Tr,.. 

27/6 ; 8in., 301-. 
LINECORD. .3 amp., 60 ohms per ft. 2 -way, 
7d. ft. 3 -way, 3d. per ft. 
SPEAKER TRANSFORMERS. -Midget, 
5/9. Multi -ratio, 7/6. Universal, 61, 
L.F. CHOKES. -Midget 360 ohm, 5/9 ; 

20 hy., 60 m/a., 380 ohm, 6/6. 
COILS. -Medium Wave; 5/6 pr. Superhet 
L.M.S. Wave, A and Osa, 465 k,!cs, 12/6 
pr. set. L & M Wave with reaction. 9'- pr. 
Dials, 2/- each. Set of 3 S.W. coils, 12-80 m., 
91-. Dual Range Coil, with. reaction, 4/6. 
Diagrams, Inc. Wearite P. coils, in Stock. 
465 k/c, I.F's, 15/- pair. 
ELECTROLYTIC CON, -450v. wkg., 8 x 8, 
5/6 ; 16 x 8, 6,13. Clamps, 4d. extra. 8 mfd., 
3/9 ; 25 mfd., 25v., 119 ; 50 mfd., .12v., 2/3 ; 
50 mfd., 50v., 31-. z 

MISCELLANEOUS. -Vol. Droppers, ,2 
amp., 4/9 ; .3 amp., 5/-. Valve Bases, 7d. 
each. Control knobs, 8d. each. 
VOLUME, CONTROLS. -(Most Values.) 
Less Sw., 3/6 ; with Sw., 5/-. 
VALVES. -Large selection, inc. 25A6,. 
U31, 12SK7, 12SJ5, 121-5, 3525, 2525, IC5,' 
INS. 617, 6K7. 6K8, 6VO, PX4, PX25, 43, 5Z4. 
S.A.E. for list or enquiries. Orders over 
15/- post free.. C.W.O. or C.O.D. Buses 
662, 664 or 18B pass door. 'Open 10-6. 

- NEW GOODS ONLY 

J.$ L 

WóT! NO TROUBLE? 
no trouble at all ! Its a pleasure 

( for us and our customers) 
to select from 

10,000 Popular and Rare Radio 
VALVES, exact type or suitable 
Replacement: ACHLDD, ACP, AC2HL, 
ACpen, AC2pen, AC2penDD, AC5pen, 
ACSpenDD, AC6pen, ACISG, ACSGVM, 
ACTP, ACVPI, ACVP2, AC044, 
APP4A, APP4B, APV4, AZI, AZII, 
AZ3I, CI, CIC,_ CBL3I, CCH35, 
CYIC, D63, DA30, DCP, DD4I, 
DD207, DDT, DG2, DH63, DH73N1; 
DL, 0163, D024, DW2, DW4I350, 
DW41500, EASO, EB34, EBC3, EBC33, 
EBL1, ECC3I, ECH35, EF6, EF8, EF39, 
EF50, EL2, EL3, EL32, EL33, EL35, 
EMI, FC2, FC2A, FC4, FCI3, FCI3C, 
FW4I500, H63, H14ID, HA2; 11024, 
HL4I, HL2, HLI3, HL2IDD, HL23, 
HL23DD, HL4IDD, HL133D0, HLI320, 
HLIDDII320, l'dV41350, KT2, KT24, 
KT32, KT33C, KT6I, KT63, KT66, 
KTW61, KTW63, KTZ41, KTZ63, 
LP2, MH4, -MH4I, MHI118, MH4105, 
MHD4, 11111.4, ML4, MS4B, MSP4, 
MSpen, MSpenB, MUI4, 0M4, P2, P41, 
P2I5, P650, PA20, PM2A, PM2HL, 
PM22A, P11220, PM24A, PP31250, 
PP51400, PT41, PX4, PX25, Pen383, 
Pen4DD, Pen453DD, Pen4VA, Pen2S, 
Pen45, Pen45DD, Pen46, Pen14I, 
Pen428, PenA4, PenB4, PenDD4020, 
QP22B, QP25, QP230, R4, S4VB, SP2, 
SPI3, SP4, ßP4B, SP41, SP42, SP2220, 
TDDI3C, TDD2A, T004, TH21C, 
TH30C, TH4B, TH41, TH233, TH232I, 
TP22, TP25, TP26, TP2620, TV4A, T6D, 
05, U10, U14, 1.116, U18, U31, 050, 
052, 0403, 04020, URIC, UR3C, UU5, 
UU6, UU7, V914, VHT4, VMP4G, 
VMS4B, VP2, VP4, VP4A, VP4B, VP 13A, 
VP23, VP4I, VP133, W21, XH, XSG, 
XP, XLO, X24, X41, X6IM, X63, X65, 
Y63 - OIA, IA4, IA5, IA6, IA7, 1B4, 
IC5, IC7, IDS, 1D6, 1D7, IF4, IF5, 
IF6, IF7, 1H4, IHS, IH6, 115, 116, 
ILC6, ITS, 2A7, 2B7, 2DI3C, 2D4A, 
2P, 5U4, 5V4, 5Y3, 5Z3; 5Z4, 6A4, 
6A7, 6A8, 6AE6G, 665, 6B7, 6B8, 6C5, 
6C6, 6C8, 6D5, 6D6, 607, 6FC, 6H6, 
615, 617, 618, 6K6, 6K7, 6K8, 6L5, 6L6, 
6L7, 6N7, 6P5, 6Q7, 6R7, 6SA7, 6SF7, 
6T7, 6U516G5, 6U7, 6V6, 6X5, 6Y5, 
6Z5, 6ZY5, 7A7, 7A8, 7135, 7B6, 7B7, 
7B8, 7C5, 7C6, 7D3, 705, 7Y4, 8D2, 
9D2, 10, IODI, 1105, 12A, 12A5, 12E5, 
1215, I2K8, 12Q7, I2SA7, 12517, 12SK7, 
12SQ7, I2Z3, 12Z5, I3SPA, 14, 15, 
1501, 18, 19, 20, 2002, 22, 24, 25A6, 
25Z4, 25Z6, 26, 29, 31, 32, 33, 34, 35, 
35Z4, 35Z5, 37, 38, 39144, 40, 40SUA, 
4IMP, 4IMTL, 4ISTH, 42, 42MPen, 
43, 45, 45Z5, 46, 48, 50, 53, 55, 57, 59, 
71 A, 74, 75, 76, 77, 79, 80, 81, -82, 83, 
85, 89, 99, 164V, 210DDT, 220TH, 301, 
302, 303, 304, 354V, 506BU, 807, 954, 
955, 956,-1821, 2151, 9001, 9002, 9003, 
9004, 9005, 68504, 68506, 68510, 68530. 

All at list prices. Order C.O.D. 
Stamp with enquiries. Please send us 
also your enquiries for types not 
listed above. 

EXPORT ORDERS safely packed 
and fully insured. 

Forces and DEMOBilised-Special 
Attention. 

COMPONENTS 
Full range of tested quality in stock. 

J. BULL & SONS 
246, HIGH STREET, - . 

HARLESDEN} N.W.tp 

This Month We Offer :- 
A NEW ALL-PURPOSE TRANS- 
FORMER which can be used as 
auto, output, bell, or to drive 
miniature trains, motors, etc., 
40/- each (carriage, 3/6). 
REPLACEMENT LINE CORD, 
complete with plug for "_Pilot 
Maestro," 13/6. 
1.5 v. BATTERIES, 2/- ; o-45 V. 
-6o v. batteries, 4/- ; both for 
all -dry portable replacement. 
TINNED COPPER WIRE, 36, 38, 
20 and 22 s.w.g., on ilb. reels, 
4/- per lb. - 

2 MFD. 1,000 v. BLOCK CON- 
DENSERS, 4/6. 4 mfd. 2,000- v., 
9/-; 8 mfd. 3,000 v., 13/9. 
CROCODILE CLIPS, 2/9 dozen. 
DPDT TOGGLE SWITCHES, 3;6 ; 
SPDT, 2/2. 
ALUMINIUM CAN TUBULAR 
CONDENSERS, '.001 mfd. 3,000 v., 
1/-; .or mfd. x,000 y., 2/-; .02 
mfd. 750 v., 1/6; .3 mfd. soo 
v., 1/-. 
These are only a few items from 
our new summer price list, 
available for S.A.E. 
Post Orders only. C.W.O. or 
C.O.D. Postage under a. 

M.®.S. 
(Mail Order Supply Co.) 

24, NEW RD., LONDON, E.1. 

COULPHONE RADIO 
"THE RETURN OF POST MAIL 

ORDER SERVICE." 

Station Road, New Longton, 
Near Preston. 

New Goods Only -Over 15,000 satisfied 
clients. Most comprehensive stock of radio service gear in the country. 
C.O.D. or cash with order. All orders 
over 5/-, post free. A few of our lines 
are listed below, Bend stamped addressed 
envelope for latest 16 -page catalogue. 
Valves. -All B.V.A. and Tungsram, 
including American. 
Mains Transformers. -Interleaved 
and Impregnated. For 200/250 v. mains 
300 v. 60 mA. 4 v. or 6 v. L.T.s, 17/6 ; 
350 v. 100 mA. 4 v. or 6 v. L.T.s, 24/- 
450 v. 200 mA. with three L.T.s, 4 v.. or 
6 v., 42/6. 
Smoothing Chokes. -40 mA., 4/6 ; 
60 mA., 6;- ; 90 mA., 7/- ; 100 mA., 
12/6 ; 200 mÁ.., 21/6. 
Speaker Transformers. -Midget Pen., 
40 mA 4/6 ; Midget Power/Pen.. 
40 mA., 5i-. Std. size Push -Pull Univer- 
sal, 60 mA., 6/- ; Heavy Duty, P. -P., 
21/-. Extra H.D. 100 mA., 37/6. 
Mains Dropper Resistors, with feet 
and two. sliders, .2 amp., 4/3 ; .3 amp., 
4/6. 
Loud Speakers P.M., 21in., 241- ; 
27/6 ; 5ín., 19/6 ; 63in., 20'- : 
21/- : 10in., 30/-. With Trans.. 61in., 
24/- : 8in., 25,- ; 101n., 36/-. 
Timing Coil Paek: Completely wired 
on' sub -chassis, with 4 position switch 
and all trimmers and padders. Short, 
Medium and Long Wave. Superhet type 
for 465 k/es. I.F., 32/6. 
Line Cord, 60170 ohms per foot. .3 amp. 
Note price per yard, 2 way, 1/6 : 3 -way, 
1/9. 
Timing Condensers. -Midget 2 -gang 
.0005 with trimmers, 11/6- 
And everything from a grid clip to a 
50 watt amplifier. Send NOW. for that 
catalogue and save yourself £'s. 

--.EXCLUSIVELY MAIL ORDER 
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Programme Pointers 
This Month the Works of Liszt and Rimsky- 

TWO works which I recommended for broadcasting 
revival a few months back, have recently been 

- given : the piano concertos of Liszt and Rimsky= 
Korsakow. The former's No. z was done twice ; both 
are down for further performances in the near future. 

Liszt's, once as hackneyed and overdone as Tschai- 
kowsky's now is, caused one to meditate on one of 
music's most glamorous, fantastic, exotic and bizarre 
personalities. With Berlioz-oho conducted the com- 
poser in the first performance of the E flat concerto in 
1857-and Paganini, who alone could vie with him in 
extravagance of poise and personality, he was the 
prototype of a school that has now passed from the 
scene. 

As a pianist, Liszt is still ranked as the greatest the 
world has ever known, though we cannot be quite 
sure how much of this opinion is the worship of his 
disciple's and how much scientific truth. But if great 
piano playing is to get at the soul of the instrument and 
veritably to make it talk, then none have ever excelled 
the great Hungarian. Rubinstein, Tansig, Paderewski, 
and to -day, Horowitz, form the royal line of succession. 
Of to -day's pianists, Horowitz is probably the only one 
to incorporate anything of the Liszt tradition in his 
playing, so much has style and tuition changed. But 
as he is so easily the greatest of all living pianists, it 
does say something for the virtues of that school of 
playing. 

The Works of Liszt 
Liszt's career as a concert pianist was a comparatively 

brief one, and was practically over by the time he 
reached his middle forties. After that he devoted 
himself almost entirely to composing, though some of 
his most brilliant, it superficial, works belong to this 
period. In spite of the fact that the gold mines of 
America were not yet working, his career on the concert 
platforms of Europe was dazzling in theextretue. 

Of an astounding personality, with long dark hair 
growing to well below his collar, and classical features, 
-he knew well how to exploit natures gifts and play upon 
the romantic susceptibilities of those exotic, emotional 
days. IIe was the first pianist to sit with his profile 
outlined to the audience. Hitherto, concert artists 
had invariably sat with their backs turned towards the 
" house," evidently believing they were best heard. 
and not seen. 

- Frequently, and more especially in his native land, 
he would be met at the boundaries of a town where 
the horses of his carriage would be unharnessed for 
youths to take their places in the shafts. Maidens 
would decorate the vehicle with seasonable flowers. 

A Wide Range of Work 
Few more daring or original spirits have ever worked 

in music, or influenced generations to come, than Liszt 
the composer. Bequeathing eu enormous output; 
his work ranges from the .sublime to the ridiculous. 
But forgetting his weaker moments-some of which 
bordered on the unforgettable and the unforgivable- 
his best is good indeed. Products of the hothouse and 
the conservatory rather than the fields and the moun- 
tains, they repel some by their very headiness and 
sensuality. No one till Debussy challenged him as the 
master of " programme music " in his own sphere. 
His son-in-law, Wagner, a far greater g; rills than Liszt 
though powerfully influenced by him, need not, for 
our purposes, he considered a rival as the two masters 
worked in entirely different media. 

To name just a few of his major works --the sonata, 
études, Years of Pilgrimage, -Legelids, Slazenpa, Itephisto 
Valse; Totentanz, etc., etc., they are -gorgeous feasts 
of sound and colour, awaking images of jar -off scenes 

Korsakow are discussed by MAURICE REEVE 

and persons h -Inch live and breathe as only great music 
call. Needless -to say, -they are incomparable piano 
naisic. 

Liszt was born in 18ío and died in z886. 

Rimsky-Korsakow 
As a musician, Rimsky-Korsakow. (1844-1908) would 

have been a very different writer:than he was btit for 
his musical ancestry. (By the way, his -piano concerto 
is dedicated "-to the memory of Francois Liszt.") 

Born of aristocratic parents, young Riniskv's first 
acquaintance with music was made by fraternising with 
a four -piece band-two violins, cymbals and a tam- 
bourine-which used to play on the estate as well as 
frequently at his, mother's parties and functions. But 
as the son of an aristocrat lie joined the navy, serving 
in the Imperial Naval College for seven years and not 
finally Leaving the service till 1873. 

The decisive event in his musical life was his meeting - 
with Balakirew, the leader of the Russian nationalist 
school, in 1861. He filled several posts of distinction 
during his career, 'as well as numbering many subse- 
quently famous Russian musicians among his pupils. 

An even finer and more original craftsman than 
Tschaikowsky, Rimsky-Korsakow's most famous works 
include the symphonic poems, Scheherezade, Sadko, 
Antar ; operas, The Golden Cockerel," " The Snow 
Maiden," The Maid of Pskow," " A Night in May," 
and " Sadko "-in which themes from the svluphonic 
poem are used. All these are now very familiar and 
well loved by concert goers. 

The Influence of .Liszt 
Although quickly gaining his musical independence 

owing to his strong individuality and nationalist tem- 
perament, Rimsky-Korsakow's early years weregreatly 
influenced by Liszt. Both were masters of descriptive 
programme music of which Weber and Berlioz, in their 
different ways, may be said to have been the pioneers 
with Wagner the chief glory of the century. Strauss, 
Debussy and Ravel belong to the present age. 

The Russian's mastery of tone painting, his command 
of the orchestral palette, and his gift for luscious melodies 
and exotic backgrounds, were marvellous. Like Liszt, 
he 'vas saturated with the folk music -and rhythm -of 
his native country and more or less eschewed classical 
form and traditions. In this trait he was of the school 
which comprised Moussorgsky, Balakirew and Ghnka. 
Tschaikowsky, on the other hand, was deeply influenced 
by Mozart, Beethoven and the classic symphonic masters, 
though he did also resort to folk music and influences 
in the latter half of his Iife. 

Rimsky-Korsakocv's piano concerto, like Liszt's two 
examples, is -a one movement, symphonic poem affair, 
and not a concerto in the classical forma of Mozart and 
Beethoven. The form was invented by Liszt-evolved 
might lie an miter word. The movements are there, 
but instead of being separate entities, drawn to a close 
and with pauses between, as in the classical concerto, 
they are run into one another, and are fused and fashioned 
together to forni an uninterrupted whole. It is a fasci- 
nating form, though almost all subsequent writers, 
from Brahms to Rachutaninow, have reverted to the 
classical, separate movement pattern. 

Radio Engineer's Vest Pockel Book 
3/6, or 3/9 by post from 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, London, W.C.2 
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A Musician's Reminiscences 
Nat. D. Ayer, whose Popular Airs are Frequently Heard on 

the Radio, Tells of the Birth, of One of His Greatest Successes 

MANY people are under the impression that my MANY 
popular song, " Oh ! You Beautiful Doll," 

was inspired by my wife. Although she is a 
beautiful woman, the song was not written for her. 
It was this way. While playing at the Columbia Theatre 
in St. Louis, Mo., in a very hot July, tort, I was 
standing in front of the theatre with my partner, 
A. Seymour Brown, and the manager of the theatre. 
The matinee had finished and we were simply chatting 
and watching the crowd pass by. St. Louis is noted 
for its attractive women. 

As we three were chatting there, one of the 
St. Louis girls passed by. Brownie remarked: 
" Say, there's a beautiful doll." I looked at 
the " doll," mentally agreed with hire, then 
looked at the manager, smiled, then we both 
looked at Brownie, and we all smiled and 
immediately went back stage. I got at the 
piano, Brownie got out his pad of paper 
and pencil, and between the matinee and 
evening performance " Oh ! You Beautiful 
Doll " was written. 

We all now have heard it. I remember 
what a devastating success it was at the 
time. But it wasn't an immediate success 
for Brownie and myself. Try as we could, 
we simply could not make a go of it. Here 
was a song that we both felt was a winner 
-Was there something wrong in its con- 
struction ? We altered it-tried it one way, 
then another-then went back to the original. 
No rise, the public simply wouldn't have. it- 
from us, at any rate. Our publisher got it 
out, but didn't " go after it." One or two 
acts tried it, but with no success, and soon 
dropped it from their repertoire. Still, Brown 
and I insisted that it was a good song. We 
finally gave it up and resigned it to the wastepaper basket. 

A Year Later 
Charles B. Dillingham was putting on a musical 

comedy at the Globe Theatre, just around the corner 
from my office at Jerome H. Remick's. A. Baldwin 
Sloane had written the score and Valeska Suratt was 
the star. The show was called " The Red Rose." At 
the Lamb's Club one afternoon " Baldy " Sloane and I 
were playing pool and were discussing his new show 
between shots. Baldy asl-cd me if I had any number 
that might suit Flavia Arcaro. She had made a huge 
success in the " Chocolate Soldier " and had a glorious 
voice. No one with a voice like hers had ever sung a 
song of mine up till then. We stopped the pool game 
and went over to the theatre. I had sent for Brownie, 
and there we met Dillingham and his producer. 

" Have you got any song we can slide in here as a 
stop -gap ? T have got a four -minute wait between the 
last two scenes and I can't write or seem to find 
anything;" Baldy said. " Something that might suit 
Flavia Arcaro," he added. 

The mere mention of the name " Flavia Arcaro " was 
enough to put the wind up me and Brown, and I 
suggested all sorts of songs, but none was suitable. 
Finally, out of sheer desperation, I suggested " Beautiful 
Doll." I will never forget the look on Brownie's face. 
He half smiled and said " No, no-that's no good for 
Arcaro." I suppose it was the fact that two partners 
in song writing started to argue about their wares that 
made Dillingham interested, for he said, " Well, Nat, 
let's hear it." I sat down at the piano. Brownie had a 

fine high baritone Voice, but he had become all husky 
when asked to sing it. If ever I demonstrated a song 
in my life, I certainly made a mess of it that time. 

I watched their faces as they listened. A perfect blank 
came over the three of them. Then, after we had 
finished a verse and chorus, Brownie stopped and 
looked at Dillingham. He started to say something 
when Baldy Sloane interrupted with : " That's a sure 
winner, Brownie, but it doesn't fit in with the show. 
It's not in keeping with my score, and besides, how 
could Arcaro sing it with the chorus ? Still, it's the best 
of the lot, anyhow." 

I suddenly felt courageous and jumped up from the 
piano. " Well, let's try and figure it out. How many 

Nat. D. Ayer, the well-known composer, a 
B.B.C. studio. 

girls do you want to use in this number ? " 
By this time the dance producer had joined in as he 

volunteered the information: " Twelve-but all show 
girls." 

The Effect of the Legs 
Show girls don't dance, and the tune was really a 

dancing one. Dillingham had by this time walked away, 
and Baldy said to Brownie and myself, " Well, go ahead, 
you two, and if you can fix up some business for the 
number, in it goes. We open in Boston next Monday ' 

night, and it's too late to look anywhere else for a song." 
` Are the girls here ? " I asked. " Yes," Baldy said. 

" Well; get them on the stage," I .said, and. the call 
boy went off to fetch them. The four of us went into 
the stalls, sat in the front row and watched the parade 
come on the stage. These girls were beautiful, tall 
and stately as they were in those days, all magnificently 
dressed-how they did it on their 18 per a week, I don't 
know-perhaps they all saved their money in those 
days-and I sent over to Remicks for a pianist and a 
piano copy of the number. 

Miss Arcaro arrived-we discussed the song- 
Dillingham came down the aisle and sat with us just 
as the 12 beautiful ladies came to the footlights. One 
of them rested her foot over the footlights as she bent 
over to speak to " Charlie " Dillingham. Everyone 
called him " Charlie." For no reason whatsoever, the 
electrician threw on the footlight switch and the effect 
was startling. The lights, shining up from the floor, 
threw a perfect silhouette of the girl's leg as she stretched 
across_ the footlights. I, and Brownie, jumped up- 
the same thought must have been in both our minds. 
" Hold it," Brownie yelled. The girl must have thought 
we were crazy. 
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With the aid of the electrician, the offices of the dress 
designer, the dance producer, the girls appeared in the 
final chorus of the number and straddled the foot- 
Iights with the result that the extraordinary effect of the 
light effect on their legs proved a sensation, and the song 
became a terrific success. As many as ro encores were 
taken nightly and the entire success was solely due to 
the effects worked in- this number. 

I always insisted that it was a good song, but 
the ",legs " did the trick. After all, why argue 
the point ? If she's a beautiful doll, she BUST 
have beautiful legs. And, believe me, they WERE 
beautiful. 

The success of the song was phenomenal and Brown 
and I put it back in our act. We repeated some of the 
towns where welnad used the song before, When it flopped, 
but this time it was a " riot." It boosted our salary go per 
cent. and " Oh ! Yeti Beautiful Doll " became a world- 
wide success. It went well over a million in sales and I 
bought my first automobile out of my first royalty cheque 
for gramophone royalties. I even get royalties from it 
today, and it has been used in many films. Funny 
how this song sold so many copies when another one of 
mine, " If you were the Only Girl in the World " didn't 
seem to sell at all. But there you are-perhaps I should 
have used the legs. 

Prison Camp News Service 
Interesting Derails of a P.O.W. Radio Installation. 

By W. H. CHEEVERS 

NE'S natural desire after the first bewilderment 
of captivity is to obtain information of what is 
taking place in the world outside. 'Naturally, 

the Gerrnän supplied us With an abundance of infor- 
mation; especially in 1941 and 1942 during some of their 
spectacular military successes ; however, as Britishers 
this information was hardly calculated to sustain our 
morale or give us much hope for the future. Apart 
from radio broadcasts, newspapers in; German and 
English, by which the Germans hoped to convince ús 
of their invincibilitv, the only news we could `obtain 
not subject to Nazi control was obtained from foreign 
workers` particularly Frenchmen whom men' from -btu 
camp managed to contact' during the course of their 
day'S_,work. _Naturally-, second or third hand and 
contaminated with rumour as this source of news was 

This innocuous -looking cleaning pail was all the German 
guards could see. But it housed the prisoners' radio- 

as shown on the next page. 

bound to be, it was difficult to gather a true impression 
of what was really happening outside our small.barbed 
wire compound, although our whole futuife and perhaps 
our very existence depended upon the result of those 
gigantic happenings. 

Several of us therefore decided that for the benefit 
of ourselves and the camp as a whole souse Means must 
he found Whereby we could supply the whole camp with 
frequent and accurate accounts of the war news. 
We then made efforts to obtain radio parts or at the 

best a complete radio. 
This necessarily entailed Iong and arduous enquiries 

as to making the correct contacts and in what manner 
ive should par for the obvious risks that had to be taken. 
After some time we managed to contact one of the 
Frenchmen who came into the camp to remove the refuse 
two or three times during the week. He, in turn, was 
able to make contact with one of his fellow countrymen 
who Was working in a radio manufacturer's. All these 
arrangeusents had, of course, to he made with the 
utrn'ost"bare, as any intercourse between French and 
English was strictly forbidden and the Germans enforced 
this rule with guards. 

About this time, September, 1942, inflation was 
already beginning to grow rapidly and foreign workers, 
together with the German population,. were unwilling 
to accept the mark in exchange for even ordinary 
commonplace articles such as razor blades, which they 
sometimes obtained for working parties with whom they 
came in contact. 

Valves and 'Phones 
About four weeks after making this arrangement with 

the Frenchman he managed to smuggle into the camp 
two radio valves and a pair of headphones for which 
we paid 5,000 cigarettes which we had received in 
parcels from home. -Having spent all our available 
resources, we attempted to construct a makeshift radio 
by using electric light lamps as resistances, and con- 
denses made out of silver paper. 

All this work,, of course, had to be conducted with 
the utmost secrecy, as the Germans frequently searched 
the camp and anyone in possession of forbidden articles 
was severely punished. 

As luck would have it, however, we finally. completed 
our receiver without being discovered and made ready 
for a first tryout about 2 a.m. on a day early in Septem- 
ber, 1942. The whole affair looked rather weird and 
was difficult to recognise as a radio. Those of us who 
were there were wishfully optimistic and just before 
2 a.m. we managed to get the set to operate. After 
many crackles and general background noise we at last 
picked up a weak signal on which bagpipes were playing. 
This was followed in a few minutes by the news in 
English from London. 

Imagine our joy to hear of the great successes of 
Stalingrad and the Desert after having been subject 
to enemy propaganda in all forms for nearly two years. 
Our morale rose over -night and next day we could barely 
control ourselves from shouting the good news to our 
comrades. 
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Underground Listening Room 
Good as all this was, however, the German searches 

were becoming an increasing menace and we had already 
undergone one or two lucky escapes. We therefore 
worked on a plan whereby we could operate the receiver 
without fear of discovery. 

This plan involved digging an underground room in 
one of the buildings-an old stable in which we ;were 
accommodated. We decided that everything must 
be completed in 24 hours. We commenced work at 
5 p.m. and quickly removed the brick floor by means 
of metal brackets taken off our bunks, with the aid of 
fire shovels and working in half-hour shifts, we dug a 
shaft raft, deep sufficiently wide for a man to enter. 
We then struck out horizontally, all the earth being 
removed by the rather primitive method of a bucket 
attached to a piece of string. We finally, by ro a.m. 
next morning, had. dug out a room 8ft. long by 41t, 
wide by fift. high, the ceiling being 4 to 5ft. thick. 

Our next job was to remove the earth which we had 
piled up in the room, without being detected by the 
German sentries. We accomplished this by filling 
empty Red Cross boxes and distributing the +contents 
over the gardens and loose patches of earth that existed 
in various parts of the camp. All Was cleared by 4 p.m. 

The bricks were then set back around the hole, and a 
small trap into which bricks .were set was made to fit 
over the top of the shaft itself ; by brushing the loose 
dust over it, its outline could not be detected by the 
naked eye. By carefully pulling out a wooden lath 
of which the wall was constructed, we were able to run 
our electric power cable behind it down into the under- 
ground room. 

Printed News Bulletins 
Everything was now working fine, and we were able 

to make copies of two news bulletins each day. These 
were distributed among the various -companies into 
which the camp was divided, signed for and returned. 
They were then destroyed for security reasons. Somebody 
had a bright idea to save laboriously copying out each 
bulletin several times. They obtained two or three jellies 
via Red Cross parcels, melted them and poured the 
contents into a tray-thus forming an ideal duplicating 
pad, which in the harder times we were greatly tempted 
to eat. 

All this time the morale of the camp was steadily 
maintained, and German propaganda was countered 
and ridiculed. The battles of Africa and "Russia were 
followed with intense interest, and great enthusiasm 
at the results that ensued. 

Later, about August, 1943, the German morale had 
already commenced to crumble, and it became far easier 
to obtain forbidden articles than had previously been 
the case. We managed to obtain a second complete 

midget receiver and the ,accompanying illustrations 
(cameras were also, of course, strictly forbidden) indicate 
the manner of hiding it from German searches. I 
think that the best use to which the radio was ever 
put as far as we were concerned was during the last 
month of the war. , 

After the Allies crossed ,the Rhine, the Germans 
decided to move our complete camp south of the Danube 
into Austria. About 5,000 were marched away, the 

This shows how the prisoners had doctored the cleaning 
pail so that they could hide their radio. 

remaining 800 being either too sick to march or having 
hidden themselves while the others were being marched 
away. Three of us had concealed ourselves in the 
roof and hearing many rumours as to Gestapo searches, 
setting fire to the building, and machine-gunning the 
roof, we were anxious as to our future. Fortunately, 
we had already taken the precaution of extending the 
electric power to our hiding -place and so were able to 
have our radio in operation. 

Anxiously we listened to each bulletin to see how 
near the liberating forces were getting. On the morning 
after the 5,000 had been marched away, we heard that 
the Americans had taken Nuremburg, only 4o miles 
distant. American fighter 'planes were already operat- 
ing in our area, and we could also hear the heavy artillery. 
It was, I think, our happiest hour-the materialisation 
of years of waiting. 

B.B.C: Television Service 
IT is now officially announced that the Television I Service will be resumed on June 7th. This date was 

given officially by Sir Noel Ashbridge at a luncheon 
in London recently, when it was also announced that the 
programmes would be almost on the same lines as those 
obtaining when the service was suspended due to the 
war. There will be a programme in the afternoon from 
3 until 4.30 approximately, and in the evening from 
8.3o till ro. These will be essentially television pro- 
grammes, or items in the normal sound programmes 
which are suitable for television. In addition to these 
there will be special broadcasts from time to time, such 
as the Victory Parade on the morning of June 8th. All 
the O.B. equipment is being reconditioned and important 
national events will be broadcast wherever possible. 

It was announced at the same time that developments 
will proceed, both in the technique of broadcasting the 
television programmes, and in the general technique of 
television. But it was emphasised by Sir Noel that if 

any drastic improvement should take place, the pro- 
grammes will be televised on the existing system at the 
same time, so that anyone possessing a television 
receiver will not be in the position of having to dispose 
of it in order to get a new set so as to see the programmes, 
New television receivers will not be generally available 
until the early autumn, so that the programmes will 
only be available to those with pre-war sets or home- 
made equipment. 

Provincial centres will not have the benefit of local 
programmes until some time, although it should be 
remembered that, although television is supposed to have 
only optical range, good results were received before the 
war at Manchester and Brighton, to mention only two 
places. The official normal reception area, that is the 
area over which guaranteed reception is obtainable, is. 
roughly within a radius of 3o to 5o miles of the trans- 
mitter, which is situated at Alexandra Palace, in North 
London. 
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LASKY'S RADIO 
FOR 

ELECTROLYTIC CONDENSERS 
MIDGET ALUMINIUM CANS 

500 Volts Working 
S mfd. 3'- 
16 mfd 4 9 
8-8 mfd. 5 6 
8-16 mfd,.. 619 

MIDGET TUBULAR CARDBOARD 
8 mid. 

500 Volts Working 
4 mid. 2!16 0 

RIGA VOLTAGE OIL FILLED 
CONDENSERS 

8 mfd., 1,000 volts workin- 
8 mfd., 600 volts working 
10 mfd., 600 volts working - 

10 mfd., 400 volts working 
4 mfd., 1,000 volts workin 
4 mfd 450 volts working 
1 mfd., 1,000 volts working 
1 mfd., 750 volts working 
.5 mfd., 5,000. volts working 
.1 mfd 6,000 volts working 

All with Fixing Clips. 

ELECTROLYTIC BLOCK CONDENSERS 
16 -16 mid,, 350 volts working 7'- 
8 mid., 500 volts working 4/- 
24 mfd., 650 volts working 126 
4 mfd., 350 volts working 3/6 
All Types of Bias and Bypass Condensers 

in Stock. 
.1, .01. etc. 

25 mid 25 volts., 50 mfd., 12 volts, etc. 
See Previous Ads. 

Send ld for our latest Current List. 
Now in Print. 

Terms, C.O.D., Pro Forma and Cash with 
Order. 

Everything for the Home' Set Constructor 
Ham, and Serviceman. 

Trade Enquiries Invited, 
LASKY'S RADIO 

370, harrow Road, Paddington, W.9 {Opposite Paddington Hospital). 
Tèt.: Cunningham 1979. 

12,6 
5/- 
71- 
6/- 
7.6 
3/9 
6,- 
3 6 

10/- 
10!- 

telbE/l11T1'hasít 
. 

SPECIAL OFFER 
CLIC " International " Octal Valve 

Holders. 47- doz., 421- Gross lots, 
- 

CONDENSERS (Canned). All. 500v. work- 
ing. 8 m.f.d., 3'3. 16 m.f.d., 3,9. 3 x 8, 
5/6. .1, .002, 6/- per dozen. 

VOLUME CONTROLS, (Central Lab), 
less switch, 216. With switch, 3/6. 

TWO AND THREE GANG CONDEN- 
SERS..0005. 2 Gang, 11/6. W/slow motion 
13/6. 3 Gang, 14/6. 

ROTRERMEL (CRYSTAL) PICK-UPS 
De Luxe," 83/1879. 

LINE CORD, .3 amp (60 ohms pr. ft.), 
2 -way, 1/6 per yd. 3 -way, 276 per yd. 

GLASS ACCUMULATORS. 2 Volt 45 amp, 
14/6. - 

SPEAKERS. 8in. m. energised (2,000 coil) 
w/Trans.; 30/-. 8in. p.m. Celesticn less/ 
Trans.; 2316. 

All Goods-new-large asst. B.V.A. and 
V.S; Valves in stock. Let us have your enquiries. 

NATTRADno 
SERVICE 

52, Rio and Road, Singstoa -on -Thames, Surrey 

NEW DUAL TESTOSCOPPE e, 

Ideal for 
High and Low 

Voltage Test 
`ü ing : 1730, 100/850 A.C. 

and D.C. 
Allowance made on old models 

Send for interesting leaflet (.424) on Electrical 
and Radio Testing, from all Dealers or direct. 

R L'NBAKEN MANCHESTER./ 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925. 

We thank readers of " Practical Wireless " for 
the many requests for our K.46 Price List of 
components, the response was enormous. Should 
you have missed the opportunity of obtaining 
this list, we will be pleased to post per return. 

PROMPT SERVICE, COMPLETE SATISFACTION. 

COVENTRY RADIO, 
191, DUNSTABLE ROAD, LUTON. 

Elco design and build soldering' irons, machines, melting pots, and special furnaces for all soldering needs to suit any 
voltage from 24v. up. Illustrated are four 
interchangeable units. 

There are 
many others. 

Write for leaflet to 
Sole Agent: 

ELCORDIA LTD.. 
225 Westminster Bridge Rd., London, S.E.1 

Tel: WATerloo 5502/3. 

WEYMOUTH 
COIL PACK 

THE BEST COIL PACK 
yet tested (vide " Practical Wireless "). 
Covers 19-50, 200-550, 800-2,000 
metres. One hole -fixing, only 5 leads 
(coloured) to connect. This high 
grade coil pack gives really sharp 
tuning, and when the receiver is built 
to the circuit given with the 
WEYMOUTH COIL PACK, high 
quality - reproduction is obtained. 
These coil packs only cost 3816. 
All good retailers stock them. 

WEYMOUTH RADIO 
MFG. 00. LTD. 

Crescent St., Weymouth, 
Dorset 

Phone-Weymouth 1104. 

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 earns 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 work. We train them to be successful! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

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

Please explain fully about your instruction in the subject marked X. 
Complete Radio Engineering 

Radio Service Engineers 
Elementary 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 

Wireless Operator, R.A.F. 
Wireless Mechanic, R.A.F. 

Special terms for members of H.M. Forces and discharges 
and disabled members of H.M. Armed Forces. 

Name Age 
(USE BLOCK LETTERS) 

Address 

(Use penny stamp on unsealed envelope.) 
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Impressions on the W 
Review of the Latest Gramophone Records 

WITHOUT wishing to add any fuel to the ever - 
smouldering fire of dissension, which bursts. forth 
far too often into a fiery and heated argument, 

about swing r. dance e. light z'. classical music, I had 
intended to try and satisfy some of the requests I 
receive, by giving more space to the dance and lighter 
works this month. However, as so often happens with 
many good intentions, unexpected factors suddenly 
arise which force ideas and plans to be modified. 
Perhaps next month swing and dance enthusiasts will 
be more fortunate, but this month-well, it is simply a 
matter of the releases available and the classical section 
haw the lead. 

I cannot agree with some correspondents, that the 
releases by the various' record companies should be 
viewed in the same light as compiling a programme. 
Admitted that one could build up a very satisfactory 
entertainment from the general releases, which would 
include something for all tastes, but I do not think that 
that could possibly be the policy of the record companies 
when preparing their monthly lists. They certainly 
endeavour to satisfy everybody, and, personally, I 
think they have made a wonderful job of it, especially 
during the years of war, when production problems 
must have been a severe headache for all concerned. 
I think it is reasonable to suggest that the type of records 
released is. a very good indication of public demand or, 
in other words, musical views, and I should not be a bit 
surprised to see the classical releases gradually increase 
in proportion to the dance records.' For example, this 
month I have before me -thirteen rain. and two rein. 
records which would certainly come under the heading 
of classical, against two loin., one Of which is light, 
and the other very light. This may, of course, be an 
exception, but it will be interesting to -see what happens 
in the months to come, especially now that Purchase 
Tax is to be reduced from Too per cent. to 331 per cent. 
si records. 

H.M.V. 
CERGE hOUSSEVITZKY and the Boston Symphony 
NJ Orchestra offer first-class performance of Richard 
Strauss's " Till Eulenspiegels Lustige Streiche " (Till's 
Merry Pranks), Op. 28. This has been recordedin four 
parts on 11.31.V. DB6268-69, and I strongly recommend 
it for your hearing. It is a delightful work, considerably 
enhanced by the fine performance of those concerned, 
and, incidentally, the recording technicians. 

In the H.M.V. loin. Red Labels, I suggest DA 5854 
to all who appreciate the true beauties of Elisabeth 
Schumann's technique and charming soprano voice. 
She is accompanied by Gerald Moore on the piano, and 
the two pieces sise has selected this month are " Das 
Veilchen " (The Violet), K.476 (Goethe -Mozart) and 
" Dass Sie Hier. Gewesen " (That SheHas Been Here), 
Op. 59, No. 2 (Ruckert -Schubert). 

Another first-class vocal, this time by a tenor of 
exceptional quality, is to be heard on H.H.V. DA1837. 
The titles are " Di Tu Se Fedele, Il Flutto Iii Aspetta " 
(Declare if to meet Storm or Calm) from the first act of 
Verdi's opera " Un Ballo in Maschera," and the ever - 
popular " Questa O Quella " (The One is as Fair as the 
Other) from Act r of Verdi's_ " Rigoletto." These are 
sung in Italian. by Jussi' Bjorling, accompanied by 
orchestra conducted by Nils` Grevillius: As one would 
expect, the performance is of a high standard, and the 
recording should meet with wide approval from every 
lover of a tenor voice possessing such fine qualities 
combined with perfect expression and control. 

My weakness for pianoforte solos is well satisfied 
this month, and I do not think I shall be alone in this 
respect. There are two good records, one in the H.M.V. 
list, and the other in the Columbia. The former is 

i 
on H.H.V. C3485, and it is of two recordings by none 
other than that great artist Benno Moiseiwitsch. He 
has selected " Clair de Lune " (Moonlight) (No. 3 from 
" Suite Bergamasque "), by Debussy, and Chopin's 
" Polonaise No. o in B Flat," Op. 71, No. 2. His superb 
performance needs no comment from me, other than my 
strong recommendation to all lovers of pianoforte music 
to make a point of hearing it, and that also goes for the 
one in the Columbia list which is mentioned below. 

Joan Hammond-soprano-records two works from 
Verdi's " Traviata," on H.31.V. C3486. " Oh Folly, 
Oh Folly " (Sempre Libera) is from Act i, as is her 
second piece, " How Wondrous, How Wondrous " 
(Ah Fors' è lui), Sheds accompanied by the Philharmonia 
Orchestra, under the baton of Walter Susskind. Two 
most pleasing recordings. 

Denis Noble- baritone-has some fine material, which 
he utilises to the full, in " The Yeomen of England " , 

from " 11ierrie England " (Hood-German). There is some- 
thing very stirring about this' song,; especially when it 
is sung with the understanding, expression and quality 
which Denis Noble rices provide. The support of the 
Light Opera .Chorus and the Light Opera Orchestra 
make the whole performance delightful. On the other 
side of the record Gladys Ripley, with the above - 
mentioned supporting cast, gives a rich contralto 
rendering of "-O Peaceful England," thus making 
H.M.V. .C3490 a most pleasing record which .should 
be included in the vocal section of your. record library. 

On H.M.V. /39463. Jean Cavali-with. orchestra-has 
made a nice recording of those two popular numbers 
" The Kiss of Romance " and " Chez Moi," both being 
sung in French and English. 

Turner Layton, on K.H.V. FB32or, has selected two 
current film features, namely, " I'm Ahsays- Chasing 
Rainbows " from the " Dolly Sisters," and " The Bells 
of St. Mary's " from the film of the sanie name. As 
usual, Layton puts these numbers Over in his own 
particularly pleasing style. 

Columbia 
THE first five rain. Columbias form an outstanding 

recording by the Philharmonic Symphony Orchestra 
Of New York, conducted by Artur Rodzinski, of Wagner's 
great work.` Tristan and Isolde." The records consist 
of ro parts-Columbia LX941-45-and the recording is 
arranged in the following manner : Parts r, 2 and 3 
" Prelude," Part 4 " Isolde's Narrative " (Act r, 
Scene 3), which is continued on Parts 5 and 6. These 
three parts cover " Erfuhrst du meine Schmach," 
" Die Morold schlug, die \Vunde " and " O Blinde 
Augen." Parts 7 and 8 are the " Prelude " to Act 3, 
while Parts 9 and ro record " Liebestod " (Isolde's Love 
Death), Act 3, Scene 4 (a) " Mild and leise wie er lachett," 
and (b) Hare ich nur diese Weise ? " The singer is 
Helen Traubel-sòprano-who gives, in German, a 
brilliant performance of 1 Work which calls for thorough 
understanding of the material and a technique of no 
mean order. From Wagner let us turn to something 
a shade or two lighter, and in this mood I found the 
" Italian Serenade " (two parts) a delightful change 
and most pleasing listening. It is recorded on Columbia. 
D X1236, by the Philharmmonia Orchestra. conducted by 
Walter Susskind. It consists of works by Hugo Wolf 
edited by Reger, and provides ample scope for some 
splendid work -by Max Gilbert-viola-a delightful 
instrument in such capable hands. Louis Rentner- 
piano-has two recordings this month on Columbia 
DX s1237. They are " Mazurka No. 6 in .A Flat " and 
" Reverie," both being compositions by Balakirev. 
These recordings provide another example of the skill 
of this outstanding artist, and, personally, I obtain 
great pleasure in listening to his flawless performances. 
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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). 

A Reader's Suggestion 
SIR, -I was interested in Mr. C. J.Borwell's letter 

º7 in the April issue of PRACTICAL WIRELESS; and I 
heartily approve his suggestion for a short ,(or possibly 
full) list of published features to be inserted in each 
issue of the magazine. 

I should also like to point out that I am in complete 
agreement with Thermion's remarks re the price of 
wireless and television- licences, and I think your 
correspondent Mr. K. T. Hardman is talking through 
a very large hole in the crown of his hat when he brings 
up his " cart before the horse " arguments to support 
his views. His attempts to turn the correspondence 
page into a political forum is not, to my mind, very 
pleasant reading. S. A. KNIGHT (Wellingboro'). 

An Amateur's Progress 
SIR; am an ardent radio enthusiast, and I think 

my progress may be of interest to other readers. 
About six years ago I started making crystal sets, 

which I did until I was about i3, when I began to make 
valve sets. Since then I have made many battery 
and mains sets. 

Soule of my " milestones " include a five -valve 
superhet portable using 1.4 v. valves ; a three -valve 
signal generator, and a ten -valve mains superhet 
radiogram, all of which are my own design. 

The radiogram operates on short and medium waves, 
and on short waves I have logged at good strength 
Switzerland, Australia, Turkey, Bulgaria, Brazzaville, 
Moscow, India, 10 American stations, Lublin, France, 
Spain, Sweden and Canada, and many others. I have 
had a secondary school education, and was best with 
mathematics. I am nearly 17. 

In spite of the above I -am unable to get any suitable 
employment, only factory work available ; in fact, I 
find my knowledge and education a disadvantage, as 
nobody seems to want it -A. R. CALTHORPE (St. Albans). 

Programmes from Australia 
w7STR,-I would like to make a few additions and 

corrections to my last list of Melbourne stations. 
I have received the following stations one time or 
another : - 

o8.zo-VLC8, beamed to British Isles, 41.2 m.; 
09.00-VLC6 (31.2), VLA6 (19.74), VLG3 (25.62), 
Pacific service ; 12.3o-VLC6, (31.2), Asiatic service ; 

14.00-VLC6 (31.2), VLC8 (41.2), Asiatic service ; 

17.,15-VLG, 32.32, Asiatic service (here I would like 
to inform Mr. R. Aldridge, of Amersham, that the 
station on 30.99 m. is VLA3, not VLG, although they 
both carry the same programme at 15.15) ; 14.35- 
VLC6. (31.2), VLG (31.32), VLA (till 14.45) (41.18), 
15.15-VLA3 (30.99), VLG (31.32), VLC8 
(41.2), British Isles Beam ; 16.00-VLC6 
(31.2), VLG4 (25.4 (1)), doubtful -very 
faint, American beam. 

VLR3 on 25.25 m. used to carry the 
Asiatic beam at 14.0o, but I have not beard 
it lately. I apologise for referring to it 
incorrectly as VLA3 in a previous letter, 
and to VLA on 41.18 m. as VLI4. 

I would very much like to know whethe 
any of your readers have heard the experi- 
mental transmission of the beam to Britain 
at 08.20-08.50 on VLC9, 16.82 m., which was 
tried on March 4 -8th inclusive. I received 
it R6, slow but not deep fading, and no 
flutter. 

Panai 

On January- 14th VLC6 and VLR3 at 14.00 were 
much above average strength on the Asiatic beam. I 
believe this was due to sunspot activity, as was 
VLC6, about R8-9 on November 4th. -M. PANTIN 
(Marlboro'). 

SIR, -The 

- 

SIR, -The following is a schedule of English pro- 
grammes from Australia, which- may be of interest 

to some of your readers. I can't say whether they are 
receivable in this country or not, as I have only just 
returned from Egypt, but I have logged them all 
out there. The Department of Information, Melbourne, 
gives the times as follows. All times GILT. 

21.15-23.00 and 02.00-05.00 on 15.2 MO/S.; 02.00-04.00 
on 15.23 and 15.315 me/s. ; 07.00-07.30 on 15.2 and 
11.88 me s. ; 14.0o -14.3o and 14.45-15.0o on 9.615, 9.58 and 7.28 mcjs. ; 15.15-15.45 on 11.88, 9.68 and 7.28 
me/s. 

Some of the above are beamed to the Pacific, but 
might be receivable over bere. Anyone wanting fuller 
information should write to the following- address : 
Department of Information, Short Wave Division, 
375, Collins Street, Melbourne, CI, Australia. I hope 
the above times will be of interest to some of your 
readers. -F. JARvis (Mirfield). 

Home Inter-comm. 

SIR, 
-I read with interest- the communication system 
described by N. D. Ford in PRACTICAL WIRELESS 

(August, 1945), and thought that some readers might 
be interested in the system that I have had in use for 
some time which has given no trouble. As shown, it 
consists of a number of single -pole double -throw 
switches, z S.P.S.T. switches,. and a mike or single 
headphone (I actually used the latter). These are 
connected up as shown, on a small panel. Single bell 
wire was then run from the panel to- each external 
speaker, the other wire from the speaker was then 
taken to the nearest earth point, 'Such as a water -pipe, 
etc. Three leads were run to the wireless set itself, as 
shown. It is important to note, however, that the set 
must have choke -capacity output ; if not, a choke and 
condenser should be connected across the present 
speaker terminals on the set, as shown, the actual speaker 
itself being transferred to the panel. The method of 
operation is the same as N. D. Ford's. This system 
has a number of advantages, only about half the 
quantity of wire is required, which is quite a saving 
financially; likewise, only S.P. switches are required, 
which I found easier to obtain than D.P. ; I actually 
used aerial switches. Of course, if the set has not got 
choke -capacity output, this will increase the cost, but 
my particular set had this form of output. -Part. A. V. 
THOMAS (Manchester, 2I): 

(any number may he used' 
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ö extension L.S"r. S.PS.r. twitChas 

r.+ 

Choke 

Ourofrpure¢ oirt 
Speaker 

exlsting- ...... set 

The circu't of Mr. Thomas's home inter-comm. arrangemen 
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Component Values 
SIR, I would like to endorse Mr. Borwell's remarks 

(" Open to Discussion, April, 1946) concerning', the 
values of L., R. and C. in formulw: 

Take the simplest case : Ohms Law R= For most 

radio circuits I is in milliamps ; therefore the formula 

becomes R=1,oÌoE where R is in ohms, E in volts, 

and I in milliamps. Another case : the reactance of 

a condenser is2 F C is obviously in farads, although 

few writers state this. n =3.1.415926535 correct to 
10 places of decimals. 

A great help in giving the values of components in 
circuits would be to (I) give the D.C. voltage working 
of the condenser ; (2) give the wattage of resistances, 
and (3) give the makers of the valves. 

A tip that may interest some readers : When measur- 
ing the output of a power pack with a high -resistance 
meter, the peak volts will be indicated. Therefore, to 
find the true output or R.M.S. Value, divide the peak 
voltage by 707. 

The tester for centring L.S. cones described by Mr. 
Potts (" Practical Hints," P.W., February, 1946) can 
be used as an insulation tester, but use insulated test - 
prods, otherwise the operator will release his hold with 
considerable rapidity.-P. FOSTER (Southall). 

8.1155--R.A.F. Communications Receiver 
SIR,-It has come to my notice that several of your 

readers are purchasing the above receiver, which is 
sold as a so -valve receiver. This is not strictly true, as 
three of the valves are only used in the electronic 
D./F. system of the set, viz., V.r, V.2, and V.9, and they 
can be removed entirely from the receiver without in 
any way impairing the reception of radio signals. It 
is quickly and easily adaptable for working from A.C. 
mains from an external power unit,- the whole, plus 
loudspeaker leads and aerial, being fed in through the 
extreme right-hand socket marked " From Transmitter," 
the other two 'sockets being entirely discarded. 

If, through the medium of your columns, this will assist 
any of your readers, I have full data available, and 
would assist anyone having difficulty.-G. FRYER 
Tuck, 1z, Glendevon Gardens, Murrayfield, Edin- 
burgh, 12. 

Increased Licence Fee 

SIR, 
After reading Thermion's arguments in favour 

of the proposed increase I agree that he has made 
out a strong case, but in justification of the contrary 
opinion I expressed in a recent issue I would like to 
say that it is not so much what we Will have to pay 
that I object to, but what we arc likely to get for it. 
I fear that, in spite of the increase, the programmes will 
show little if any improvement, and that the additional 
£s,000,000 which the 2os. fee will produce will not be 
expended on much improved programmes but in increased 
" rake -offs " for the Post Office and National Exchequer, 
and for the salaries of the present unduly large E.B.C. 
staffs. If all these expenditures can be drastically cut 
down and the B.B.C. give us better but fewer broad- 
casts, and by well-known and popular artists in place 
of so many tenth -rate " discoveries " and adenoidal 
crooners, I don't think many licence -holders would 
object to the increase. 

In reference to Mr. Regitrald J. G. Dutton's letter on 
International Radio Language, he fails to realise how 
a,most universal the English language has already 
become, and the rate at which its general use is 
progressing. There are few countries where it is not 
made use of for trade and commerce, and this fact 
alone is sufficient to assure it becoming the best and 
most useful radio language, and it is by reason of this 
fact- that the English language is included in the school 
curriculums of so many other countries already. So, 
with all respect to Mr. Dutton, I still think that there 

is little if any need for an artificially created radio 
langrage,-K. T. HARDMAN (Birkenhead). 

Service v. Civilian Mechs. 
SIR,-Y have been a reader of PRACTICAL WIRELESS 

for some time prior to being posted overseas, and 
still take the opportunity to read it when I can get hold 
of a copy. 

Ì have just been reading the August, 1945, issue, and 
note that the discussion on Service radio mechs. versus 
Civilian radio mechs. is/was still going on. There are one 
or two comments I should like to make with reference 
to your footnote of J. P. Coyle's letter. 

Primarily, I think your comments were rather too 
generalised ; there are Servicemen, I admit, who would 
be lost when it came to servicing a commercial receiver, 
but, on the other hand, there are a goodly number who 
would turn out a satisfactory job. 

I don't propose to deal with that aspect as I consider 
that that argument has gone on quite long enough 
and the subject should be closed, but rather with your 
statements that Servicemen do not know much about 
radio and that they are unskilled persons. 

It would be rather interesting to know what your 
conception of a short course is, if it is between nine 
and twelve months I will agree with you. The first five 
or six months of this course is devoted entirely to basic 
radio theory, Which, I think you will agree, is applicable 
to all types of radio equipment. I wonder how many 
civilian radio men have taken the equivalent of such a 
course. The latter part of the course is spent on gaining 
knowledge on the various types of equipment we are 
likely to come up against. 

Admittedly, this only gives us the theoretical side and 
the majority of personnel passing out from such a 
course have no illusions as to their ability to successfully 
service radio receivers and transmitters. This ability 
is only gained later when they are posted to units and - 

gain experience in their various sections working under 
experienced personnel. 

As to your statement that unskilled persons are 
permitted to carry out Service servicing, this hardly 
bears out the reputation Service mechanics have built 
up during the war for keeping equipment serviceable 
under all conditions. Surely such people must have 
a knowledge of what they are doing ? 

Next we have " The average Serviceman might be 
' lost' with a commercial receiver of different layout, 
but employing the same circuit as a Service receiver." 
If this were true then a Serviceman would be equally 
lost on a Service receiver of a different layout, and I 
can assure you this is not the case. The occasion often 
arises when a radar mechanic is confronted with a piece 
of equipment he has never seen before, but with the 
aid of a circuit diagram this very unskilled person (i) 
always manages to get to the root of the trouble.- 
W. PERCIVAL (R.A.F., India). 

The Economy DX3" 
SIR,-I have recently constructed the " Economy 

DX3," and have had very good results. I built the set 
on a metal chassis and inserted an Osram kT2 for output. 

Some of the stations that I have received on it are : 

CHOL, 25.60 ; PRL8, 25.60 ; CI{LO, 31.15 ; LRY, 31.12 ; 
EAQ, -32.20 ; TAP, 31.70 ; VLA3, 30.99 ; ULG, 31.32 ; 

WOOW, etc. ; TPB24, 25.62 ; CNR, 33.00 ; LKJ 
31.45 ; SBP, .25.63 ; HVJ, 31.06 ; ICDJ, 31 ; YUA, 
48.60; SUW, 24; SUV, 3r; JHKII, OPL, 30.66; 
FZI, 25.06 ; VUM, 3r ; also Sofia, Algiers, Prague, 
Warsaw, Milan, Andorra, Moscow, Athens, ZXY8, 31.23 ; 

YV4RQ, 86.21 ; YUSRD, 90.92 ; all wavelengths are in. 
metres. - 

So far I have received a QSL from TAP, Ankara, and 
a letter -veri from CNR, Rabat. I have also received 
115 home stations, many of which were in South 
America. - - - 

I must take this opportunity of congratulating you 
on a very fine paper.--JouN A. LAMBERT, B.S.W.L.- 2125 
(Catford). 
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èLASSIFIED ADVERTISEMENTS 
LITERATURE, MAPS, etc. 

RADIO SOCIETY OF GREAT BRITAIN 
invites all keen experimenters to apply 
for membership. Current issue " R.S.G.B. 
Bulletin " and details, 1- below. 
AMATEUR RADIO HANDBOOK í300 
pages), paper cover, ; cloth, 6'6. Radio 
Handbook Supplement (140 pages), paper 
cover, 2;9 ; cloth, 5'-.-R,S.G.B., 28-30, 
Little Russell Street, London, W.C.). 
BRITISH SHORT-WAVE LEAGUE.- 
S.A.E. for for membership details and sample 

Review." " Amateur Radio Simply 
Explained," 1:6 post free. Write NOW to 
H.Q., 17, Bedford Road, London, N.22. 
V%EBB'S Radio Map of the World. Locates 
any station heard. Size 40ín, by 30in., 4;6, 
Post 60. On linen, 10.6, post 60.-Webb's 
Radio. 14, Soho Street. London, W,I. 
GERrard 2089. 

MORSE & S.W. EQUIPMENT 
MORSE Practice equipment for class -room 
or individual tuition. Keys, audio oscilla- 
tors for both battery and main operation,-- 
Webb's Radio, 14, Soho Street, London, W,1. 
Phone : GERrard. 2089. ----- Short-wave i Famous " II. Ä.C." Short-wave Receivers. Famous 
for -over ten years. Improved one -valve 
model now available. Complete kit of 
components, accessories, with full instruc- 
tions, now 19:3, postage 9d. Easily 
assembled in one hour. S.A.E. for free 
catalogue. -A. L. Bacchus, 109, Harlington 
Road, London, S.W.8. 

RECEIVERS & COMPONENTS 
REWINDS and Radio Spares. Armatures, 
Field Transformers, Pick-ups, Fractional 
H.P. Motors, Speakers, New Cones and 
Speech Coils fitted. All work guaranteed 
and promptly executed. C.O.D. Postal 
Service. Send S.A.E. for list Valves and 
Radio Bargains.-A.D.S. Co., 261-5, Lichfield 
Road, Aston, Birmingham, 6 _.__. 
VALLmakes and lands of Dtectri caal and 
Radio Instruments repaired by skilled 
technicians A.I.D. approved. Over 60,000 
instruments repaired for R.A.F. All work 
quoted by return without charge. - 
C. Certler, Dept. B, 29-31, Cowcross Street, 
E.C.1. Cie 6783. 
MALLORY. VIBRiTbl(S, Type 650, 6 v 
4 -pin UN base. New and guaranteed, 10:- ea. 
Special Offer. The following are soiled 
stock, but all are guaranteed as new 
mechanically and tested O.K. Mallory 6 v. 
4 p., 7;6. Utah 6 v. 5 p., 6l6. 6 and 12 v, 
4-pin sep, drive. 91- ea. All UX base NR 
type. -H. English, The Maltings, Rayleigh 
Rd., Hutton, Essex. 
MAINS TRANSFORMERS, first grade, 
brand new. 350-0-350v. 80 ma. 4v. 4a. and 
4v. 2äa., or 6.3v. 3a. and 5v. 2a. Money- 
back guarantee, 22,6 ea., post L-. Electro- 
lytics ; 8mfd. 500v. 3..- : 8 X 8' 550v. 5/6 
16mfd. 550v,. 5;6 ; 16 x 8 350v. cans, 6/6 
16 x 8 tub. 450v. 6 6 : 25mfd. 25v., 19 ; 50mfd. 
12v. 1.4. S.A.E. for list of other bargains. 
-Aneloy Radio, Hindmans Road, E. Dul- 
wich, London, S.E.22. 
CHARLES AMPLIFIERS now offer to 
the serious music lover and home con- 
structor, circuit details of superb high 
fidelity amplifiers and tuning units embody- 
ing up.to the minute post-war developments. 
These circuits set a new high standard of 
thrillingly realistic reproduction and 
incorporate cathode follower output stages 
and flexible bass and treble tone controls. 
Comprehensive circuit diagrams and con- 
structional layout of Push -Pull 7 watt and 
single ended 3) watt amplifiers and Radio 
Tuning unit, 5'- complete set. All com- 
ponents available. -Charles Amplifiers, 14, 
Lapstone Gdns., Kenton, Harrow, Middlesex, 
MIDGET A.C.ID.0 Receiver Constructor's 
Parcel. Valves, CK7, 6J7, 25A6 1210; 
25Y5 11', Condensers, .0005 2 gang with 
trimmers, 1116. Electrolytic 16 x 8 450v., 
6;6 ; 25 'mfd. 25v., 1/9. Paper 6 at 9d. 
Resistances. 6 at 60., your values. Mains 
Dropper, .3a., 46. Coils, mrw., 519 pr. 
Chassis, drilled 4 valves, 4;6. Valveholders, 
4 at 70. Control Knobs, 2 at 7d. Dial 
Ivorine, 1!6. Loudspeaker 'with trans., 
5in., 27:6. V. Control with switch, 4:6. 
Choke, 5'3. Total, £6 13s. 90. Special 
Offer, all above items £5 19e. 60. Single 
items post free above prices. C.W.O. List 
S.A.E.-McAlpine Baker (P.W.), 54, Welling- 
ton Road Sth., Hounslow, Middx. 
WANTED.-Rothermel Piezo Electric 
Speaker, Model' R95 or 1885. -Gebell, 33, 
Huxley Gardens, West Twyford, N.W.10. 

ANNOUNCE 
NEW SYSTEM OF RADIO 

CONSTRUCTION 
e have developed and are now placing 

on the market a system of Radio 
Units, which enables you to select 
any combination to satisfy your own 
desire with regard to range and power. 
For further particulars see our 
advertisement in the May issue. The 
following items are available from stock: 
VARIABLE CONDENSERS. 25 cf. 
ceramic plate midget single -can be 
ganged, 4'6..0015 ceramic plate, 2 gang, 
small, 12;6. .0005 ceramic insulation, 
2 gang, small, 12'6. 00015 standard, 
2 gang, S.W., 1276. Reaction condensers, 
.0003 mica dialectric, 
TRIMMERS. 330 ceramic base air 
spaced, new, 2.'- 40 Pf. S.W. Preset 
neutralising cond., 2 - ; T.C.C. air 
spaced straight line, 5;35 Pf., 1.- ; 
ceramic postage stamp type, 30,80, 
L- : 59120, 1/- ; 150:250, 19. 

INS TRANSFORMERS. 350-0-350 
4 v. 4 a., 4 v. 2 a.. 00 m.a., 30.'- ; also 
6.3 v. 5 a., 5 v. 2 a., 301- ; 350-0-3504 Y. 4e., 
4 v. 2 a., 0.3 v.5 a., 5 v. 2 a., 80 ma., 35'-. 
All 200. 220. 240 v. primary. 375-0-375 
6.3 v. 4'a.., 6.3 v. 4 a., 5 v. 9a., 175 m.a., 
£2112;6 ; 10-0-200, 220, 240 v. primary. 
L.F. chokes. 20 by., 500 or 1,000 ohms, 
100 nsA interleaved with mounting 
feet 21;-. 
L.P.TRANSFORMERS. 3, 4, or 5-1 
midget, 6;- ; P.P. input 4-1 split sec. 
midget, 61- ; medium, 9.6 ; heavy, 12,6 ; 

Rol multi-ratio trans.. 126 ' push- 
pull output trans. for 7l, 15 oh ms, 
4,000-0-1.000 v. (to suit 2 6V6 in push 
pulI), 
CHASSIS, Alelad drilled for 7 or 10 
valve set, '15,x- ' undrilled polished, 
122 4, 12;6. 
I.E.TRANS. Iron cored permeability 
tuned 465 K,'ce. screened, 15'-. 
MIDGET PLUGS AND SOCKETS. 
5 pin with plated cover, l'- . banana 
plug and socket, red and black, 60. 
each ; standard plug, red and black, 
3d each ; aluminium valve screen and 
base, 2-. 
COILS. 3 wave hand on one former A. 
and H.F. Trans. with reaction, 1050, 
200;550, 900/2,000 m., 12'6 : 3 wave band, 
A. and osc.. 1206 ; '3 wave band, A. H.F. 
and oar., 189: A. and H.F. med. and 
long, with reaction, 10'6: H.F. choke, 
all wave. 26 : S.W., 2;' 3 ,cave bands 
on one former A. H.F. and oat?... 5121, 
20;54, 50320 m., 6'3 : 110210, 200540, 
950:2,400, 613 ; colour coded, Diagrams 
of connections supplied. 
SWITCHES. C IHES. 4 pole 3 way midget single 
bank 5'6 3 hank 2 pole 6 way, 
standard type, with shorting plate, 
8/6. We can supply switches to suit any 
combination of our coils. 
KNOBS. Communication type -black 
skirted brass insert 1/in., skirt 2#ín., 
116 : black pointer knobs, l'-. 
Mains droppers, .2 A. 1,000 ohms, 6'- 
.3 A. 750 ohms. 7'- ; with mounting feet 
and variable sliders. 
VALVE HOLDERS. 4, 5 and 8 pin 
English paxolin, 60. each ; 5, 6, 7 and 
BOX, 60. each ; 9 pin ceramic (E.F. 
50 valve), 2B each ; Amphenol octal, 
9d. each ; ceramic octal, 26 each. 
RESISTORS and CONDENSERS of 
standard values in stock. 
P.V.C. sire, six bright colours, 3d. per 
yd. ; sleeving, highest 'grade, 2 mm., 
40. per yd.: 1 mm., 30. por yd. 

TO OVERSEAS TRADERS 
Wholesale and retail enquiries are 

-, invited. 
Orders can be executed for B,A,O,R 

C.M.F., and S.E.A.C, customers. 
307, HIGH HOLBORN, 

LONDON, W.C.I 
Phone : HOLbsrn 4631. 

" MIGHTY ATOM." L. and 11. WAVE 
model. Two Valve Battery Loudspeaker 
set. Beautiful midget Cabinet. Metal 
chassis ready punched. All parts, valves 
and 3/in. Speaker, 6 gus. Less Cabinet, 
Spkr. and Spkr. trans., 67/60. Over 2,000 
of original model sent all over Europe and 
this is even. better. Average performance 
full Speaker strength on loft. Aerial. Full instructions and Diagrams, 1/6d. post free. 
'110E ORIGINAL MEDIUM -WAVE 
" MIGHTY ATOM." The simplest and 
most remarkable constructors 2 valve 
Loudspeaker set ever. Chassis, all parts 
and valves (lessSpkr. and Output trans.), 
now only 50,'-. Full instructions and 
Diagram., 1,6.0. post free. 
"° MIGHTY ATOM " ALL MAINS UNIT. -Enables any Mighty Atom Battery set 
to be run entirely from A.C. Mains without 
alteration. Steel chassis with cover and 
every part, 7216d. Full instructions and 
Diagram, 1i611- post free, - (All three circuit 
diagrams, 3:6d. the set, past free). 
Constructors Parts and Valves of every description. Send id. stamp for lists.- 
CUSSINS LIGHT, LTD., Kings Square, York. 
DON'T MISS THIS, -Amplifiers and Com- 
Ponents at Pre-war prices. All new goods 
by leading makers. Clever bulk buying 
and low profits enable us to make this 
astounding offer, See below : 
1946 De Witt 30 -watt Amplifier chassis with 
all valves, heavily built on a 12in. x 8in. 

3in, grey cellulose chassis ; two outputs 
15 and 2.5 . ohms ; superb reproduction 
with the new De Witt Hi -Fidelity Bass and 
Treble Uplift circuit ; for A.C. mains ; 
10 guineas complete. See below : 

COMPONENTS. -Mains Transformers, 
350v. 120 ma., 5 and 6.3v. secondaries, 29:6 each ; 12Hy 120 ma. chokes, 10,`6 each ; 

25 watt push-pull output transformer, 
massive job, 19:6 : push-pull Driver trans- 
former, 8/6 ; Octal, 5- and 7 -pin G.M. 
Valveholders, super quality, 60. each. 
Below - 

T'I1REi-GANG tuning condensers with. 
2 -speed SM Drive and Pointer, 86 each ; 
2 -gang with trimmers, 7'3 ; 4 -valve TRF 
chassis, 52- each ; 5 -valve ditto, with 
mains transformer cut-out, 12in,x8in.x3in 
cadmium plated, 916. Condensers. - 

rind. 450vw., 2/3 ; 25 mfd., 25vw.. L3' 
.5 mfd., 1/- ; .3 mfd., 100. , .1 mfd., , Ott 
0065 mfd., 5d. : trimmers, Od. each 

Volume Controls, .5 meg., less switch, 26 
each ; Twin tag strips, 3d. each ; Twin 
sock et strips, A and E, Gram, or Plain, 
5.1. each; Coloured Plastic 2mm. Sleeving, 
Red, Blue or Green, 20. yd.. Below : 

RESISTANCES, -0 -watt, 56,000 ohms, 
27,000 ohms, 680 ohms, 3ei, each ; .2 amp. 
Mains Droppers, 2/11 each ; Distributor 
and Plug Suppressors, L3 each ; Black 
Control Knobs, very superior, 10d, each ; 

Loudspeakers, 8m., P.M. less Trans., 18111. 
Many other lines. Send cash with order 
to BRITISH RADIO CO., 100, Lozells Road, 
Handsworth, Birmingham, 19, 
VAL VLS,-Mullard, Mazda, Osram, Brimer. 
Hivac HL2, 5'10 ; LP2. 714: 1H5GT. 
TD2A, MI14, MHL4, HL13C, 6J5G, 9:2 ; 
Y63, TV4, 1015 ; 1C5GT, 1N5GT, VP2, SP2, 
K'f2, U14, MU14, U31, U50, U52, URIC, 80, 

; PX4, TDD4, TDD13C, HL41DD, YS, 
61(70, 1117 ; 1A7GT, PM2B, TH2, XD, XL, 
VP4, SP4, Pen A;4, VP41, SP41, Pen 45, 
VP13C-, SP13C, Pen 36C, 6K7G, 6U7G, 6J7G, 
6VCG, 25A6G. 78, 77, 43, 12710 ; FC4, TH4B, 
AC,TP, TH41, FC13C, TH30C, 6K8G, 14,'- ; 

Pen B4, 14,8 ; Pen 4DD, Pen 45DD, AC2/ 
Pen DD, XP, 15.3 ; XY, XSG, XVS, 19,'-- 
Valveholders, 9d. ; Hivac, 7d. and 8d.. Tubulars, .0001 to .01 mfd., 8d. ; .02 to 

1 mfd., 1- ; .25-5 mfd., 1/6. Electrolytics, 
8 mfd, 250v., 36 ; 450v., 4/- ; 500v., 4/6 
25 mfd., 25v., 2,'6 : 50 mfd. 50v., 31- : 32 mfd. 
320v., can type, 8'-. Polar 2 -gang .N5 mfd, 
variable condensers, 11/- ; 3 -gang, 16'-. 
Wearite " P " coils, Nos. PA2, PHF2, 1.02, 
etc., 2;3 and 2.6. Wearite, 465 ko's. I.E. 
trans., No. 501, 7/6 ; Miniature type, 
No. M.400, 10;6. Wharfedale, type 0.P.3, 
midget multi -ratio output transformer. 516. 
Varley midget, L.P. trans., 1:4, No. D.P.50, 
8/-. Varley 3 hen, tapped L.F. choke, 
No. D.P,18, 111- ; Mains Droppers, .3 amp. 
800 ohms, .2 amp. 950 ohms, adjustable, with 
fixing feet, 5;6. Resistors, 1 watt, 90. ; 

" watt, 60. Volume Controls, less S,W., 
3/6 with S.W., 5;6. Parafeed L.F. trans. 
midget, 4:1, 4;6. Aerials, 50ft., 2'- ; 75ft., 

; 100ft., 4,'-. Solder Tags, 2, 4, 6 -B.A., 
2'3 per gross. Wire, tinned copper, 16 to 
22 g. 213 per ?lb. reel ; push -back mire, 
210. per yd. Systoflex, 2 m,m., 3d. per yd. ; 
grid clips, 10. Partridge transformers and 
chokes, New Goods Only. -RADIO 
SUPPLIES, 56, Hughes Avenue, Horwich,. 
Lancs. 
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COTTON -COVERED copper instrument 
wire, idb. reels. 18, 20, 22, 24g. 1/6: 26, 28g. 
19; 30, 12g. 2'-; 34g. 2'3. Enamelled 
ditto, same prices, including 36g. 2%3; 38, 
43g. 2'6. Silk -covered ditto, 2oz. reels, 24, 
28, 28g. 1.'6; 30, 32, 34, 36g. 1/9; 40, 42g. 2/-. 
16g. D.S.C., lib. 5/-. B.A. thread screws, 
gross useful sizes 2'6; ditto nuts, 216 gr.; 
assorted gross screws and nuts, 2,16; ditto 
brass washerss1'li gr.; fibre washers, 1/6 gr., 
assorted soldering tags, 2/- gr assorted 
small eyelets and rivets, 1/3 gr.; large stock 
of screws, etc. State wants. Rubber -covered 
stranded copper wire. lid., 211d. yard. 
Tinned copper connecting wire, 20ft. 6d.: 
ditto rubber -covered, 10ft. 6d.; stranded 
push -back wire, 12 yds. 2/3; good quality 
resin -cored solder, lib. 3.'6; twin bell wire, 
12 yds. 2/3; ditto flat rubber -covered, 3d, 
yd. Laminated bakelite panels, ¡in. thick, 
bin. x 4in. 113; 6in. x 6in. 1/9; 8in. x 6in. 
213; 10in, x 6in. 2/9; loin. x 8in. 3'6; 12in. x 
8in. 4/-. Highly polished Ebonite panels. 
3,16in. thick, sizes as above, 179, 219, 3'6. 
4/6, 6/-, respectively. New " Lucerne " 
permanent crystal detectors, 2/-. Lu- 
cerne " crystal set col with wiring instruc- 
tions, 3'6; glass tube crystal detectors, 
complete, 2/-; reliable crystal with cats - 
whisker, 6d. Reconditioned headphones, 
complete, 4,000 ohms, 12/6. All postage 
extra. Trade enquiries invited. Post 
Radio Supplies, 33, Bourne Gardens, 
London, E.4. 
SURPLUS COMPONENTS. - Speakers, 
Valves, Transformers, Chokes, Resistances, 
Condensers, etc. S.A.E. List.-Braywood, 
Freda Avenue, Gedling, Notts. 
WANTED.-M.S. 4 Valves, Osram or 
Marconi, Mullard D.W.30 Rectifier. Good 
Price Paid. -Barber, 24, Mill Rd., 
Haverhill, Suffolk. 
COILS. -Medium -long TRF Aerial and H.F. 
8/6 pair. Superhet 3 -wave aerial and 
oscillator 10.'6 pair with circuits. Lists 1d. 
--Woods, 52, Albert Street, Aylesbury. 
WANTED. -25 B 8 GP valve. -Wright, 
77, Green Lane, Rawmarsh, Rotherham. 
SALE, Eddystone A.W.2 Eliminator,, 
Phones, £7, also Premier 1.V, Battery 
Receiver, 50/, Boggie, 17, Parkdale, 
Airedale, Castleford. 
EKCO.-Eliminator, 45/-. Volts 200 to 250 
mains A.C.-121, Nottingham Street, 
Sheffield. 
SALE. -Synchronous gramophone turn- 
table and Harlie pick-up, £5. Also guitar 
suitable electric conversion £5.-13, 
Seaforth Road, Westoliffe, Essex. 
TRANSFORMERS, Chokes, etc., rewound, 
Quick service. -Ellis. 135, High Street, 
Bromley, Kent. 
AMATEUR RADIO PRODUCTS have 
now available a 4 -waveband Coil Unit, 
already wired and switched for a 2 -valve 
S.W. battery Receiver. Coils, 9.8 to 24, 
18.7 to 45.4, 38.4 to 95, and 92.3 to 206 metres. 
Only four wires to be soldered. Complete 
Unit with blueprint, 30/-. All coils have 
reaction winding. Individual coils, 3.3 
each. -Amateur Radio Products, 50, Glass- 
lyn Road, Crouch End, London, N.8. 
Phone : MOUnt View 4745., 

SPARKS' DATA SHEETS 
Pull constructional details, circuit, and 
full-size prints of assembly and wiring, 
plans of Tested and Guaranteed Designs. 
AT LAST. -The Set you have been waiting 
for. A.C./D.C. Portable. Medium and Long 
waves. Self-contained frame aerial and 
speaker ; 3 Valves plus Rectifier, 2/6 
(no L'UM) ; Three -valve S.W. Receiver 
(Battery operation), H.F. stage ; Det. 
and Pentode output. Ideal for DX work. 
(No. L. 0/7). 2/6. 
MIDGETS. -Two -valve All -dry Battery 
Set (No. L.O/M) ; powerful 'phone sigs. on 
loft. aerial, size 51 x 51, x 3±in., 9 V. H.T., 2'6. 
SETS (with full coil details). -High Effici- 
ency Crystal Set (No. L.0.1), medium wave. 

16 : Three -valve Straight (No. LO/3), good 
,speaker sigs., medium wave, 2/- Three - 
,valve T.R.F. Set (No. L.0/4). Medium and 
'long waves, 2'6 ' Four -valve T.R.P. Set 
(No. L.0/8), P.P. Output. powerful, Medium 
and Long waves, 2/6. 
MAINS SETS. -Three -valve T.R.F., A.C. 
Set, Medium and Long waves, 31 watts 
(No. L.0.19), 2'6 : A.C. Two -valves (No. L.0/5) 
powerful local station. quality Set, Medium 
waves, 2/8 : A.C. Radiogram, 8 watts, High 
Quality rather than range, M/ W, P.P. output 
Neg. feed-back, ideal with P.U. (No. L.O/RG), 
3l6 - 
Please include stamp with order or for List. 
L. ORMOND SPARKS (P), The Con-. 
structor's Consultant, 9, Phoebeth Road, 
Brockley, S.E.4, 'Phone : Lee Green 0220. 

BUILD A " SUPER " SET 
"DORSET " 5 -VALVE 

3 -WAVE A.C. SUPERHET. 
The finest drawings and instructions ever 
produced for the enthusiastic set builder. 
Theoretical circuit, under chassis layout, 
above chassis layout, heater wiring, group 
board assembly and point to point wiring 
instructions, also parts list, PRICE 5.'-. 
This set can be made without previous 
radio experience and built in stages out of 
income. 3 wave Coil Pack specially designed 
for the job and Group Board assembly 
obtainable ready made. Theoretical circuit 
and price list only 21d. Also available : 

` WIZARD " 4 Valve TRI' A.C./D.C. M.W. 
circuit, with conversion for L.W. PRICE 5/-. 

DORSET " Battery 3 M.W. circuit, with 
conversion for L.W. PRICE 3/6. " DORSET" 
Amplifier, A.C./D.C., 6-8 watts, 5'-, Write 

Weldona Radio Accessories, Ltd. 
12 Gilbert Road, Swanage, Dorset 

SOUND 
EQUIPMENT 

30150 Watt High Quality Amplifiers, mixing 
for microphone and gramophone or electric 
guitar, Outputs for any number of 
speakers, 213, 8 and 15 ohms. 
A.C.ID.C. 12 watt Miniature Amplifiers, 
microphone and gramophone mixing. 
Amazing performance. £81101- complete. 
Goodman Speakers : 12in., £61151- ; 10in. 
6 watt heavy duty with multi -match push- 
pull transformer, complete in grey cabinet, 
5916. Portable and 18in. cinema speakers 
in stock. 6in. speakers in grey industrial 
cabinets, 3916. 

Large range of Radio Equipment available. 

UNITED, ELECTRONICS LTD., 
156 North End Road, London, 

W.14. 

-RELAYS 
for 

A.C. and D.C. 
The wide range 
of Londex Relays 
covers especially 
the Wireless and 
Electronic fields. 

Ask for details and .. 

leaflet 201,3W. L.F. 

LONDEX LTD., 
Anerley Works, 207, Anerley Road, 
London, S.E.20. Phone: 8FD 6558/S. 

SCOTLAND'S LARGEST STOCKISTS 
Anything radio we have it. 

EDDYSTONE-AGENTS-RAYMART 
Send for Parts and Kits List. 

BUCCLEUCH RADIO 
MANUFACTURERS 

Melville Terrace, Edinburgh. 
Phone Edinburgh 42803. Grams. Therm. Edin. 

FRED'S RADIO CABIN 
SUPERHET ALLTVAVE COIL PACKS, 
complete with all trimmers, padders and 
wave change switch with gram. position. 
Ranges covered, 19-50, 200-550, and 950-2,000 
meters. Only five connections in all. Overall 
size 4!/in. x S in, x 25in. One hole fixing. 
With large, easy to read circuit, giving full 
details and instructions on aligning and 
trimming without the use of a Signal 
Generator. Guaranteed results. Special 
introduction offer. Coil pack with a pair of 
High gain, Litz wound iron dust I.F. trans- 
formers, 465 kcs. Aluminium cases, size 
01in. x l in, x lain, and circuit. £2 5s. 
the lot. 
400 OURS Potmeters, Wire wound, lin. 
spindle. 2/6 each. 
PAXOLIN Coil Formers. lin. x 4in. and 
sin. x 4in., 3d. each, 2'6 doz. 
F.R.C. MIDGET H.F. Chokes, single hole 
fixing, 2'- each. 
L.F. CHOKES. For use in standard five 
valve receiver. 90 m.a., 10-15 henri, 240 
ohms. 6/6 each. 
HALL HOME CHARGER. 200/250 A.C. 
mains. 2 volts at / amp. 25/- each. 
EX R.A.F. TRANSMITTERS. Type 1154. 
New, With valves. £10 10s. each. 
EX R.A.F. VALVES. U12. 916. KT2, 
9'-. 'DL63, 7/6. 41MP., 8,'6. MLA, 8/6. 
All above new and boxed. 
Build the BLACK PRINCE THREE, TRF 
A.C./D.C. 200/250 volts. Circuit 1/-. Strong, 
well made chassis for above, 11in. x Lilo. x 
2in. Drilled for 4 valves. Price 5,'6 each. 
Iron cored Litz wound dual range coils. 
TRF. High Q. For BP3, with circuit, 9/6. 
Wire wound voltage dropping resistances 
.2 and .3 amps. 800 ohms, with adjustable 
taps, 5/6 each. 
2 Gang .0005 mfd, condensers with trimmers, 
12/6 each. 
EX R.A.F. VALVES. All tested before 
despatch. BL63, MHLD6, EB34, EK32; 
L63, 6J5G, EL36, EF39, CV63, RCA1637, 
E1148, All at 5/6 each. X66, EBC33, SP41, 
VR65, VR65a, 6'6. KTW62, EF50, E1192, 
802, 7/6. 
KN. Super quality Auto Transformers, - 
110 v. to 230 v. 70 watts, 2216. 85 watts, 
24/9: 110 watts. 2778. 
Portable type batteries. Long Life: 11 
volts L.T., 22in. x llin. x 5 in., 216. 
Portable H.T. batteries, 60 volts, tapped at 
45 v., 51in. x 2lin. x Bin., 416. 
Accumulators. VARLEY ALL DRY. 
2 volts 20 a.h. type V40, 1618. 
AERIAI,ITE Aerial Wire, 25ft., 1/- ; 50ft., 
2/- ; 75ft., 3/- ; 160ft.. 4'-. 
SAVE TIME, your eyes and temper. Colour 
code charts, 1/- each. 
%l'/LTV Dial Scales. Ivorine, Size .311in. 
by 42in. Stations and metres, 1/9 each. 
HEAVY Studded Rotary Switches. 
Suitable for chargers, 2/8 each. 
All lines under " Money Back if not Satis- 
fied Guarantee,". Packing Free. Postage 
with Order. Our new list will be forwarded 
as soon as further supplies are available 
from the printers. No C.O.D. orders can 

be accepted at present. 
FRED'S RADIO CABLN FOR 

BARGAINS, 75, Newington Batts, Elephant and Castle, London, S.E.11. 
(One -minute from the tuUe,) Rodney 2180. 

SITUATIONS VACANT 
" ENGINEERING OPPORTUNITIES" 
-FREE 112 -page guide to training for 
A.M.I.Mech..E., A.M.I.E.E., and all branches 
of Engineering and Building. Full of advice 
for expert or novice. Write for free copy 
and make your peacetime future secure, 
B.I.E.T. (dept. 242B.), 17, Stratford Place, 
London, W.I. 

TUITION 
MORSE Code Training at home. Book óf 
facts free. Candler System Co. (5L0), 121, 
Kingsway, W.C.2. 
RADAR, Wireless. Television, etc. Be 
prepared for tremendous peacetime develop- 
ments. Students of both sexes trained for 
appointments in all branches of radio. 
Boarders accepted. ".Low fees. 28. stamp for 
prospectus, Wireless College, Colwyn Bay. 
THE Tuitionary Board of the Institute of 
Practical Radio Engineers have available 
Home Study Courses covering elementary, 
theoretical, mathematical, practical and 
laboratory tuition in radio and television 
engineering ; the text is suitable coaching 
matter for I.P.R.E. Service entry and 
progressive exams. ; tuitionary fees at 
pre-war rates -are moderate. The Syllabus 
of Instructional Text may be obtained, post 
free, from the Secretary, 20, Fairfield 
Road, Crouch End, N.8. 



Practical Wireless 
BLUEPRINT SERVICE 

PRACTICAL WIRELESS To. of 
Blueprint. 

CRYSTAL SETS 
Blueprints, 6d. each. 
1927 Crystal Receiver .. - PW71 
The " Junior " Cys-tal Set .. - PR -94° 

STRAIGHT SETS. Battery Operated. 
One -Valve :Blueprints, Is. each. 
All Wave I Mee)) (Pentode) .. 
Beginners' Ocre -volver 
The " Pyramid " Doevalver (BF 

l'en) 
Two -valve : Blueprint, Is. 
The Signet Two (D .i I. F) 
Three -valve : Blueprints, le. each. 
Selector. Battery Three (D, 2LP 

(Tram)) . 
Summit Three ('HF Pen, D, Pea) 
All Pentode Three DTP Pen, D 

(Pen), Pen) 
Hall -Mark t:arlet (D,LF,I'en (RC)) 
F. J. Caenti s Silver Souvenir (HP 

Pen, 1) (Pen), Pen) (All -Wave 
Three) 

Cameo Midget Three (D, 2 LP 
(Trans)) . - 

1936 Seuetone Three -Four (Ills 
Peu, HP Pen, Weste.tnr, Pen) 

Battery Ai1.11'ave Three (D, 2 LF 
(RC)) 

The Monitor (HF Pei, D, Pen) .. 
Tire Tutee Three (DP l'eco, D. Peu) 
The Centaur Three (SG. D, I') 
The "Colt" All -Wave Three (T), 

2 LP (RC S Trans)) 
The "Rapide" Straight 3 (D, 

2 LP (RCS Treo 1)) 
F. J. Pauen s Oracle All -Wave 

Three (D7`. Det. Pen) . 

1938 " T ribaud " A Il -Wave Three 
(HP, Peu, D, Pen) 

F. J. Camm'a - Spite" Three 
(H P Pen, D, Te)) 

The "Hun icier ' All -Wave Three 
(SPI), (Pen). Pen) 

F. J. Gama,', " Push -Button' 
Three (D F Pen, )) (Pen), Tel ). . 

Four -valve : Blueprints, is. each. 
Beta Universal Pour (SG, D, 1.F, 

Nucleon Class )3 Pnur (SG, D 
SG), LP, Ol. B) .. 

Fury Pone Super (SG, SG. D, Pen) 
Battery 'Hall -Mark 4 (1i 14 Pen, 

D. Fusil -Pull) 
" Acme " All -Wave 4 (1510 Pen, D 

(Pei), LP. IS. B) 
The' -Admiral" Pour air ,Pen, 

HF Pen, D, Pen (Rit).. 
F..1. Gaumo'a " 1.íu rit" All -Wave 

Four (HF Pen, D, LF, l') 

Mains Operated 
Two -valve : Blueprints, le. each. 
A.C. Twin- (7) -(d'eu), Pere) 
Seleetone A.G. Radiogram Two 

Three -valve : Blueprints. is. each. 
Double -Diode -Triode Three (11F 

Pen, DDT Pen) 
D.C. Ace (SG, D, l'es) .. 
A.C. Three (6G, D,. Peu) .. - 
A.C. header (HP l'en. D, Pow)., - 
D.C. Premier (1fF Pen. D, Pen).. - 
Chi,lne (BF Pen. D. Pen), Pen) .. - 
P..I. Canon's A:C. All -Wave Silver 

Souvenir Three (BF Per, D, Peu) - 
"All -Wave" A.C. Three (D, 2 

LP (RC)) - 
A.C. 1926 Semitone (HF Pen, HF 

Peu, Westeeter. Pen) . 

Mahn Reeord .All -Wave 8 (RF 
Pen, D, Pen) 

Four -valve : Blueprints, le. each. 
A.C. Fury -Four (SG, SOI, 1), Pen) 
A.C. Fury Pour- Super (se, SG, 

D, Pen) 
A.C. _Hall -Mark (HF Pen, D, 

Push -Pull) 
I7nh-ersol )Boll -Mark (íìF Pen, D, 

Push -Pull) .. .. ,. 
SIJPERHETS 

Battery Sets : Blueprints, Is. each. ï Sapehet (three -valve)' 
P. J.cane's 2 -valve Snperlret--- - 
Mains Sets : Blueprints, la. each. 
A.C. 473 Wnperhet ('rhree-valve) .. - 
D.G 725 8uperiret (Three -valve) ... - 

PW.51' 

PW53' 

PN35 
1.'W4ì1' 
PW6-3 
P W'í4' 

PW72` 

PW S2* 

PW78' 

PSV84 

PWS7 

PROS. 

PW92' 

PW17' 

PW34B' 
PW34C 

PW40' 

Pií s3' 
P1í-90' 

PW67' 

PW1S 

PW19' 

PW23' 
PNYL 
PW29' 

Pí\'36C' 
P W3ar' 
PW36A' 

Píl'S0' 

PW34* 

PW36'. 

PW70' 

PW20' 

Píi'(14D 

PW45' 

PW93' 

PW76' 

PW70 
PíVJ7 

PVV.",n* 
l'W48 

F. J. iritnm's A.C. Superhet 4 . - 
F. J. Camm'e Universal £4 Super- 

(tua)itone" Universal Four ., - 
171V51). 

PW60 
1'W73' 

SHORT-WAVE SETS, Battery Operated 
One -valve : Blueprint, Is. 
simple S.W. One -volver 
Two -valve : Blueprints, le. each. 
Midget Short-wave Two (D, Pen) 
The "Fleet" Short-wave Two 

(I) (HF Pen), Pen) 
Three -valve : Blueprints, le. each. 
Experimenter's Short-wave Three 

(SG, D, Pew) 
The Infect -3.(D, 2 LP (RC and 

Trans)) 
The Band-epreed S.W. Three 

(HF Pen, D (Pet), Pen) .. 
PORTABLES 

Three -valve : Blueprints, la. each. 
P. J. Catania ELF Threevalve 

Perla hie (B F Pen. D. Peu) - PW65 
PW49 Parve Flyweight Midget Portable 

tl,D,Pe) 
Four -valve o Blueprint. is. 
"Imp" Portable 4 (D, LF, LF 

(Pen)) .. .. .. .. 
MISCELLANEOUS 

Blueprint, is. 
S.W. Convert:erAdapter (1 valve) - - PW48A' 

PW88' 

P W38A 

P1í'31 

PW30A 

PW63 

1468.7 

Píí'77 

PW86 

AMATEUR WIRELESS AND WIRELESS 
MAGAZINE 

CRYSTAL SETS 
Blueprints, 6d. each. 
Four -elation. Crust) Set ... .. - 
1.iu:evue Tuning Coil for A. W.427',. 6d. 
1914 Crystal Set .. .. - 
136 -cane en eta) Set' .. .. - 

Aíí"427 e 

AW 444 
A\í-450' 

STRAIGHT SETS. - Battery Operated. 
One -valve : Blueprint, Is. 
B.B.C. Speo-ird (hoe-ealece - AW387' 
Two -valve : Blueprints, is. each. - 

Melody Ranger Too (D. Trans) . - 
Frdl-volume Two (DI det. Pen).. - 
.4Inoder'ri Tev,'-r'alver - 
Three -valve : Blueprints, Is. each, 

:1s. S.G. 3 (010. D, Trans) - 
Lueeren Range' (SG, D, Trans) . - 
£3 3e. Three 1)e Luse version 

(tore, D, Trans) .- - 
I'm mspariable Three (S(7.I), Per). - 
Simple -Tune Three (SG, 1). PM.. - 
Eeonomy Pentode Three (SG, D, 

Peu) - ' tk:.ffi" (1934 Standard Three 
(SG, D, Pen) - 

£310. Three (SG, D, Trans) - 
1931 £ri 6e. Battery Three (SG, 

D, Pen) .. ,. - 
PTP Threw (Pen, D, Pen) - 
certainty Three (Sr}, D, Ten) .. 
Min)tube Three (SC, li,. Trans) .. - 
:AR -wave Winning Three (SG, D, 

Four -valve : Blueprints, ls. 6d. each. 
63s. Pour (SG, 1), RC, Trans) - 
Self-contained Four (SG, D, Li', 

Cl. B) 
Lucerne Straight Four (SG, D, 

2F, Trans) 
£3 Is. Battery Four (11F, D, 
The H. Á. Four (SG, SG, D. P.O.. 
The .Auto Straight 'Rune (HP, Pen, 

HF, Pen, DDT, Pen) 
Five -valve : Blneprnts, Ls. lid. each. 
Sneer -quality Five (21íF, D, EC, 
Trans) 

Clam -Bt)rwdrad3-ne (2 BD, D, LF, 
('lass B) -. 

New Claes B Five rB S61, D, LF 
Class B) .. .. .. ., 

Mains Operated 
Two -valve : Blueprints, Is. each. 
Censoetectric Two (D, Pen) LC.. 
Economy A.C.Two (1), Trans) A.C. 
Three -valve : Blueprints, Is. Oath. 
Home Lover's New All -Electric 

PW47'_ Three (SG, D, Trans, .4.42.) .. 
r - Mantecaul A.C. Three (HP, Pen, 

D. Pen) . 
£75 I5s. 1936 A.C. Radiogram 

)'W40' (11F, D, Pen) .. - 
PW52 Four -valve : Blueprints, 7s. 6d, each, 

All -Metal Four ('2 SC, D, Pen) - 
PR'43 Harris' Jubilee Radiogram (HF, 
PW42' Pen, I), LF, P).. .. .. - 

AW3S8' 
AW395' 
íí'M169 

AW412. 
AT 42'3' 

Aíl'i",.5' 
í1']i_7 L 

WM 3:37 

WM351' 
íVM334 

íí'\i371 
W M389' 
W M:S93 
W M::96* 

R'1f400 

AW370 

W'M331 

W .11850 
íVM381e 
WM:?84 

WM404 

WM320 

WM344 

1712340 

ÁW403 
W31296 

SPECIAL NOTICE 
T'IIESE 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 that con- 
structional details are available, free 
with the blueprint. 

-The indeE 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. to WirelessMapaains. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS Blueprint 
Dept., George Newnes, Ltd., Tower 
House. Southampton Street, Strand, 
W.C.2. 

SFPERHETS 
Battery Sete : Blueprints, le. 6d. each. 
'Varsity Four .. - WM303. 
The Request All -Waver .. .. -- \í'114477 

Bain Sets : Blueprints, le. each. 
Tteptoe)e Super Three A.C. .. - WMA39 

PORTABLES 
Four -valve : Blueprints, le. ed. each. 
Holiday Portable (SG, D, LF,. 

etas@ B) - AW39:3 
Family Portable (IIP, - D, RC, 

'1`raara) - 
Tyers Portable (SO, D, 2 Trans.) - WM167 

A1C447' 

SHORT-WAVE SETS. Battery Operated 
One -valve : Blueprints, le. each. 
R.W. One -volver for Americo .. - -3W429' 
Roos Shat -Waver .. .. - A1í"45'2'" 

'Two -valve : Blueprints, le. each. 
lilt ;, -short. Battery Two (St4, det 

Peo.) íí'\t403' 

Bone -(made Coil Two (D, Pen) .. - Ál1'140 

Three -valve : Blueprints, la. each. 
Experimenter's 3nuetre Set (O, 

Trans, Soapee-reden) - AW438 
The Carrier. Sheet -waver (SG, 

D, P) .. .. .. 
Peer -valve : Blueprints, le, ed. each. 
A.W. Whorl -wave \Vorld-beater 

(BP, Pei, D, RV, Trans) - AW430 
Standard Pnnrvalver Short -waver 

ISG, D,1Ar, PI .. .. .. 
Saperhet : Blueprint, Is. 6d. 
sie.ni )1e4 Short-wave Super - íí'M397. 

Mains Operated 
Two -valve : Blueprints, la. each. 
Two -valve Mains Short -waver (D, 

Pen), A.C. .. .. .. 
Three -valve :.Blueprints, le. 
Emig estor (SCI, D, Pen) A.C. .. - - WM332' 

Fear -valve : Blueprints, la. ed. 
Standard Pour -valve A.C. Short - 

waver (SG; D, 121.`, Trans) .. - W31391' 

MISCELLANEOUS 
S.W. the -valve Converter (Price 

9),) 
Entlru'deet'a Power Am -miner (1 '0) 
Malone a'. 5 -watt A.C. Amplifier 

(1irí) 
Radio Unit (2v.) for 8CÁ1.392 (1/-) 
Hants ltlwarogram battery am- 

plifier (II-) 
De Luxe Concert A.C. Electra - 

gram (1;-) 
New Style Short-wave Adapter 

(1I J 
Rboet-wave Adaptor (1!-) 
B.LD.L.0. Short -wive Converter 

Wilson Tone Master (Il-).. 
The W.M. A.C. Short-wave Oon- 

vertex (1/-) .. .. 

W1,1390' 

íi'M383' 

- AW433 

AW329 
1'("31:187' 

W31898. 

WM399' 

WM463' 

W31355 
AW456 

Wí(405' 
W31406 

WM406 

ÁW381' 
1 
HINTS -COUPON 

W 51374 I This co¡ípon is - available until June E 

W -M401' G 3rd, 1946, and must accompany all i 

W)t329 
[ Practical Hints. 
! PRACTICAL WIRELESS, June, 19461 

W3á386' j - .. -....-1 

An applications respecting Advertising in this Publication should be addressed to the ADVEWFISR IENT DIRECTOR. 
GEORGE NEWNES. LTD.. Tower 11009e, Southanpton Street, Strand, London,-W.C.2. Telephone : Temple Bar 4181. 

CONDÌTIÓNS OF SALE AND SUPPLY This periodical is sold subject to the following. eenditaoas,. namely, that it. shall not, without 
the written consent of the publishers first given, belent,.re-sold, hired out or otherwise. drsPeeed, of by way of Trade except at the fuII 
retail price of 9d. ; and that it shall not be .lent, re -sold, hired out Or otherwlae disposed of in a mutilated condition or in any 
unauthorised cover by way of Trade ; or alibied to or as part of any -publication or-adveºtisiºg. Literary or pictorial matter, whatsoever.- 



AMBI I ENGINEERS 
HAVE YOU HAD YOUR COPY OF " ENGINEERING OPPORTUNITIES"? 
Whatever your age or experience-whether you are one of the " old school " or a newcomer 
to Engineering anxious to hold your position under post-war conditions -you must read 
this highly informative'guide to the best paid Engineering posts. 
The Handbook contains among other intensely interesting maffer, particulars óf. B.Sc., 
A.M.I.C.E., A.M.I.Mech,E.; A.M.IrE.E., A.M.T.A.E., A.NLLP.E., A14i:Brìt.LR.E., 
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations, 
outlines courses ' in - all " branches of CIVIL, MECHANICAL, ELECTRICAL, 
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION 
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT, 
BUILDING and PLASTICS (the great peacetime careers), MATRICULATION, etc., 
and explains the unique advantages of our Employment Department. 

WE DEFINITELY GUARANTEE j NO PASS -® NO FEE' 
If you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING 

OPPORTUNITIES" t it tells you everything you want to know to maize your future secure 
and describes many chances you are now missing. In your own interest we advise you to 

write for your copy of this enlightening guide to well -paid posts NOW - FREE and without 
obligation. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
409. SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON, W.I. 

THE S 'THE LEADING --INSTITUTE:;OF.:fTS- KtN1)::-IN ,'TitE WORLD 

Fcc/id Size 
TAYLOR JUNIOR 
21 Ranges. 
1;000 ohms 
per volt 
AC. and DC. 

Weight 14 ozs. 
Size 4 8"x 5 
Price:- 
£8. 10.0. 

This Universal Taylor meter has self- 
contained ranges up to 5,00.0 volts DC. 
and AC. at 1,000 ohms per volt and up 
from t ma. to 500 ma. DC. full scale. 

Resistance ranges with self-contained 
battery cover from 0.5 ohms to 200,000 
ohms and with external battery up to 
20 megohms. All voltage resistors and 

shunts are adjusted to 1% giving a high 
degree of accuracy on all ranges. The 
moving coil meter has a'serisitivity of 
400 ¿as. full scale and has a mázimum scale 
length of 2r. Please write fo Ìlustrated 
technical leaflet. 

Send eng__ hies a yeti usual .foctdr or direct tó:- 

r_Recísical : Instruments : . Ltd.` 
414-424 MONTRÓSE AVENUE,' SLOUGH, BUCKINGHAMSHIRE- 
Teli'5lºugh'2f3@1 (4Yines) ^Grains': 'Táyilws"'S1"assgh 
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