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ROUND the WORLD of WIRELESS 
Electricity From Wind Power 

LTHOU“H it is proposed to enable 
everyone in this country to have 

access to mains power for lighting, heating 
and other purposes, there are still hundreds 
cf places where no such facilities will be 
available for a long time. There are also 
many places in the country where the mains 
supply cables pass close to houses which are 
unable to make use of the supply, owing 
to the fact that the district is not provided 
with the necessary feed front the main 
'supply. To listeners in those places the 
problem of battery charging is a serious 
one, as they may have to travel many miles 
to the nearest service station, and on this 
account their hours of Hate  g are seriously 
curtailed. The question of using a mains 
receiver to obtain the greater advantages 
which such a receiver offers is, of course, 
right out of the running.  But in such 
localities it is possible to obtain power for 
:battery charging, or for operating a mains-
type receiver, as well as lighting the house 
by means of a generator driven through a 
small windmill device, and in America and 
Canada such apparatus is very common in 
the wilder parts. Although we do not get 
winds in this country at such high levels-as 
Oil the American continent, sufficient !saver 
may be obtained with suitable apparatus to 
fulfil the purposes mentioned, and we give 
in this issue some further details of the 
tilet hods  of  solving  this  whul-power 
problem.  Further articles will appear on 
the subject from time to time. 

D.F. Reconstruction and Changes 
. THE Lorenz " blind approach landing" 

installation at Croydon airport is 
being reconstructed, and during the period 
, for which this will be out of action (about 
two months) the beacon which is installed 
at Heston Airport will operate on the 
Croydon frequency-33.33 meta for the 
main beacon and 38 moils for the inner and 
outer marker beacons. 

Arabic Programme Organiser 

TNE B.B.C. announce that Mr. A. E. H. 
Paxton has accepted the appoint-

ment of Arabic Programme Organiser ;11 
the Overseas Department. of the Corpora-
tion.  Mr. Paxton was educated at East-
bourne College and Oxford, where he 
obtained honours in Oriental languages and 
gained the James Mew Scholarship in 
Arabic.  He  was  English  master in 

Egyptian Government Secondary Schools 
and afterwards Lecturer in the English 
Department, Faculty of Arts. at the Fuad I 
University (then rniversity of Egypt). 

Swiss S.W. Stations 

THE short-wave station at Schwarzen-burg, Switzerland, is carrying out 
tests  on  eight.  different  wavelengths, 
11.70, 13.94, 16.87, 19.60, 25.28. 31.46. 
48.66, and 49.55 metres.  It is believed 
that directional aerials are being employed 
on certain of these wavelengths. 
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Television and the Cinema 
IN view of the possibility of television 
being a definite part of cinema installa-

tion in the future, a special series of free 
instructional  courses  for  cinema  pro-
jectionists is being given by Baird at a 
special section of their factory at Sydenham. 
Four lecturers will deal with the theory and 
practice of big-screen television, and at the 
end of a two-weeks course the students 
will undergo a test. 

New " Discoveries " by Carroll Levis 

THE name of Carroll Levis, inseparably associated with radio "discoveries." 
again appears in the B.B.C. variety schedule 

for July 12th.  That night he will introduce 
to Regional listeners something like a 
dozen further " finds" that he has made in 
his unending search for talent. Usually he 
brings his discoveries to one of the studios 
at Broadcasting House for their pro-
gramme, but on this occasion the broadcast 
will take place before an audience from the 
stage of the Palace Theatre, Plymouth: 
The programme will be his first from the 

West Country, and it will be broadcast also 
on the West wavelength.  It will be at 
surprise show, and the names of the artists 
will not be revealed in advance. 

Collecting 

A SERIES of six fortnightly talks has 
been planned round the fascinating 

subject of " Collecting." It is intended not 
merely to deal with the obvious subjects 
such as stamps or coins, although these 
probably  will  be  included. There  is 
immense scope in such a series since the 
collecting mania strikes people in such a 
variety of forms, and listeners, attacked by 
what is well known to be a most contagious 
and virulent disease, niay well find them-
selves ardently collecting such apparently 
useless objects as collar-studs7or star-fish. 
The first talk in the series will be given on 
July 18th. 

Hay Harvest 

AFARM on the slopes of the Cotswold 
hills has been visited by the B.B.C. 

Mobile Unit during hay harvest to record 
impressions of the scene.  On July 7th. 
Sid Carter, of Evesham, and David Gretton 
will give descriptions and interview farm 
people in order to convey to listeners a 
picture of the various operations in connec-
tion with hay harvest, including stacking 
and thatching, and also to obtain the 
reminiscences of older men who can 
remember when practically all the work was 
done by hand. 

Midland Composers Concert 

THE last of the six concerts of works 
submitted and accepted under the 

Midland Composers' Scheme will be broad-
cast on July 2nd. Erie Warr will conduct 
the B.B.C. Midland Orchestra in compo-
sitions by A. Hawthorne Baker. of Coventry: 
Frederick Bye. Birmingham 'cellist : George 
Radford Williams, of Coventry  and 
C. W. Orr, of Painswick, Gloucestershire. 
Mr. Radford Williams is a self-taught 
musician. 
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ROUND the WORLD of WIRELESS (continued) 
New Stations for the Netherlands 
TN addition to the Lopik transmitter 
1 now under construction, a contract 
has been placed by the Dutch broadcasting 
organisations for another high-power sta-
tion.  The transmitters will eventually 
work on 355.9 us. (843 Ws) and 413.2 in. 
(726 kc/s) respectively. 

"A Rose by Any Other Name" 

ACCORDING to an official announce-
ment made in Germany, the Prague 

(No. 2) station at Melnik (269.5 m.-1,113 
kc/s), is to be known in future as Reiehmender 
Boehmen, and that of Brno (325.4 m.-
922 ke,'s) as Reit/mender Maehren. 

INTERESTING and TOPICAL 

NEWS and NOTES 

Also Another at Caracas TO commemorate the centenary of the 
Catholic paper La Religion, a public 

subscription has been opened at Caracas 
(Venezuela) with a view to presenting it 
with a powerful broadcasting station to 
bear its name. 

The Spanish Stations 
Transmitters now regularly on the air 

are: Saragossa and Valencia, 352.9 
(850 ke,S) ; EAJ2, Madrid, and EAJ5, 

Members of the Sudanese Government Departments are here seen in the Control Roam at 
Broadcasting House recently, when they made a tour of inspection. 

Argentine's Fonopost 

THE Ministry of Posts and Telegraphs at Buenos Aires (Argentine Republic) 
has authorised the establishment of a 
correspondence service to be known as 
" Fonopost," by which electrical recordings 
of verbal communications can be forwarded 
through the post as ordinary mail. The 
sender registers a message up to 200 words 
in length through a microphone placed in 
special kiosks installed in various parts 
of the city ; it is recorded on an unbreakable 
disc which can be reproduced on any 
ordinary gramophone instrument. A strong 
envelope is supplied with the record, the 
cost of postage being fixed at 1 peso for 
the Argentine, and slightly more for 
foreign destinations. If the service proves 
successful it is proposed to extend it by 
permitting the sender to secure such 
recordings through a telephone transmitter 
in his own home.  By this means time 
would be saved, as the resulting record, 
duly addressed, would be despatched direct 
to its destination by the postal authorities. 

More European Stations? 

THE Plan de Montreux allocates the channels 219.6 m. (1,366 kc/s) to the 
Principality of Monaco, and 198.7 m. 
(1,510 kc/s) to the little State of Liechten-
stein, both of which propose installing 
transmitters in the. near future. 

Seville, 410.4 in. (731 kc/s); EAJ1. Barce-
lona, 377.4 m. (795 ke/s) ; EAJ15, Barcelona, 
293.5 m. (1,022 kc/s); EAJ7, Madrid. 
309.9 m. (968 kc/s) ; EAJ8, San Sebastian. 
233.2 in. (1,286 kc,'s) ; Burgos, 238.5 in. 
(1,258 ke,$) ; Albacete, 201.7 m. (1,487 
ke,'s) ; Santiago, 201.1 m. (1,492 ke, s) ; 
Alcala and Santander, 200 m. (1,500 kc,$). 

Them's Our Sentiments SINCE the annexation by the German 
Reich of the Lithuanian broadcasting 

station at Klaipeda, the name has been 
altered to Riechmender Memel, and the 
call-sign is now DAM, which doubtless 
also expresses the feelings of the inhabitants 
of that city ! 

Lord Halifax to Broadcast THE speech by Lord Halifax at the 
Annual Dinner of the Royal Institute 

of International Affairs, which takes place 
at Grosvenor House, will be broadcast in 
the National programme on June 29th 
at 9.15 p.m. Lord Astor, who will intro-
duce Lord Halifax, will also be heard. 

Variety from the North MAE BAMBER, Laurie Howard and 
Les Crossley and his Harmonica 

Rascals will be the artists of a twenty-
minute Variety programme on the North 
Regional wavelength on Saturday, July 1st. 

Radio-telephone Service with Ships 
at Sea 

THE Postmaster-General announces that 
the radio-telephone service with ships 

on the Atlantic route has been extended, as 
from Saturday, June 17th, to the new 
liner Mauretania. 
The charge for a person-to-person call 

will be 36s. for three minutes when the ship 
is within approximately 1,000 miles of Land's 
End, and 72s. for three minutes at other 
times; the charges for each additional 
minute will be 12s. and 24s. respectively. 

July Out of Doors 

THE many enthusiastic followers of William Aspden, who broadcasts in 
such a likable manner on out-of-doors 
subjects, will be glad to know that he will 
soon be at the microphone again. "July 
Out of Doors" is the subject for his talk 
on the Northern wavelength on Monday 
evening, July 3rd. 

"New Brighton Night" 
VICTOR S3IYTHE is putting on a 

"New Brighton Night" on July tath,' 
with. broadcasts from the resort's Tower 
Ballroom, where the Playboys Dance Band 
will be busy; from Frank A. Terry's show;' 
'Pleasure on Parade," at  the  Floral 
Pavilion; and from the variety bill at 
the Tivoli Theatre. 

Brass Band from the North-east 

oNE of the best of the many good 
miners' brass bands in the North-

east, the Ravensworth Colliery Band is 
to broadcast from the Newcastle-on-Tyne 
studios on Sunday afternoon, July 2nd. 
Before it was taken over by the local 
(Ravensworth, Co. Durham) miners' lodge 
in 1933 this was known as the Birtley 
Town Band. Through the lodge, the band 
is very well supported by the colliers of 
the Anne and Betty Pits, who pay a weekly 
levy to it. 

RIE THIS  
Problem No. 354 

;  Matthews had an A.c. D.c, receiver whieh 
; gave very good results and which he used on 
h  AA'. supply. He changed Ids address to a 

; district which was supplied with D.C. and when 
he connected his receiver to the supply he 
could obtain no signals.  He thought that it 

I had been damaged in transit and returned it 
; to the makers, but it was sent hack marked O.K. 
Be tried it again but could still obtain nothing 

Ion it. What was wrong ? Three books will be 
awarded for the first three correct solutionx 
opened.  Entries should be addressed to The 
Editor, PRACTICAL AND AMATEUR WIRELESS, 
Geo. Newnes, Ltd., Tower House, Southampton 
Street, Strand, London, W.C.2. Envelopes must 

; be marked Problem No. 354 in the top left-
hand corner and must be posted to read' this r office not later than the first post on Monday, 

ti July 3rd, 1939. 

Solution to Problem 353 

• • • 

The wire which Jackson found in his spares box was 
resistance wire and thus the coil which he wound for his 
wave-trap was heavily damped and the tuning was 
accordingly very fiat. This accounted for its failure to 
function in the recognised manner. 
The following three readers successfully. solved 

Problem No. 352 and books have accortlingly been 
forwarded to them: 
H. V.  Kerrick-Walker,  59,  Holywell Avenue, 

Monkseaton, Northumberland; J. Stewart, 72, Deane 
Road, Liverpool, 7; H. G. Reed, 298, Malden Road, 
Chemin, Surrey. 
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WIND DRIVEN CHARGING PLANTS 
Further Notes on the Construc lion of Windmills for Driving 
Generators for Accumulator Charging or Receiver Operation 

INCREASING interest is being shown in the design of wind-operated chargers. 
and some very ingenious ideas have 

been put forward by various readers in 
connection with this subject.  As already 
explained in these pages. the basic idea is 
to erect a mast upon which an ordinary 
car generator may be mounted, and this is 
operated through gearing from a small 
windmill device. There are thus three main 
problems—the design of the windmill, 
the method of driving, and the method of 
mounting so that the windmill may always 
face into the wind.  The generator is a 
standard device but is available in many 
different patterns.  One of the simplest 
ideas is to pay a visit to a car-breaker's 
yard. where generators may be picked up 
from 10s. upwards.  The same yard will 
also be able to supply gearing suitable for 
connection between generator and wind-
mill.  With regard to the generator. the 
12-volt type should be selected and if 
possible the appropriate cut-out should 
be obtained at the same time.  In some 
cases readers who have tried out the device 
find that a 6-volt cut-out is to be preferred. 
From details which have been submitted 
by various readers the following data 
may be summarised. 

Windmills 
The best form of drive is undoubtedly 

a large aeroplane type propeller, but this 
is expensive and, unfortunately, Govern-
ment surplus of this type is .,,not now 
readily available. A good carpenter could 
make up a suitable prop. and a length of 
about 3ft. to 4ft. for each blade is most 
satisfactory. If you wish to make a really 
reliable propeller for yourself one of the 
best plans is to make it in laminated form, 
obtaining fin. boards 6in. wide by Oft. 
in length.  These should be thoroughly 
cleaned and glued together, afterwards 
drilling at various intervals and pinning 
with short pins made from iin. dowel rod. 
The assembly should be put under firm 
pressure whilst the glue hardens. The blades 
should thera be marked out and carved, 
checking the pitch and cross-section at 
intervals, and to ensure both halves being 
properly matched templates should be cut 
for the various sections from stout sheet 
inetal.1 The work is tedious but a good job 
can be made with the exercise of a little 
patience, and when approaching finality 
the propeller should be carefully balanced 
by drilling the centre and placing on a 
spindle locked to the workbench. Perfect 
balance is, of course, essential to avoid 
vibration and to ensure perfect starting 
in the lightest breeze.  A simpler windmill 
can be made from sheet metal cut to a 
number of small blades, bolted to a disc 
of metal as indicated in the short con-
structional details at the end of this article, 
and as illustrated in Fig. 2. 

Gearing 
The next problem is the drive between 

propeller and. generator.  The standard 
timing gear may be obtained with helical 
gears having a 'ratio of 2 to 1 and these 
• are quite Useful.  The only difficulty is 
that of providing lubrication and an 

enclosed oil-bath may be difficult to arrange. 
This may be overcome by using bicycle 
gearing and chain, either the standard 
chain-wheel and rear sprocket, or two rear 
sprockets being employed, according to the 
gear ratio needed. When using a chain 
drive the tension may be easily adjusted. 
the best method being to mount the 

Fig. I.—The American" Wincharger," which is obtainable 
from Messrs Gordon Equipments, Ltd., in this country. 

generator on a sliding bracket. From some 
metal yards it may be possible to obtain 
larger gear wheels. but a useful limit may be 
set by the weight of the entire assembly. 

Electrical Connections 
The next and most important point is 

that of obtaining the electrical pick-up 
from the generator.  As the head of the 
device must turn in the wind it is obvious 
that a wiping contact must be used as the 
head must be free to rotate continuously 
in every direction. A slip ring is one way of 
arranging for the contacts, using spring. 
loaded brushes for contact, but they 
must be totally enclosed against weather 
effects. Rings of copper or brass, with copper 
gauze or carbon brushes, are obtainable 
for standard electrical purposes and may 
be turned to account in this connection. 
They should preferably be mounted hori-
zontally and well greased and enclosed in 
a weatherproof box.  The leading-out 
wires should be taken through weather-

proof conduit or weatherproof covered 
wire used, and the cut-out should be 
mounted on the mast or as near to the unit 
as possible. 

The Mast 
For a support either a built-up lattice 

mast or a metal tubular structure may be 
used. In either case, as the unit has 
to be free to rotate, a tubular support 
is needed and will therefore have t i be 
mounted in the top of a lattice or 
si milar mast. Standard 2 in. electrical 
conduit is suitable for the purpow., 
and by using the 1-in, material for 
the main support, this may be dropped 
inside the larger diameter material 
and will give a free movement. One 
interesting suggestion which has been 
made is to cap the lower end of the 
large diameter tube and to place 
inside three large ball-bearings. These 
should be of such a size that they 
nearly touch in the centre, and then 
when a fourth similar ball is droliped 
in it will ride on the other three, and 
then by placing a disc over the end 
of the small tube and dropping this 
in it will turn freely on the top ball. 
Furthermore, it will then be possible 
to take one part of the electrical 
circuit from this, provided that the 
balls are a good fit. 
To keep the unit into wind a tail 

must  be. employed,  and  again 
standard small bore electrical conduit . 
or gas piping may be used to support 
this. Screwed joints enable it to be 
locked to the main part of the 
assembly. and it may be sawn through 
for part of its length with a hacksaw 
blade, so that the metal tail may be 
let into the rod and then bolted in 
position. Weight is not necessary in 
this position, but as large a wind-
deflecting area as possible should be 
obtained. It may be cut sail-shape, 
or merely shaped similarly to the 
flight of an arrow. A length between 
two and three feet. with a width 
of about 12 or  18in. should be 
sufficient, and it should be about 

2 to 3ft.  behind  the  pivotal point. 
It is obviously impossible to deal with all 
of the points of construction in one general 
article, but it is hoped that the foregoing 
remarks will assist those who wish to 
undertake experiments in connection with 
this typt of apparatus. and in the meantime 
we are preparing constructional details of 
a definite design which will be published 
in due course. In the meantime the 
following are the main details of one such 
unit which has been made up by one of our 
readers. and he claims that this is giving 
very good results. 
In this ease the fans are made from 

zinc sheeting, fastened to an old fan 
taken from a motor lorry. This is of the 
ball-bearing type. and in turn is coupled 
to a 12-volt car dynamo. On the rear of 
the fan is a large sprocket wheel with 106 
_teeth, and this is cut from a sheet of boiler 
plate, with four large holes in it to mime 
weight. It is bolted to the fan, and addi-

(Coatiassd as next tege) 
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IMPORTANT BROADCASTS OF 
NATIONAL (261.1 m. and 1,500 m.) 
Wednesday, June 281h.-Ir ring Berlin 
programme, relayed from America. 

Thursday, June 291h.-Speech by Lord 
Halifax. 

Friday, June 301h.-More than Murder, 
by Norman Edwards  The Cruising 
Family Robinson by Mabel and Denis 
Constandu 1'08 . 

Saturday, July 181 . -.Music Hall. 

REGIONAL (342.1 m.) 
1Vednesday, June 28111.-Organ recital, 
from St. George's Chapel, Windsor. 

Thursday, June 291h.-Square Pegs, a 
domestic comedy by Lionel Brown, from 
Midland. 

Friday, June 301h.-Stanelle a Crazy Cruise 
No. 2. 

Saturday, July 1s1.-Paul Jones, feature 
programme. 

MIDLAND (296.2 in.) 
Wednesday, J une 28th.-Orchestral Con-
cert, from Reichssender, Saarbrucken 
Franz Letter conducting. 

Thursday, June 29th.-Square Pegs, a 
domestic comedy, by Lionel Brown. 

Friday, June 301h.-11 r. Ponsonby's Fairy, 
a fantastic comedy with music. 

Saturday, July lst.-Orchestral and choral 
concert. 

WELSH (371.1 m.) 
Wednesday, June 28th. - Welsh Chamber 
Music. 

Thursday,  June 29111.--4  Wdshman's 
Calendar: June. 

Friday, June 301h.-Spirit of Youth: 
Orchestral programme. 

Saturday, July 181.-The Urdd Olympic 
Games: .4n eye-witness account, from 
the Gnoll Field, Yeath, Glamorgan. 

WEST OF ENGLAND (285.7 m.) 
Wednesday, June 28th.-Orchestral Con-
cert, from Reichssender, Saarbrucken : 
Franz Lehar conducting. 

Thursday, June 29th.-Orchestral pro-
gramme, from the  Winter  Gardens 
Pavilion, Ireston-super-Mare. 

Friday, June 301h.-Holidays in the West : 
presenting summer on the coasts of 
Devon and ('ornwall. 

Saturday. July Isl. -Dance Cabaret, from 
the Polygon Hotel, Southampton. 
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WIND-DRIVEN CHARGING PLANTS 
Continued from treviouf page) 

tional strength is 
obtained by fasten-
ing  a  in. iron 
hoop  behind the 
blades. 
The tail piece is 

cut from  sheet 
metal and is held 
in place by cut-
ting .down a length 
of tubing with a 
hack-saw and pas-
sing two  bolts 
through  the  as-
sembly. To mount 
the dynamo egland 
is made and, as 
shown in the illus-
tration, this is pro-
vided with clamps 
so  that  it may 
be attached to a 
length of lin. pip-
ing.  It may be 
raised or lowered 
so as  to  obtain 
the necessary ten-
sion on the driving 
chain. 
The main sup-

port is a length of 
2in.  piping  and 
locking collars and 
bushes  are  pro-
vided so that the 
1 in. pipe may be 
held rigidly central 
in the larger pipe. 
I have found that 
the load on the 
dynamo  has  its 
effect on the speed 
of rotation of the 
fan, and on a 2 
amp, load it rotates COLLARS 
much faster than OR JOINTS 
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THE WEEK 
NORTHERN (449.1 in.) - 
Wednesday, June 281h.-Southpod Cal-
ling I an entertainment tour. 

Thursday, June 291h. -Public Enquiry: 
Second of new series from  public 
meetings. 

Friday, June 30th.-3lorecombe Merri-
ment : entertainment tour. 

Saturday, July  lst.-Saturday Concert 
Hall. 

SCOTTISH (391.1 m.) 
Wednesday, June 28th.-Night Out us 
Perth : a programme Porn the Ancient 
Capital of Scotland. 

Thursday,  June  291h.-Ol4  Glasgow 
Favourites. 

Friday, June 301h.-Collaborate Concert 
with Sweden. 

Saturday, July lst.-Anither Nicht at 
Knowles: A Bothy Conceit. 

NORTHERN IRELAND (301.1 m.) 
IV ednesday, June 281/I.-Chamber Music. 
Thursday, June 29th.-Irish Rhythms : 
Orchestral concert. 

Friday, June 30th.-Granny'8 Birthday, 
a play by Male Naughton. 

Saturday, July lst.-Flute and Pipe Bands. 

it does on a 5 amp. load. Although the 
fan may appear rather large and with 
too many blades, it does not turn as 
fast as one would imagine. An important 
point to be remembered is that a 6-volt 
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Main constructional details of an efficient 
wind-driven charger built up by a 
Redruth reader.  Points of interest in 
this design are the methods of building 
up the fan' and of attaining correct 

tension on the driving chain. 

cut-out must be used. and not a 12-volt 
one, as is generally employed with a 12-volt 
dynamo. 
It is important to remember that if the 

unit is mounted at a distance from a house, 
then very heavy gauge wire must be em-
ployed for connecting to the receiver or 
accumulator to avoid loss in the connections. 
For normal charging purposes, of course, 
a shed may be in a convenient position and 
will avoid this difficulty, but even so, good 
heavy flex should be utilised for the 
connections in the apparatus so that full 
advantage may be taken of the maximum 
output. 

Join Newnes' 
Practical Group! 
PRACTICAL MOTORIST 

The owner-driver's journal which 
tells you how to repair, overhaul 
and obtain the best performance 

from your car. 
3d.-Every Friday. 

PRACTICAL MECHANICS 
The only English journal of its type. 
It deals with every branch of Science, 
Mechanics, Invention, Model-making, 
Chemistry, Astronomy, Photography, 

Television, 
6d.-Every Month. 

THE CYCLIST 
The leading weekly for every Cyclist. 
Clubman, Utility Cyclist or Tourist. 
Join " The Cyclist" Road Club and 
also take advantage of the FREE 

Insurance. 
2d.-Every Wednesday. 
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The terms Class A, B and C are  1 411  of Ns. 

explains the main features of each system. 

now widely used, and as they are  111111 
so closely allied to P.A. stages, L. 0. SPARKS 

=   

LAST week's article brought us to the question of modulation and P.A. 
stages but, before proceeding with 

these, it is essential to give some little 
consideration to the various forms or classes 
of amplification which can be utilised. 
There appears to exist a little misunder-

standing regarding the operation of the 
different types of circuits and, although 
they are not so much removed from 

Fig. 1.—Class A 
operation is de-
picted  by these 
curves.  Compare 
this with  Figs. 

2 and 3. 

CUT OFF 

G 
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ordinary L.F. circuits, a thorough under-
standing of the individual characteristics 
must be acquired. 
To commence with, there is the term 

"power amplifier," or P.A. as it is more 
usually called in transmitting circuits. 
This must not be confused with power 
amplifiers of the L.F. type. Many people 
call a powerful L.F. amplifier, such as that 
used for public address work, a power 
amplifier and, although I do not intend to 
enter into a debate as to whether the term 
is applicable in such instances or not, 
it would be advisable for beginners not to 
confuse the two types. 
For transmitting, the P.A. is called upon 

to amplify signals at radio or high frequen-
cies, and not audio or low frequencies as 
in the case of their L.F. counterparts. 
The two can be likened to each other; 

in fact, such procedure will, no doubt, 
enable a better understanding of P.A. 
operations to be obtained as both use the 
same fundamental types of amplifying 
circuits,  although  operating  conditions 

A 

GRID VOLTAGE 

and component characteristics are, of 
course, different in certain respects, as will 
be appreciated later. 

Power or Voltage Amplifiers 
When considering valves with relation 

to amplification, it is always advisable 
to bear in mind that such circuits can 
be divided into two sections. and these 
can be grouped under the headings of 
voltage amplifiers and power amplifiers. 
For the sake of clearness let us take an 

imaginary receiving circuit employing, say. 
one stage of H.F. amplification, a 
triode detector' which is followed by 
an L.F. stage feeding into a super-
power valve. All the valves in the 
circuit act as amplifiers, bearing in 
mind that, with a leaky grid detec-
tor rectification takes place in the 
grid circuit, and amplification 
is provided in the anode circuit. 
The H.F. valve will receive a 
comparatively  small  input 
signal, and in that stage one is 
chiefly concerned with obtaining the 
maximum amplification of the signal roltage 
irrespective of any thought of power. 
The same applies to the detector and L.F. 
stage, therefore it is quite usual to apply 
the term of  voltage amplifieri ' to such 
circuits. 
When the final or output stage is reached, 

one is concerned with obtaining a certain 
power sufficient to operate a loud-speaker, 
so it becomes necessary to use a valve 
which, when fed with quite a small amount 
of power, in fact, one might say a minute 
amount, can deliver considerable power 
from its anode circuit. 
Such valves usually have a very large 
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grid swing when compared with those used 
in the preceding stages, so from the point 
of view of voltage sonplification, the ratio 
of the input and output voltages is naturally 
on the low side. If power amplification is 
considered, it will be appreciated that the 
power ratio will be high as the power input 
is minute while the power output is large. 
The ratio and output power will, of course, 
depend on the type of valve in use. 

Forms of Amplification 

So far as this article is concerned we will 
assume that the various forms or types of 
amplifying circuits suitable for the work 
under consideration can be divided into 
three distinct classes. These are Class A, 
Class B, and Class C. The most common 
of these is Class A, and a thorough under-
standing of the operation of a valve or 
valves when working under these conditions 
can be obtained from the curves shown in 
Fig. I. The small curve G represents the 
input signal and by producing the vertical 
lines A and B it will be seen that it affects 
only the straight part of the characteristic 
curve C.  To the right of this curve will 
be seen another curve which, if its wave 
form is examined it will be found to be 
an identical though magnified reproduction 
of the input signal curve 0. 

CUT-OFF 

— GRID VOLTAGE 4' 

Fig. 3.—Operating past 
, the  cut-off " point  to 
produce Class C conditions. 

Note the saturation bend 
and its effect on the out-

put curves. 

To obtain this faithful reproduction it is 
essential for definite operating conditions 
to exist, and as these are invariably 
supplied by the makers of the valve, it is 
not difficult to obtain satisfactory ampli-
fication under such conditions. The main 
requirements are correct anode and bias 
voltages and an appreciation of the power. 
handling capabilities of the valve in use. 
For the purpose of enabling Class A 

amplification to be compared with the 
other types to be described, it should be 
noticed that the plate current is, for 
practical purposes, constant irrespective of 

whether an input signal is applied 
or not. Another point to observe 
is that the grid is never driven into 
a positive state or so far that it 
reaches the " cut-off" point of the 
plate current. This point is indi-
cated on the diagram. 

Class B 
A striking example of the difference 

between Class A and Class B can 
be obtained by comparing Fig. 1 

- with Fig. 2. The latter shows that 
the input signal G is no longer 
applied to the straight portion of the 
characteristic curve C, but to a point 
quite close to the " cut-off " point. 
This condition is produced by 

biasing the valve to such an extent 
that hardly any anode current flows 

(Continued on page 380) 
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Fig.2.—The effect of over-
biasing to obtain Class B 
operation is shown here. 
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Signal Strength Measurements 
How to Fit Various Forms of  R" Indicators to Standard 
Types of Superhet Receivers  - By W. J. DELANEY 

THE amateur transmitter needs for his 
work a standard by means of which 
reports may be made concerning 

amateur signals which he picks up.  At 
present these reports are given in " R " 
values, from. R1 to R9, and there is no 
standardisation. It is usual to give RI as 
an indication that the signals are only just 
audible, and R9 for those signals which are 
heard at full loudspeaker strength, but on 
most receivers it is not a simple matter to 
differentiate between an R8 and an R9 
signal, and it may often be found that one 
transmission is very much louder than 
another, but the interval between switching 
over from transmitting to receiving may 
result in a difficulty in judging any slight 
difference in the strength of the received 
signal.  Unfortunately, many amateurs 
use only simple types of receiver, or 
commercial  receivers  TUNING 
which are not pro-  INDICATOR ) 

vided with a calibrated 
dial, meter, or other 

R7 

Re 

Fig 

MARKS ON 
PANEL 

hi.F GAIN 

Fig. I.—If an H.F. gain control and visual 
tun * indicator are filled, the former may be 

calibrated to give " R " values. 

indicator by means of which signal strength 
may be directly compared and therefore 
much of the value of a report during a QS0 
is lost.  Undoubtedly there will come a 
time when a standard will be adopted, and 
this should be based upon the actual signal 
input to the aerial compared with the audio 
output—microvolts input against watts 
output.  This  will mean  complicated 
apparatus, or a method of calibrating each 
receiver so that an exact measurement may 
be given. 

Cathode-ray Indicators 
Many commercial receivers are provided 

with cathode-ray tuning indicators, whilst 
others have milliammeters connected in 
some part of the circuit which is controlled 
by the A.V.C. action.  In each of these 
cases more or less accurate signal strength 
measurements may be made.  With a 
cathode-ray indicator a shadow is cast, and 
this varies with the signal strength. In the 
position of "no signal" the shadow area 
is greatest, and as the signals are tuned in 
the shadow area decreases.  With a very 
powerful signal the lighted area may spread 
and overlap so that there is no shaded 
portion.  As the carrier input affects the 
amount of shadow it is obvious that a 
control. may be fitted which will Avegulate 
the input and thereby control the indications 
on the cathode-ray device. A good receiver 
swill be fitted with an R.F. (or H.F.) gain 

control, and this is just what is needed to 
control the indicator, and therefore to 
obtain an exact comparison between signals 
all that is required is to fit a dial to the 
control and with a pointer knob on it we 
may mark off settings indicating the R 
values from 1 to 9. For this purpose a very 
weak station should be tuned in. and this 
should be one which just causes the shaded 
area to close, as distinct from a station 
which is so weak that it does not move the 
indicator on your particular receiver. In 
this position, of course, the H.F. gain 
control will have to be set at maximum. 
A point should be indicated on the gain 
control dial to be afterwards marked 111. 
Now tune in a very powerful signal, one 
which you will designate R9, as distinct 
from an R9 plus signal. This should. 
preferably be one which, with the H.F 
gain control at minimum, just gives the 
same amount of movement to the shaded 
area of the indicator as was obtained by 
the RI signal.  This point on the gain 
control dial must be marked R9.  The 
intervening space between RI and R9 may 
now be divided to indicate the intermediate 
values, and a logarithmic sub-division is to 
be preferred to an equal division. Small 
indications should be made on the panel 
to show the exact boundaries of the shaded 
area on the tunrog indieator and thereafter 
when ascertaining a signal level all that is 
necessary is to adjust the H.P. gain control 
so that the edges of the shaded area coincide 
with the panel marks and the pointer of the 
gain control will show directly the R value. 
In some circuits it may be necessary to 
switch off the A.V.C. when making signal 
measurements. Although the R values as. 
given by this arrangement will not agree 
with another listener's values, your own 
measurements will be standardised and 
therefore when working a station you will 
be able to give exact indications of changes 
in volume which may be effected by any 
changes made by the transmitter, or by 
variations in local conditions. 

Current Meters 
An anode current meter may also be 

calibrated for use as a signal meter, but in 
some circuits the meter will give a steady 
reading which will fall back towards zero 
when a station is tuned in. The meter may 
be in the anode or cathode circuit of a 
controlled valve, or of the second detector 
in a superhet.  A low reading meter is 
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needed and in sonic circuits it may be 
necessary to shunt the meter with a 
variable resistance which may be adjusted 
for a " zero" setting and which may be 
calibrated as in the case already cited. A 
better arrangement is to connect the meter 
so that it forms part of the screen supply 
of the I.F. stage (the last if there are two 
or more). In this case a rather complicated 
network is called for so that a standard 
bridge circuit is formed, 'one variable 
element being included so that the meter 
may be balanced.  The screen-cathode 
resistance of the valve forms the variable 
factor in the bridge and thus, by balancing 
it in the "no signal" condition by the 
variable resistance, a true indication of 
signal strength may be obtained on the 
meter. 
The arrangement may be seen more 

 110. KT.+ 

 ) 

Fig. 2.—A bridge circuit for a signal strength 
meter: RI and R2 are the screen voltage potential 
divider resistors: R3 is a screen decoupkr : R4 is 
the bias resistor, and R5 is the meter balancing 

resistance. 

clearly on reference to Fig. 2, which shows 
the essentials of the meter circuit.  A 
potential divider is used to obtain the 
screen voltage, and as this may serve more 
than one valve a decoupling resistance must 
be included (R3). The bridge is formed by 
this network of resistances, and internal 
valve resistance as already mentioned, and 
the balancing resistance should be about 
1,000 ohms. 

Precautions 
With all these forms of signal measure-

ments there are two or three points to be 
borne in mind. Firstly, if A.V.C. is fitted 
it may or may not 'be necessary to switch 
this off when making measurements, and 
therefore before giving a report of signal 
strength the A.V.C. control should be 
operated so that reports are standardised. 
Similarly, if there is a B.F.O. unit this 
should be switched off, as it will not 
be used for telephony reception, and 
for C.W. there may be a movement of 
the signal indicator due to its attempting 
to indicate  carrier level.  Therefore, 
reports must be made with a steady 
carrier (without signals), or alternatively 
some special form of meter may have to 
be adopted, combining an input sensitivo 
voltmeter  with  an  accurate  output 
A.C. meter. 
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ON YOU M7 ELENGTH 
Is He Fey? W E often use the expression that 

people talk through their 
hat, but have you ever considered the 
possibility that they may be able to 
listen through it?  The following 
letter seems to suggest that someone 
is either talking or listening through 
a hat, or else the person concerned 
is fey—which doesn't mean that 
he is a fairy but gifted with some occult 
power.  This is the letter I have 
received : " I am writing to you 
in the hope of getting your assistance 
and advice in a very queer yet 
proved phenomenon.  A local 
medical practitioner is able to hear 
wireless signals from outside without 
the aid of any apparatus whatsoever. 
He has been suspected of suffering 
from  hallucinations,  but  careful 
medical  observations  refute  this 
charge.  As I am the only amateur 
in the town, I have been approached 
by him to solve the mystery.  I 
remember reading on occasions some 
such cases reported, and I should be 
much obliged if you could inform 
me of any literature on this subject 
or any tests which I can apply." 
I cannot trace any literature on 

this subject, nor do I believe that 
any person can receive wireless signals 
without  apparatus,  otherwise  he 
would be suffering noises in the head, 
reminiscent of the Tower of Babel, 
all day long and all night.  I suspect 
a catch somewhere. An easy test 
would be to have the person con-
cerned thoroughly examined to make 
sure that there was no apparatus 
secreted upon him, and then to 
put him in a room out of earshot 
of any wireless programme radiated 
by a wireless set, and to have another 
individual in another room receiving 
a programme from a foreign station, 
preferably one whose programme has 
not been announced.  This assistant 
should make a note of the items, and 
than ask the fey one to name them. 
I am certain that he will not be able 
to answer such a test. There are 
still people who would believe in the 
impossible, and who think that in 
future instead of buying a wireless 
set we shall only have to take a dose 
of .ether-:---the right type of ether, of 
course !—in order to be able to pick up 
the . w.orld's wireless programmes.  I 
dismiss the suggestion with contumely. 

a 

By Thermion 

Wireless Licences 

THE Post Office issued 455,174 
wireless  receiving  licences 

during May, this figure representing 
a net increase of 21,544 in the 
number of licence holders during the 
month, after making allowance for 
expired licences and renewals.  The 
approximate total number of licences 
in force at the end of May, 1939, 
was 8,984,250, as compared with 

A corner of Mr. H. Simpson's wireless den. 

8,627,860 at the end of May, 1938, 
an increase during the year of 
356,390.  During the month there 
were 536 successful wireless prose-
cutions. 

Radiolympia Suggestion 

ONE of our keen members of the 
B.L.D.L.C. makes the sugges-

tion that it would be a good idea if 
various members of the B.L.D.L.C. 

got together a Radiolympia part\ 
and visited the Show. They could 
then fix up future meetings, have a 
Dinner at Radiolympia and invite the 
Editor or Thermion to be present. If 
any B.L.D.L.C. reader is interested 
in the suggestion I shall be glad to 
act as compere. 

Wireless Dens 

APROPOS my remarks recently 
concerning wireless dens, H. S. 

(Bradford) writes me as follows : 
"You made a remark, 'littered 
with wire and apparatus.'  Never 
O. M. ; the true fan takes a pride in 
his attic, or den." 
He also encloses a photograph of 

his den, which I reproduce on this 
page. 

Mr. Gerald Cock on Television 
Prospects 

1VIR. GERALD COCK, B.B.C. 
Director of Television, who has 

just returned from a visit to the 
U.S.A. where he has been inspecting 
tho progress of television there, ad-
dressing a gathering of the Radio 
Manufacturers' Association recently 
said : " England still leads the world 
in television, but American interests 
are watching us. 
"The National Broadcasting Com-

pany, Columbia, the Film Industry, 
the New Deal itself, all these organ-
isations with their vast resources are 
waiting to take up television at the 
point to which we have brought it. 
"It behoves this country to move 

forward in the television field at such 
a pace that we still continue to main-
tain our lead. 
"If only this country will go on 

developing television, the rest of 
the world will come to us for tele-
visicn equipment, not only for re-
ceivers,  but for the transmission 
equipment itself. 
"In every country of the world, 

except England, television is in the 
experimental stage. In this country, 
it is already a practical proposition. 
"We know we have a three-years 

lead on the others. It is up to us to 
maintain this lead while offering the 
results of our experience to other 
nations with the object of helping 
them to enjoy the facilities we already 
possess." 
Mr. 0. C. Stanley, Chairman of 
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the Television Development Sub-
Committee of the R.M.A., said that 
the sooner the whole of the people 
of Britain were given the facilities of 
receiving television, the more certain 
we should be of providing a new 
market for British export and a new 
source of employment for British 
labour. 
The Radio Industry in this country 

has expended vast sums of money in 
bringing television to its present 
state of perfection.  The officials of 
Alexandra Palace bad always done 
their best to co-operate in this work. 
It was now up to the Government 

and the Post Office in particular, to 
assist in enabling the Radio Industry 
to reap the reward of its labours in 
providing the facilities for Provincial 
transmission. 

Ammurricanese 

AHUNDRED percent. Tough Guy 
Ammurrican  from  Chicago, 

replies to "Thermion's" criticism of 
American "English." 

" TOUGH GUY" 
Huh! So ya won't talk AMmurricart, hey? 
Well, listen, big shot ; 

Jes' cum ovah here to Ammurrica, 
An' we'll put ya on de spot. 

Caise ya caint pull dat stuff on us, Buddy, 
For de English we talks is " O.K.," 

All . Ali guess, when it comes to talkin', 
. De Limeys is beat any day. 
Caise de hunner per cent. Ammurrican, 
lie sure can spill de beans; 

lie.can talk all roun' de clock, brother, 
An' say things in betweens ! 

Waal, maybe yer up in raddio, 
" Okey-Dokey " yer second name, 

Although in lir ole England 
As " Thermion" yer known ter fame. 

But ya gotta get dis, ole timer. 
If ya wanna come out on top, 

Ya mus' learn Ammurricanese, bo, 
Caise dat language ain't gonna stop. 

Dead on da schnozzle it gets ye, 
An' it bites like a gol-darn bug. 

Don't yer B.B.C. give lessons 
When de songs dey starts ta plug? 

Don't dat bring home de bacon, 
An' de British public please? 

Dat puts yer in big money 
When ya writes in Ammurricanese. 

When yer jaws on yer " gum " keeps 
a-workin', 

An dey sees ya's a poker face, 
Dey knows yer ain't never yaller; 
An der's more. . . . 

THERMION : Sure!  But dey 
ain't no space! 

" TORCH." 

Television Features 
IT is interesting to note that tele-
vision programmes are becoming 

more and more entertaining.  For 
instance, Ruth Draper, the famous 
American diseuse, will perform selec-
tions from her repertoire before the 
television cameras at Alexandra Palace 
in the afternoon and evening pro-
grammes early in July. It is believed 
that Miss Draper's unique art will be 
specially suited  to the television 

" Live" Spindles 
THERE are still many components 

on the market in which the spindle 
is in direct contact with the moving element 
and thus difficulties .are sometimes intro-
duced when such a component has to be 
mounted on a metal panel.  The difficulty 
is usually encountered with volume con-
trols as it is alien necessary to join the 
moving contact to a grid or similar point 
which must on no account be earthed. One 
simple way of overcoming the difficulty 
is to use insulated bushes for mounting 
purposes. These consist of flag "dished" 
washers and are obtainable front such 
firms as Messrs. Bulgin.  One is placed 
on each side of the panel and a larger 
hole than usual is called for so that the 
washers may be held Unmovable.  An 
alternative idea, and one which possesses 
a farther advantage is to mount the com-
ponent on a bracket on the baseboard or 
chassis (using, of course, an insulated 
bracket) and then to operate the control 
through an extension spindle of the insulated 
Wm-

By-pass Condensers 
IT is usual in H.F. circuits to specify 
non-inducthe condensers for by-pass 

purposes, but it is also important to 
remember that the usefulness of these 
condensers may be lost if they are not 
correctly positioned.  They are used in 
conjunction with a resistance and this 
prevents the passage of ILF., whilst the 
condenser carries it away to earth. Therefore. 
a length of wire between the point to be by-
passed and the condenser will catry such 
currents and may lead to trouble due to 
radiation or interaction,  consequently, 
by-pass condensers should always be joined 
direct to the point being by-passed, and the 
other side of the condenser taken to the 
nearest earth point. 

H.F. or  

THE design of Multi-valve receivers calls in a number of problems, one 
of the most important being the use of H.F. 
or L.F. stages. In some receivers there 
is also the question of I.F.  Tests will 
show that in some cases the H.F. and 
LF. stages will give an increase in volume, 
but also an increase in the noise level. 
On the other hand, L.P. may provide 
an increase in volume without' unduly 
raising the noise level.  Two H.F.'s are 
regarded as the practical limit, and in 
most superhets it is not practicable to use 
more than 3 LF.'s, one being pre feral: 
from a noise point, of view. Three well-
designed L.F. stages will give good volume 
without noise. 
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medium as much of the Action ala 
be performed in close-up. • Accus-
tomed as she is to holding the .stage 
by herself, and yet taking the parts 
of many people in a single sketch, 
she will be able to concentrate on the 
cameras to a degree that is rat *, 
possible in the more normal television 
performance in which a number of 
actors are engaged. 
Ruth Draper will appear for a 

quarter of an hour in the afternoon, 
and half an hour in the evening. 
Television production will be by 
Eric Crozier. 

" Fiat Justitia " 
DESMOND DAVIS, the television 

producer, set a new fashion with 
"0 Mistress Mine," a series of 
famous love scenes which were -tele-
vised last January. On July 1st, a new 
motif—Justice—will be the main-
spring of a programme, entitled, 
"Fiat Justitia,  in which excerpts 

be given from famous trials of 
literature and drama. 
The first is "Like Will to Like," 

dating back to the sixteenth century, 
by one Ulpian Fulwell—" very godly 
and full of mirth "—and selections 
NVill  be taken from Shakespeare's 
"Much Ado About Nothing," A. P. 
Herbert's " Misleading Cases," Gals-
worthy's "The Silver. Box," and 
Elmer Rice's "Judgment Day." 
Interspersed will be excerpts from 

the Trial Scene in "Alice in Wonder-
land." The cast includes D. A. Clarke 
Smith, Jessica Tandy, Barbara Nixon, 
Alan Wheatley, and Newton Blkk. 

"Me and My Girl " : July 17th.. 
B.B.C. television cameras will pay 

a return visit to the Victoria 
Palace—the home of the "Lambeth 
Walk "—on the evening of July 17th, 
to bring viewers another performance 
of "Me and My Girl," and thus 
repeat one of the most successful 
experiments—judged  by  viewers' 
letters—yet carried out in televising 
direct'from a theatre. 
"Me and My Girl." was first 

televised from Victoria .: Palace on 
May 1st. Since then Lupin° Lane has 
fallen into the orchestra more than 
eighty tittles. He has never missed a 
-performance.  Altogether, he has 
made over a thousand appearances. 
The cast includes George Graves, 
Teddie St. Denis,  Dorii Rogers, 
and Betty Frankiss. . 
Victoria Palace is ,:conveniently 

situated for television.. " just outside 
runs the special  television cable, 
which encircles the West End, of 
London, and gives direct communi-
cation, via Broadcasting House, with 
the transmitter lit Alexandra Palace. 

• - r -.10111.1 ” .111 •11111 .. .11.••••., -401" 
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SHORT-WAVE 
SECTION 
AN EXPERIMENTAL 
THREE - VALVER 

In this Article A. W. Mann Describes the Con-
struction of a Choke-capacity Coupled Three-valve 

S. W. Receiver 

HEADPHONE type sliort-wave receivers 
are preferred by a large number of 
short-wave enthusiasts, and whilst 

this type of receiver can be built at low 
(.04, this is not the chief consideration. 
(liven a suitable receiver and a. pair of 

Itembiltones, weak carriers which would in 
many instances be missed by the loud-
'Yea kti  tYPC receivers ean be resolved into 
stetatg signals, due to the fact that the 
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two years. and later replaces it with another 
whirl' is of a different type. 

'Phone and C.W. Reception 
As a permanent receiver was required 

I. r tonateur 'phone and CAN'. reeeption. 
in addition to short-wave broadcast recep-
tion. and which cottld be used as a basis 
or ,oniparison u hen experimental receivers 
ucre tat test, it was decilled to cotisidet• the 
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Fig. 1.—Theoretical circuit diagram for the 
three-valve choke-resistance coupled S.W. 

receiver described in ihe text. 

r.ti,) of signal to backgrotwd noise is 
high. 
There ale various tytws of circuit. from 

which to choose, and one.of the 'mod si III lar 
is the regenerative detector, followed by 
one or two-stage L.F. amplifier. 
WIwn a' two-stage receiver (detector 

L. I'. combination using R.( .C. or parallel 
fed transformer coupling) is used, it is 
not difficult to obtain a satisfactory signal 
t) noise ratio. 
Caution, however, is necessvry when two 

at Ltes of • low-fro 1 trolley am till fiva t ion aro 
to he used, 118 11111vil dellend + on the combi-
nation chosen.  For example. quite apart 
fruit) considerations ()I stability, the use 
of two L.P. transformers for headphone 
type l'ectiVerd is inadvisable, due to the 
higher noise ratio which would result in the 
obliteration of weak carriers, and thus 
offsot the advantages of the inereased 
yob age step up, apart from the fact that 
loudspeaker reception of the more powerfid 
t rattsinis.sions  would  be  possible  with 
iticreased volume. 
For the above reasons, and in the 

ioterests of stability, the most satisfactory 
combinatiOn is to use resistanec-fed trans-
former and R.C.C. combinations. 
The writer usually retains one receiver 

in permanent form for a period of about 

pr(lblem from the amateur radio point of 
k W. 

The fact I hat in some instances where 
loudspeaker type receivers are used for 
amateur 'phone and C.W. reception it is 

At  42  C  LT.-1 

R R 

impossible to receive anything below 1t5 
due to the high ratio of background noise, 
is not unknown ; therefore, in the choke of 
circuit the signal to noise ratio was one of 
the primat•y considerations. together it it hi 
average sensitivity, selectivity and ease of 
01 lt'ritt loll. 

It WAS therefore (keided to rude out the 
use of L. F'. transhamer cout iling. in favour 
of R.C.C.  This. however. brought to mind 
a favourite type of quality circuit its used 
yeall4 ago for RBA'. reception. which, so 
far as the writer is aware. has received but 
little if any consideration from the short-
wave fraternity.  I refer to choke-capacity 
coupling. 
As suitable components were to hand it 

was decided to carry out a series of experi-
ments with a view to designing a head-
phones-type receiver of the 0-v-a type 
capable of providing good quality repro-
duction with a high ratio of signal to noise. 

Circuit Details 
l'Ite first essential was a suitable circuit 

whielt. it' necessary. could be modified or 
improved.  The original circuit, as slum!) 
in Fig. 1, was used as the basis of experi-
ment. and on test proved so satisfactory 
as to Motive neither modification nor 
alteration. 
It is a straightforward arrangement 

consisting or a regenerative deteetor fol-
lowed by two stages of LK <-link,  at 181ity 
coupling.  titandard fonr-pin e,,ile are 
used. and hi o aerial immt arrangements 
are specified. whieh will he dealt with 
later.  L.F. choke output is also specified. 
and the result is a good all round and 
st a ble receiver. 
Congested bands call for careful timing, 

and bandspread is nowadays a neeessity, 
rather than a refinement. 
Iklure giting further. a kw remarks with 

reference to the various ehokes used in tit(' 
receiver will latrhaps remove the possibilit y 
of snags being experienced by experi-
menters. 

H.F. and L.F. Chokes 
In the plate circuit of the detector valve 

we have all 11.1". choke.  As the eoverage 
of the receiver, i.e. the timing range, 
in:lades the I 0..metn. band, also the MI-
Dal re  band,  together  it j lit  t rawly!. 
'phone bands, the  choke should 
be of the type( which has to guaranteed 
range through whieh it will hinction of 
from 5 to 170 metres. 

(Continued on next tear) 
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2 -Layout of components for the three-valve S.W. receiver. 
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SHORT -WAVE SECTION 
(Continued from previous page) 

This advice should not be ignored, as it 
is most desirable, for obvious reasons, to 
avoid peaking due to choke resonance within 
the specified tuning range. 
In series with the H.F. choke is the first 

L.F. choke, which is, of course, an iron-
cored type of similar construction to the 
output choke, but with different character-
istics. The same type is used in the first 
L.F. plate circuit and is of 100 henries, 
whilst a 32 henries output choke is used in 
the final stage. 
It will be noted that in the theoretical 

circuit, Fig. 1, the cores are shown earthed 
to the chassis. As the original ones used 
by the writer were of the metal case type, 
earthing was carried out by means of a 
fixing bolt which made sound electrical and 
mechanical contact with clean metal and 
the chassis foil, respectively. 
Where bakelite case L.F. chokes are used, 

the core is earthed via a separate terminal 
provided for the purpose. In addition, 
the individual chokes are arranged so that 
the fields will not produce interaction, 
being mounted at ninety degrees to one 
another. 
The well-tried parallel method band. 

spreading is used, and has much to recom-
mend it, and whilst the band-spread 
condenser is of 15 m.mfd. capacity, this 
may be modified according to the amount 
of spread desired by the individual. A 
spread of  80 degrees  on  the  40. 
metre band is advised, and in any case 
should be less than the full dial scale in 
order to include the commercial marker 
stations at each end of the band. 

Layout of Components 
Passing to Fig. 2, we have the general 

layout of the component parts. If sufficient 
ceramic low-loss type valveholders are to 
hand, these should be used: If not, the 
detector valveholder and coil base should be 
of the low-loss type. 
The layout, as shown, is a very satis-

factory one, and the original receiver is built 
on a .foil-lined wooden chassis, and totally 
enclosed in a steel cabinet complete with 
steel panel. 
The bandspread, reaction control, and 

on-off switch are mounted on the front 
panel, whilst the band-setter is mounted 
on the left-hand side of the cabinet. 
In certain instances the writer has used 

this arrangement for a number of years, 
and provided that the band-setter is fitted 
with a slow-motion dial, as in the case of 
bandspread and reaction condensers, the 
receiver will prove very easy to operate. 
The Eddystone bandspread kit could 

be used to advantage in a receiver of this 
type, although not used by the writer. In 
any case, once the use of the controls have 
been mastered  and the various band. 

settings have been noted, operation will not 
raise any difficulty, and the general scheme 
will be found to reduce wiring to the 
minimum. 
It is general practice where a metal 

panel is used to omit the lead coupling the 
moving vanes of the band-setter and 
spreading condenser, and depend on the 
direct contact with the metal panel. 
As modern receivers are capable of work-

ing down to 10 metres without modification, 
as in this instance, the writer does not 
recommend this practice, and strongly 
advises that the two condensers be wired 
in parallel, as would be the case if a metal 
panel  were  not  used. Eddy  current 
effects which might be experienced will 
thus be avoided. 
There is another point which concerns 

the wiring of the filament circuit in that 

sometimes constructors take the earth. 
potential side of the filament circuit directly 
to earth from each valveholder, via the 
chassis. It is better to wire through and 
earth to the chassis from the final stage 
valveholder. 

Output-choke Arrangements 
Whilst it is possible to build a stable 

short-wave receiver and omit output-choke 
arrangements, much trouble would be 
avoided relative to instability and feed-
back if such arrangements were incor-
porated as standard. In this instance they 
should not be omitted, especially if it is 
desired to use the receiver in conjunction 
with an AC. H.T. eliminator. Apart from 
the factor of efficiency, the safety factor 
shouldn't be forgotten, as headphones are 
to be used. 
Whilst the physical dimensions of the 

L.F. chokes cause the layout to be less 
compact than would otherwise be the case, 
the constructor can, if care is exercised, 
obtain a balanced layout and reduce wiring 
to the minimum by using wire-end type 
.0005 mfd. condensers and Erie wire-end 
resistances, both of which can be supported 
by the wiring of the receiver. 
Fig. 3 shows the dimensions of a suitable 

wooden chassis complete with metal panel. 
The chassis should be of robust construc-
tion, with wooden brackets trenched into 
the chassis ends, thus avoiding panel whip, 
which eventually leads to loose connections, 

and cutting out crackling effects, etc. 
Copper or tin foil may be used to line the 
underside of the chassis, and direct earth 
returns made to it by means of small bolts 
with twin washers and lock nuts. 

Performance 
A few remarks concerning the perform, 

ance of the original receiver will give some 
idea as to the results to be expected, other 
things being equal. 
The fact that choke-capacity coupling 

went out of favour with the early con-
structors of broadcast receivers  was 
because the L.F. choke in itself does not 
provide any voltage amplification as in the 
case of the L.F. transformer. Consequently, 
we depend for amplification on the valves 
themselves. 
In the writer's opinion choke-capacity 

Fig. 3.—Details of 
panel and chassis. 

coupling thus offers the short-wave head-
phones-type receiver enthusiast an advan-
tage which is a useful aid to DX listening, 
in that whilst the stage gain is com-
paratively low, a useful measure of ampli-
fication is obtainable without undue increase 
in noise level or background. 
Thus we are enabled to make full use of 

the sensitivity available, and the result is 
a clear signal of good quality. 
One of the most noisy bands is the 

160-metre band, and it is on this and the 
trawler bands that many of the multi-
stage mains operated receivers fail, due to 
the fact that the sensitivity available is not 
fully usable, and, consequently, in con-
juncton with the H.F., I.F. and L.F. 
amplification, brings up the noise level 
beyond permissible level, and signals are 
lost or partially swamped by QRM. 
Tests with this receiver fully justified 

this point of view, as clear signals at 
reasonably good volume were receivable, 
using the A2 aerial-input coupling, whilst' 
the noise level was extremely low. 
The same remarks apply to the complete 

band coverage, and 'phone reception on the 
40-metre band was a revelation, taking 
into consideration the congestion experi-
enced on this band. 
In addition to 'phone reception, a re-

ceiver of this type is well worth the con-
sideration of the CM. enthusiast, due to its 
extremely low noise level. 

A Call from Formosa 

JF0, Taihoku, the  3-kilowatt station logged on 31.15  m. (9.63 mc,$) 
announces itself as the short-wave station 
on the beautiful island of Taiwan (For-
mosa).  The distance from London is 
roughly 6,000 miles. The studio possesses 
a woman announcer, opens and closes its 
transmissions with strokes on a gong, and 
may be heard on the air daily from B.S.T. 
14.00. 

Add to Your List 

THE Emissma Nacional dc Radiodifusao, the Portuguese State Broadcasting 
organisation, has  inaugurated  another 
short-wave  transmission on 41.32 m. 

 7  the Metropolis of Japan and capital of the 

ILeaves from al From the Land of Coffee Trees 
T 4NRH,  Heredia (Costa  Rica). on 

Short-wave Logi - broa dcasts  with a bug le ca ll, followe d by 
1 30.95 m. (9.69 me/a), usually opens its 

the announcement in Spanish and English 
to the effect that the transmission emanates 
from La Voz del Comercio (The Voice of 
Commerce), installed at Heredia, the city 
of flowers "in the Land of Coffee Trees" 
(Costa Rica). Its signals are well heard 
between B.S.T. 02.00-03.00, when, as a 

Japan Assumes a Title  rule, a special concert is given for North 
j'N the broadcasts destined to overseas American listeners. The programme closes 1 the the Tokio  (Japan)  trans- down with the playing of the "March of 
mitter gives out that "This is the Tokio, the Toy Soldiers." 

• NO W .  

(7.26 mos).  The call letters are CSW8. 
Broadcasts are only made on Saturdays, 
Tuesdays and Thursdays from B.S.T. 
22.00-23.00. 

Land of the Rising Sun." 



July 1st, 1939 PRACTICAL AND AMATEUR WIRELESS  371 

Variable-Pitch Audio Oscillator 
Constructional Details are Here Given of a Serviceable 

Instrument for the Experimenter 

IT is particularly desirable in an audio oscillator used for practising the morse 
code to provide means for pre-setting 

and adjusting the frequency pitch, so that 
the keying signal may be matched, when 
required, with a signal obtained, say, from 
a tape sender, gramophone record, or actual 
transmission. 
Various methods of frequency modula-

tion are possible, and depend on the type of 
circuit used for the permissible mime under 

PHONE s 
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that any disinterested party in the same 
room will not be distracted, or, again, it may 
be that there are insufficient pairs of head-
phones to go round when more than one 
person is using the apparatus, and in each 
case it is only necessary to adjust the H.T. 
In the former instance, the minimum H.T. 

supply on which the set will operate is only 
7.5 volts, with the pitch control set on the 
.5H tapping (the control to the extreme 
left), this providing a very pleasing signal 
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given values of H.T., and the character-
istics of the L.F. valve employed. 
Each circuit, however, is, of course, 

governed by the resonant characteristics 
of the tuned circuit provided by the usual 
parallel condenser (C2), and the ability of 
the valve to oscillate over the desired 
frequency range depends finally on the 
leaky-grid constants. 
After carrying out a number of experi-

ments to determine the most suitable 
circuit giving a wide variety of uses, the 
theoretical diagram in Fig. 1 shows the 
final choice, in which an L.F. pentode of 
average impedance is employed. 
As the anode current of the valve is 

derived through the medium of the tone-
control choke, it will be apparent that 
variations in H.T. will influence the induct-
ance of the choke, and whereas this con-
dition would normally be undesirable, 
advantage is taken of it in this instance in 
the form of a " vernier " pitch 'control, 
separate to that of the five-position pitch-
control switch. 
The volume control circuit constitutes a 

potentiometer across the 'phones, but 
whilst this is connected through the medium 
of the screen-grid, the potential difference 
and ultimate variation in the screen-grid 
current will not noticeably alter the fre-
quency pitch from minimum to maximum 
position of the volume control, as would be 
the case if this arrangement were included 
in some form in the anode circuit other than 
by filter feed. 
For morse practice it may be that the 

operator requires a signal which will only be 
audible to the user of the headphones, so 
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KEY 
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Fig. I (left).—Theoretical 
circuit of the oscillator. 

Fig. 2 (right).—Chassis 
drilling dimensions 

and strength, whilst in the latter instance 
the H.T. may be adjusted round about 
60 volts so that the headphones can be laid 
on the table, those sitting round obtaining 
a loud, clear signal with wide frequency 
control. 

14•••- iy* Constructional Details 

being of 16-gauge aluminium 
throughout.  • 
Figs. 2 and 3 show the chassis 

and front panel measurements,    
and all drillings not otherwise 
indicated should be made with 
an iin. drill. It will be noticed 
that the front chassis runner, 174 
to which is fitted the front 
panel, is. fin, deep, as against 
the in. depth of the rear chassis 
runner; this is simply to per-
mit the flush mounting of the  * 
completed set in a box cabinet, 
as adopted by the writer, and  
the front panel width, therefore, 
exceeds that of the chassis by 
lin, each side, the thickness of 9,/,' 
the wood box being lin. through-
out.  This method of housing  1.   5%i"   
can, of course, be varied to suit 
individual conditions.  Fig. 3.—Panel drilling details and control indicators. 
When mounting the components, 6BA  The choke condenser (C2) is secured to 

bolts should be used, underneath which the chassis by an aluminium strip, an 
should be included shakeproof washers for depicted in the wiring diagram Fig. 4, 
rigidity, and the front panel controls,  being bolted down by one of the screws 
particularly the five-point pitch-control  fixing the choke. 
switch, should be firmly fixed; in the case  (Continued on next pale) 

of the switch it is necessary to insulate the 
bush from the front panel by fibre-embossed 
washers (W1), these washers also serving 
to securely hold the switch which, having 
a strong rotary contact action, may tend 
to work loose after considerable use. 

vi 

/4 

The 'phone jack also will require in-
sulating from the front panel (W). and for 
both fitments fibre-embossed washers can 
be obtained from Bulgin and Co., with a 
component order. The key jack is common 
to the chassis. 
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The construction of the oscil-
lator is quite simple and along 
conventional lines, the chassis .1" 
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VARIABLE-PITCH AUDIO 
OSCILLATOR 

(Continued from previous pate) 

For preference, the majority of the wiring 
should be carried out with tinned-Copper 
wire, covered with sleeving as the soldering 
is carried out; this provides a clean and 
durable job.' 
As the above chassis view of the wiring 

gives a slightly complicated aspect, it will 
possibly help beginners here if this is 
detailed as follows. 
The choke wiring should bo attempted 

first of all, the position of this component 
will have been checked when mounting AO 
that the red' and black leads are to the 
right, as shown on this page. 
The 'coloured leads should be carefully 

chosen and • soldered to their respective 
points 'on 'the pitch-control switch, this 
giving an increase in inductance from left 
to right, looking at the front of the cad!- . . 
lator. 

'Phone. Jack and Volume Control 
With the potentiometer contacts at the 

top, as shown, the left-hand side contact 
and the Centre contact only are used, these 
being wired directly to the two jack con-
tacts immediately underneath the poten-
tiometer. A wire should then he taken from 
the centre contact of the potentiometer to 
the wiper-arm contact of the five-position 
switch. 
One side only of the key jack .12 is wired, 

and this is taken through hole No. 6, using 
flex, out through the grummet hole in the 
rear-chassis runner (Fig. 5), terminating in 
a wander plug for H.T. negative. The H.T. 
positive flex passes through hole No. 5 and 
is connected to the jack contact which is 
common to the potentiometer centre contact 
and switch wiper; the other wire from the 
jack (sleeve). passing through this hole 
goes to the screen-grid socket of the valve-
holder (B.G.). 
The on/off toggle switch is connected to 

one filament socket of the valve and passed 
through the other grummet hole to the L.T. 
positive wander plug, the leads from this 
switch passing through No. 4 hole in the 
chasiis. 
Also from this filament socket is taken 

a lead through hole No. 3 to one side of the 
2v. OffinA pilot bulbholder, the other side 
being commoned to chassis by soldering a 
bare copper wire to the panel-fixing bush 
nut.  The rest of the wiring is clearly 
illustrated, and if care is taken in the 
soldering, a lasting job will result. 
There is one other point concerning the 

wiring, and this is with regard to the Ted 
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r LIST  OF  COMPONENTS  FOR  A 
VARIABLE-PITCH  AUDIO  OSCILLATOR 
Condensers (fixed): Two type 4601 S .01 mid. 
(Polar N:S.F.). 

Resistors (fixed):  One  100,000 ohm  W. 
(Erie). 

Potentiometer:  One type Ex. Rabidus (V.4) 
(Polar N.S.F.). 

Tone-Control Choke: One type L.F. 43 (Bulgin). 
Jacks: Two type J.2 (Bulgin). 
Jack Plugs: Two type P.38 (Bulgin). 
Pilot Light: One miniature signal-fitting (red), 
type D.I9 (Bulgin). 

Pilot Light Bulb: One type B.206 (Bulgin). 
Rotary Stud Switch: One type S.119, with two 
fibre-embossed washers, type 1058 (Bulgin). 

On/off Switch: One type S.80T toggle (Bulgin). 
Wander Plugs and Spades: Two No. 14 spade 
terminals —red, black  (Clix ). Two  No. 5 
master plugs eng'd H.T.—,H.T. 

Instrument Knobs: Two No. K.92 (Bulgin). 
Dials: One type I.P.7 (Bulgin). 
Valveholder: One type V.117 (soldering) (Cilia). 
Valve: One type P.P.2 (L.F. pentode)(Tungsram). 
Chassis: Peto-Scott. 
Miscellaneous: 6BA.Rd.Hd. 1-in. bees' bolts and 
full  nuts  (Bulgin).  Shakeproof  washers 
(Bulgin).  18 S. W.G. T.C. wire (Bulgin). 
Sleeving.  Flex. 

and black leads from the choke, which pas. 
through holes land 2. To prevent these frail 
leads wearing against the edges of the holes, 
a short length of sleeving should be worked 
over these wires also. 
. A little experimenting will 'Soon accustomn 
the operator to the use of the instrument, 
and the many test purposes which can be 
fulfilled by this simple audio oscillator 
will make its construction well worth while. 
For example; it may be found particu-

larly useful as a capacity-fed oscillator 
adapter for measurement purposes in 
connection with the design or servicing of 
audio amplifiers, or again by the easy 
expedient of fitting a couple of test prods 
in place of the morse key, a useful con-
tinuity tester will be 
provided, due regard 
being, of course, given 
to the question of H.T. 
voltage used in this 
instance. 
With regard to the 

ultimate finish of the 
job so far as a suitable 
cabinet or box is con-
cerned, fixing holes are 
not included in the 
diagram, as this is an 
optional feature. but 
this should be deter-
mined beforehand so 
that  the  panel  or 
chassis can be drilled 
appropriately  before 
the  components are 
mounted. 
The  Bulgin  I.P.7 

dial plate is recom-
mende(l for the volume 
control, but as there 
is not available an 
undesignated  five. 
position  dial  plate 
suitable for the pitch-
control, it is suggested 
that (and as adopted 
by the writer) a white 
card disc be cut and 
marked off in incre-
ments of 300 for the 
switch location. 
Finally, there is one 

further consideration 
with regard  to the 
on/off toggle switch. 
If desired, the L.T. 
switching can be 
carried out. through 
a combined  poten-
tiometer and switch 
movement. but as it 
is often desirable to 
leave the volume 
control set for test 
purposes, this is only 
possible by  utilising 
a separate  on/off 
switch  as  adopted 
here. 

Mains or Battery 
Many readers w i I I. no 

doubt, feel Oats mains 
version of this partic-
ular unit would be of 
use, but we must point 
out that there are many 
difficulties in the way of 
designing such a unit. 
One of the most im-
portant of these is the 
question of hum. and 
although I  itself 
can be an annoyance, 
the  fact  that  the 
hum is caused  by 

a ripple in the H.T. supply- will give rise 
to several -diffieultiesftdue to the -ri)Iple 
setting up beats with the oscillator. Further-
more, the battery unit . will be found to 
offer certain advantages in the average 
"den." We' must also [idiot out that, with 
this as with all designs published in 'these 
pages; we are unable to enter into corre-
spondence regarding the use of existing 
or substitute parts in place of those which 
are specified.  It is quite possible that 
alternatives would work. but in many cases 
before a definite decision can be given tests 
have to be carried out, and, theretOre. to 
ensure that all results obtained are identical 
we must Insist upon the use of the parts 
which have been originally used by UP. 

WIRING DIAGRAM 

PITCH  VOLUME 
5.— - Above and telcw chassis wiring diagrams. 
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A Motor-driven Coil-winder 

BECOMING' . tired of the slow hand 
winding of solenoid coils. etc., I de-

vised an automatic winder, driven by a 
small electric motor, as shown in the. 
accompanying illustration.  Most of the 
parts were discovered in my "oddments '? 
box. The supports are of 7-gauge brass, 

General a rangement of a small motor-driven 
coil-winder: A, Armature—soft springy iron. 
B, Magne mounting bracket—stout brass.  C. 
Adjustable contacts—thin brass.  D, Collar— 
soldered to shaft'.  E and F, Open contacts— 
theoretical.  G, Wire guide—screwed" on shaft. 
H. Wire guide runner—slotted slackly in groove 
in guide.  1 and M. Collars soldered to shaft. 
J. Pliable disc—attached to collar—held on shaft 
by 0.  K. Contact slides—brass or copper— 
soldered to support. L. Keeper contact. N. Cone-
nuts. 0. Grub screw—in collar. P. Hardwood 

cones. Q, Laminated magnet core. 

bent " U " shaped.  The former-holder 
support is mounted on a plywood baseboard. 
together with the driving motor, the base 
being fixed to the baseboard proper by 
means of slotted holes, enabling the disc 
to be moved along W2 so altering the 
speed of guide 0 to suit various gauges of 
wire and diameters of formers.  It will be 
observed that in the former-holder the. 
metal above the shaft holes is cut away so 
that the shaft can be lifted direct from the 
support. The disc J is made to press 
firmly on to W2 and locked there by the 
geab screw. 0; to mount a former the disc, 
cone-nut and cone are removed, after, of 
course, lifting the shaft from its support. 
The former is then placed over the shaft 
anti the cone. eone-nut and disc replaced, 
tightening the former by means of the cone-
nut. The wire.:gnirle 0 consists of a piece 
of large gauge wire, twisted to form an eye, 

a 
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THAT DODGE OF YOURS! 
Every Reader of "PRACTICAL AND 

AMATEUR  WIRELESS"  must  have 
originated some little dodge which would 
in   other readers. Why not pass it on 
to us? We pay Al-10-0 for the best wrinkle 
submitted, and for every other item published 
on this page we will pay half-a-guinea. Turn 
that idea of yours to account by sending it 
in to us addressed to the Editor, "PRAC-
TICAL AND AMATEUR WIRELESS." 
George Newnes, Ltd., Tower House, South-
ampton S  ,Strand, W.C.2. Put your name 
and address on every item. Please note 
that every notion sent in must be original. 

I Mark envelopes "Radio Wrinkles." DO 
NOT enclose Queries with your wrinkles. 

SPECIAL NOTICE 
All wrinkles in future must be  I 

I accompanied by the coupon cut 
from page iii of cover. 

4 .41•EN 4. 00.• ••1411•1 1.• =1•11.1• WOINIEM NI .11.111.14 •1 .1104 

soldered to a taro? nut. To prevent 0 
turning with its shaft a groove is filed in 
the nut to take runner H (shown in dotted 
lines).  The guide shaft support extends 
above the shaft holes to allow the fixing of 
the contacts slide, which is made up of two 
copper chaanels soldered to the 
support.  Two pieces of ebonite 
arc  cut  to slide between the 
(hannels, at a tight fit. A piece 
of thin springy brass is mounted 
on each piece of ebonite, cut and 
bent so that the springy brass 
does not touch the channels except 
when the wire being wound is 
brought against it by the move-
ment of G. The movement of 0 
is controlled by the electro-mal,net 
engaging and disengaging WI and 
W2, the magnet is operated by 
the closing of E and F.—FRANCIS 
MURPHY (Darlington). 

Station-locating Movement 
rrir a long ebonite former, 
or rod, obtained from an obsolete 

wave-change switch, and some heavy gauge 
galvanised iron wire I have constructed a 
novel station-locating movement, as shown 
in the accompanying illustration.  The 
existing holes in the ends of the ebonite 
" cam " were first of all increased in 

CONDENSER 
COUPLING 

HEAVY 
GAUGE 
GAL: IRON 
WIRE 

ALUMINIUM 
BRACKETS 

BRASS 
CLAMPING 
STRIPS 

SLOTTED 
EBONITE 
CAM 

GRUB 
SCREWS 

A simple slation-loccding mor...ment. 

, COGS 
(FROkI GRAK.10 
MOTOR) 

GRUB 

P AGE 

diameter and depth, to take two short 
lengths of iin. shafting for the condenser 
and drive coupling, and end bearings. 
Three positions of the tuning condenser 

were required, so after bending and clamp-
ing down three wire spring assemblies, with 
a common strip of reasonably heavy gauge 
brass, as shown, the exact positions of the 
stations received were scribed on the 
ebonite, indicating the correct centres for 
the earn slotting. After making the slots 
and re-assembling, each slot was taken 
in turn, and with a pair of strong pliers, 
the locating wires, or springs, were " ten-
sioned" by adjusting near the clamping 
strip with the wire in each case testing 
fully in the slot. The rest of the assembly 

RASS 
LEEVE -

it  ft.  au 

,.,1111 511111 

SLEEV. 
ON AERIAL 
UPRIGHT 

TURNTABLE 
SPINDLE 

HEAVY 
BRASS' 
BRACKET 

CONTROL 
KNOB 

OIAL FROM 
SPEED 

REGULATOR  

A pictorial view (part broken away) of a nowt aerial 
direction indicator. 

details will be clearly seen in the illus. 
trot ion.—N. G. riount A I. (Ilkeston). 

An Aerial Direction Indicator THE calibrated direction indicator illus-
trated is constructed mainly from 

disused gramophone parts, a bracket ot 
stout brass being attached to the bottom 
of a box, its front surface flush with the side. 
The gramophone spindle with a cog is 

placed in position, and a tubular support 
over the screw fixing the right-angle bracket, 

holds the whole uptight sec-
tion firmly. Another cog and 
spindle is placed at right 
angles the two cogs being 
enmeshed. and the spindle 
passed through the side of the 
box with the speed regulator 
d ial attached. A control knob 
turns the whole, and by the 
addition of the points of the 
compass a record can be kept. 
The aerial is attached by 
slipping a brass sleeve fixed 
to the upright over • the 
turntable spindle and tighten-
ing a grub screw.—H. 
GRAHAM (Rugby). 
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CAW-RADIO EXPERIMENTS 
Some Hints on the Construction of an Experimental Car-
radio Receiver, as Well as Different Types of Car Aerial 

ALTHOUGH last week some of the 
difficulties of making a car-radio 
receiver at home were explained, 

the. article did not cause readers to lose 
interest, and hope.  In fact, it probably 
had the reverse effect—of "whetting the 
appetite" of many of those who are 
determined to give car-radio a trial. Con-
sequently, I propose this week to be rather 
more constructive and to show how you 
can at least approach the subject; at the 
same time the difficulties mentioned cannot 
easily be overcome. 
It is evident that many readers are 

not particularly anxious to have aì pukka" 
outfit, as long as they can take radio with 
them in the car. When that is the require-
ment, most of the difficulties are obviated. 
If you are prepared to build a small four. 
valve superhet with A.V.C. you can obtain 
satisfactory results while the car is stationary 
or when travelling along quiet, open roads. 
It is probably most satisfactory to employ 
four-volt A.C. valves—since the set will 
also be used in the home—and to use a 
battery for H.T. and G.B. supply. Low-
tension can be obtained from the car battery 
by taking a tapping, unless the battery is of 
the latest type in which the inter-cell bus. 
bars are covered with pitch. When the set 
is used in the home, H.T. and L.T. can be ob-

EBONITE ROD 

METAL ROD 

.0"  

SUCTION CL,? 

LEA: IN 

METAL ROD 
BONITE ROD 

LEAD IN 

Two types of roof aerial which can be bought ready-made or 
can be built by the practical man. 

tamed in the usual manner from a mains unit. 
Two-volt battery valves can be used, 

but they are rather less robust mechanically, 
and do not give as high a degree of magni-
fication. Nevertheless, if the house is not 
wired with A.C. the large amount of current 
required from an L.T. accumulator is 
prohibitive. 

Receiver Details 
It would not be possible to give full 

constructional details of the receiver itself 
in the space of this article, but the more 
advanced constructor will not find great 
difficulty in adapting one of the many 
circuits which have previously been given 
in these pages.  For the benefit of those 
few who still fight shy of the superhet it can 
be mentioned that a good four-valve 
" straight " circuit with two H.F. stages, 
A.V.C. and pentode output will behave 
fairly well in good conditions. 

By Frank Preston 
When workshop facilities are available, 

it is best to build the receiver on a metal 
chassis and to house it in an aluminium 
case which will act as a complete screen. 
Care should be taken that the joints are 

TAPPING SIZE 
( HOLE 

CLEARANCE 
HOLE 

SELF TAPPING 
SCREW 

A form of self-tapping screw which 
is convenient when making a meal 

coreaining case. 

a close fit and that they are bolted together 
at a number of points. For this purpose 
manufacturers frequently make use of self. 
tapping screws ; to fit these it is necessary 
only to drill a clearance hole in one member 

and a tapping-size hole 
in the other and then to 
force in the screws with a 
big  screw-driver.  The 
screws then cut  their 
own thread and make a 
sound job. Sheet alumi-
nium of about 20-gauge 
is probably the most con-
venient, and is not very 
expensive when a polished 
surface is not required. 
Remember to provide 

holes or louvres in the 
containing case to permit 
of ample air circulation 
round the valves.  If 
holes are made, screening 
will be more complete if 
they are covered with 
copper gauze.  • 
In mounting the re-

ceiver chassis it is best 
to use rubber bushes, to 
allow the chassis to 

"float," whilst the interior of ;the con-
tainer should be lined with rough felt. 
This can be .fixed with ordinary glue. It 
is also desirable to fit rubber washers 
between the speaker and the case to reduce 
resonance effects. The outside of the box 
can be finished with cellulose to look fairly 
respectable when used in the home, but the 
more expert worker might prefer to give a 
crackle finish, or to have the box finished in 
this style after finding that the receiver 
operates satisfactorily. 

Position of the Set 
It is generally desirable to have the 

receiver near to the bulkhead of the car. 
since that is most convenient for the aerial 
lead-in and battery connections, but if it is 
found that it restricts foot-room to too 
great an extent the set can be mounted 
in the rear compartment. It is very impor-
tant that the metal container should be 

well earthed by means of heavy cable or 
copper braid. The earth lead should be as 
short as possible—seldom need it be more 
than a few inches—and it should make 
perfect contact with the' container and with 
the earth line of the receiver. When the 
receiver is in front, earthing can be to 
the steering column or to a bolt through the 
bulkhead. Alternatively, it might be pos-
sible to make a good connection to a chassis 
bolt if the cable is passed through the floor-
boards; this also applies when the receiver 
is in the back of the car. In this case, it 
will often be found that there is a convenient 
bolt underneath the rear seat cushion. 

Earthing 
The earth-return will, of course, also 

act as one side of the L.T. supply. Take 
great care, therefore, to find whether the 
positive or negative side of the battery is 
earthed.  The second L.T. lead may con-
sist of the "black glossy " cable used 
for the car-wiring circuits, but it is often 
better to use screened wire, earthing the 
screening braid every foot or so of the run. 
This connecting wire should have a low 
resistance, so if its length exceeds about 
four feet it will be better to use two twin 
wires in parallel. Do not omit to include a 
fuse in this lead, mounting it accessibly— 
a value of about 10 amp. will generally be 
as convenient as any . Most manufacturers 
use a fused connector for this lead, and 
that is the best arrangement. 

Type of Aerial 
Consideration must next be given to the 

aerial, bearing in mind that, at best, it can 
be only of comparative low efficiency. 
Consequently, a make-shift arrangement 
is not likely to prove very satisfactory. 
As a general rule, a roof or fishing-rod type 
is most satisfactory, although under-ear 
and running-board aerials are often surpris-
ingly effective if accurately proportioned. 

STAND 
OFF 

INSULATORS 

LEAD IN TUBE 

The fishing-rod lype of aerial shown 
here is becoming increasingly popular. 
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CAR-RADIO EXPERIMENTS 
(Continued from previous page) 

The aerial can be bought ready-made, and 
many of the roof-type now available are 
provided with rubber suction cups which 
can be securely attached to the roof by 
using liquid glue and pressing the cups 
tightly against the metal roof.  Details 
of two common patterns are given in an 
accompanying illustration, and from this 
readers can probably devise a furm of con-
struction which is within their capabilities. 
Bear in mind that some 
of these aerials are covered 
by various patents, and 
that anyone making simi-
lar ones for sale would 
be liable to prosecution  1111 ilili11111111111111 01111 
for infringement!  It is 
not likely  that  any 
trouble of this Band will 
be experienced if you 
make an aerial for your 
private experimental 
use. 
Plated copper rod or a 

white-metal alloy is most 
suitable since it will not 
discolour, but bare cop-
per  wire  or  small-
diameter tube can be 
used experimentally. It 
will be seen that both 
types of aerial shown are virtually of 
doublet type, although in one case the 
two arms are so close together that they 
probably act as a single lead of large area. 
Large suction cups are required, and the 
rods or tubes are carried in insulators 
except at the front, where they are both 
connected together. 

GEARBOX 

I Ill 

The Lead-in 
The lead-in can be passed through a 

small hole bored through the front edge 
of the roof above the screen or, when there 
is a sliding roof, it can be wedged between 
the forward edge of the sliding portion and 
the fixed part. In many cases it is found 
that ordinary flex can be used for the 
down lead—although this is likely to pick 
up interference from the ignition system— 
but screened material is better.  The 
capacity of ordinary screened wire, how-
ever, is too great.  A length of special 
screened down lead as used for elevated 
aerials is fairly good, but is bulky. The 
best material of all is co-axial cable, which 
is expensive and not readily obtainable in 
small quantities. In any event, the screen-
ing must be earth-bonded to be effective. 

INSULATOR 
INSULATOR 

5. 

LEAD 
TO 
5E7 

This diagram shows how an under-
car aerial can often be arranged. 

TO REAR 
AXLE 

10 4 
REAR 
AXLE 

Rod Aerials 
The fishing-rod type of aerial is becoming 

increasingly popular and proves very 
effective.  Essentially, it consists of a 
small-diameter tube in which a length of 
thin rod fits fairly tightly.  The rod can 
be extended or closed according to the 
required sensitiveness of the aerial.  In 

some instances there are two concentric 
tubes in addition to the extensible rod, 
and metal workers will not find very much 
difficulty in devising a suitable device. The 
rod is carried in a couple of insulators 
with suction cups or bolts and attached to 
the near side of the scuttle, between the 
rear edge of the bonnet and the front of 
the door. A 'small hole must be bored to 
take the lead-in. There is on the market 
at least one fishing-rod type aerial which 
can be fitted to the door hinge, where this 
is at the forward edge of the door, and it 
is not difficult to devise simple brackets to 
fit the hinge pins (or new, longer pins) and 
to support the insulators which carry the 
aerial rod. When the car is not new there 
might not be any objection to drilling the 
bodywork to take a couple of ordinary 
stand-off insulators, which will give excel-
lent support to the aerial. 
Whether using a roof or rod aerial it 

will probably be necessary to remove the 
interior trimming to thread the lead-in 
through the body panel. In the case of a 
roof aerial it will generally be found that 
the roof cloth can be loosened by prising 
off the cloth beading which runs round the 
edge; the lead can then be taken from the 
centre to the side of the Poof underneath 
the cloth.  When using a rod aerial the 
fibre board on the inside of the scuttle can 
be moved sufficiently by prising under one 
edge, where it is fixed with small tacks. 

PRACTICAL WIRELESS 
SERVICE MANUAL 

By F. J. CAM M. 
From all Booksellers 5/- mt, or by post 5/6 (Inert 
from the Publishers. George Newnes. Ltd. (Book Dept.), 
Tower home, Southampton St.. Strand, London. W.C.2. 

IMPROVED PERFORMANCE 
ON SHORT WAVES! 
Whatever make, however 
r r HE new Sky-Pilot Vertical Aerial will put new 

life into your set. You will notice increased 
sensitivity on all wave-bands, better reception of 
short-wave transmissions and an almost complete 
elimination of interference and "crackling." 
It can be fitted in a few moments in any position 
from the roof, chimney-stack, window ledge or 
window frame, and is specially recommended for use 
in Flats. Send coupon at once for full details and 
the address of your nearest dealer. 

7 S H Y"  

old your set. 

1 EASILY and 
QUICKLY 
INSTALLED 

2 
3 

NON-
DIRECTIONAL 

UNIVERSAL 
BRACKET FITS 
ANYWHERE 

no 
VERTICAL AERIA 
21 'EN 

Complete with adjustable 
bracket, 40 feet of insulated 
lead-in wire, fixing screws, 
rawlplugs and instructions, 

The aerial consists of a tapering 
steel tube in four sections. It is 
as strong and flexible as a fishing 
rod—yet its total weight, including 
the Universal bracket, is only i lbs. 

• • • • 0 0 • • • • • • • • • 
• FREE! _TRANSATLANTIC WAVELENGTH CHART  • 

Please send one :— 
•  • (1) Full details of the new Sky-Pilot Vertical Aerial. 
•  (2) Free Transatlantic Wave-Length Chart for 

all S/ W receivers,  • 
(3) Particulars of the Complete Range of Pilot 

•  Radio Receivers.  • 

•  Name   

•  Address   • 

P  111:1 •  • PILOT RADIO LTD., 31-33,  Park  Royal 
•  Road, North Acton, N.W.10.  • 

'Phone :  I Llesden 7353/4/5. 

•  •  •  •  •  •  •  •  •  •  •  •  •  •  • 
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July 1st, 

Who Has the Lead? THERE has been a certain amount of 
newspaper comment lately on the 

question of who is entitled to claim the 
lead in television. One reason for reopening 
the discussion was the fact that the French 
Minister of Posts and Telegraphs stated 
that the new television transmitter operat-
ing in conjunction with the ultra-short-wave 
aerials of the Eiffel Tower WEIS the most 
powerful in the world. This was included 
in his reply to criticisms in the French 
Senate when he was pressed to make 
improvements in both the number and 
power of French radio stations, and also 
in the quality of their programmes. Admit-
ting that the British radio budget was 
higher than the French, M. J. Julien 
insisted that France was not behind Britain 
in television. With America now definitely 
'on the air " ; Germany anticipating a 
real start to 83-nchrostise with its radio 
exhibition which opens in a few weeks' 
time ; Japan conducting transmissions in 
Spite of war activities ; Russia radiating 
signals and so on, it is as well to review 
what constitutes a lead in television. 
Surely this is dependent on two important 
factors, namely, the quality of the pro-
grammes, coupled with the duration of the 
public service. In these two important 
categories no one can take from this 
country  a two-and-a-half-years'  lead. 
When consideration is given to the standard 
of picture definition, the rated power of the 
'ultra -short-wave  transmitters,  and  the 
number of stations radiating programmes, 
then Britain is behind.  While the slight 
differences in the line standards do not affect 
the issue to any great extent, there is no 
doubt that the B.B.C. must be given 
powers to erect provineial stations, and also 
add to the power of the transmitter.  This 
is the only way in which this country can 
maintain her television pre-eminence and 
build for herself an export market for 
receiving sets and so avoid repeating What 
happened in the early days of aural radio's 
development. In every important pro-
vineial centre the campaigns for urging 
on the P.M.G. the necessity for extending 
the television service are being pursued 
with undiminished vigour, and the only 
way to remove the embarrassing position 
in which he has placed himself is for Major 
Tryon to adopt a bold policy, and start 
building not one provincial station, but two 
or three. 

• • 
Good Big Screen Results THE recent televising of the Trooping 

of the Colour, with its rediffusion to 
cinemas, proved to be a very high quality 
transmission. From the programme angle 
it lacked the excitement of an event where 
an unknown result was to be portrayed to 
Viewers, but none of the glorious pageantry 
of the occasion was lost on those privileged 
to see the pictures. The technical quality 
of the images was very high, far in advance 
of the Derby, for example, but this may 
have been due to better. camera positioning 

1939. al. NO, 158. 

and the use of a line feed instead of a radio 
link to transmit the signals from their 
point of origin to Alexandra Palace. There 
was an unexpected visitor at the New 
Victoria Cinema in the person of Gerald 
Cock, the Director of Television. He was 
there, no doubt, to secure first hand know-
ledge of the quality of big screen rediffusion, 

had installed their apparatus for actual 
public demonstrations.  On the occasion 
of the Derby the E.M.I. Company showed 
their equipment at Hayes.  According to 
those who witnessed the results the picture 
gave about 3-foot candles in the high 
lights, and used front projection cathode-ray 
tithes in which the picture passed right 
through the fluorescent screen to be pro-
jected on to the silver screen by means of 
a Taylor Hobson 14in. 1-1.8 leis. The 
tube and kits are fixed to a pivoted housing 
so that they can be tilted to suit the rake 
of' the screen. Three racks (in duplicate) 
are associated with the apparatus; the 
first containing the radio receiver, the 
second the picture and sound amplifiers, 
and the third a monitor tube and amplifiers 
with, of course, a remote E.H.T. unit 
providing the 50,000 volts necessary to 
tied the C.R. tube's high potential ,anode. 
It has now been established that there are 
at least three other radio companies who 

are experimenting 
with big screen tele-
vision systems, all 
of which employ 
the projection C.R. 
tube principle. 
Cossors are working 
on equipment 
Which they state, 
however, will not 
reach a commercial 
stage  for some 
months.  B. T H 
are carrying out 
experiments  a t 
their  research 
laboratories in 
Rugby, while 
Philips are also 
making progress on 
similar lines. How 
soon results will be 
demonstrated is a 
moot point, bu t 
what is established 
is the fact that the 
film industry must 
face up to the 
knowledge  that 
they would be 
adopting a wrong 
policy to oppose 
big screen develop-
ment, now that so 
many other in-
terests ar'e in-
volved. 

Village children from 5 to 14 in one of the quietest parts of the Weald 
of Kent are given lessons by television.  This is the Hurst House School, 
Staplehurst, and the pupils are almost all farmers' children.  Citizenship 
and general knowledge are taught them through the study of news reels 
and the presentation of historic events, such as the departure of the King 
and Queen for Canada.  Our illustration shows a lesson by television in 

progress at the school. 

and lie could not have chosen a better 
event for picture quality. Each item was 
Portrayed with clarity, even to the un-
rehearsed fainting of the unfortunate 
drummer boy overcome by the heat, and 
his subsequent removal from the parade 
ground on a stretcher by first-aid men. 
There was a welcome absence of tilt and 
bend, a feature which can so easily ruin a 
transmission if not watched carefully and 
suitable steps taken to correct it. 

More Big Screen Systems FOR a very long time the Baird and 
Seophony companies, were the only 

ones who had developed big screen equip-
ment for use in cinemas and theatres and 

A Projectionist's 
Course 
As snore  and 

more .'of Lon-
don's :cinemas have 
big screen receivers 
installed it is obvi-
ous that the men 

.  who will be called 
upon to operate the equipment for each re' 
diffused programme will be the cinema 
projectionists themselves.  It is for this 
reason that the Baird Company have started 
a school for projectionists at their factory 
at Lower Sydenham. Each " student " will 
be given a two-weeks' intensive training, as 
mentioned on page 361. 

PATENTS AND TRADE MARKS 
Any of our readers requiring information and 
advice respecting Patents. Trade Marks or 
Designs, should apply to M  . Rayner and 
Co., Patent Agents, of Bank Chambers, 2.8. 
Southampto'n Buildings, London, W.C2, who 
will give free advice to readers mentioning 
this paper. 
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Clubs 
'zocietie 

Club Reports should not exceed 200 words in length and should be received 
First Post each M onday morning for publication in the following week's issue. 

EDGWARE SHORT-WAVE SOCIETY 
Headquart m : Onistitutional Club, Edgware. 
Secretary :  Bell, 118, Colin Crescent, Hendon, 
N AV 

Alt RA * MMENTS are now well in hand for the 
society's first 5-metre field day, to be held tin .litiv 

21.1.  Ten entries are now eompeting, and lisrtSVP 
still he in charge of the transmitter, which will radiate 
emit hour for five minutes.  This station is also 
working on July 9th lii the R.S.G.B. 5-inetre field day. 
The ILS.14.11. field day was a great hIlreeSS, and nearly 
GO people visited the tamp, including a reigirter from 
the Haile Mad anti all continents excepting V E were 
euntarted. 
Future meetings Include a lecture by Voig( Speakers, 

Ltd., with diseussion on Practiee and Theory, mei 
5-metre field this apparatus.  'Three new members 
joined diming June. 

INTERNATIONAL SHORT- WAVE n un (LONDON) 
Headquarters : 11.A ASS.  11 all,  I'aven. 1 kit  I ii 
Wandsworth lb set, SW .5. 

European and Colonial Representative : Arthur E. 
Bear, lots Adams Gardens 
Estate, London, S.E.16. 

AT the  meeting of the 
London Chapter of this 

organisation held on Friday 
evening. June Ititii, a lecture 
till Ilnulli, 1 'outtlutilieiits uvula 
given  by Mr. H. T. Stott. 
A.S1 .1.11.E. (2C(Tf). 211 r. Slot t 
dealt with the type of cons-
potientis generally  11,4N1  by 
radio aniateure and il*Plt, at 
length with the stildeet 
littler-, 31 e I I s•rs fi Moe is! he 
illoistraibies oil the 
wii ii intuit iiit enst . 11 r. Stitt t 
also  guise StIllle  littered Mg 
information tin vibrators, and 
deiwrilasi I lie construct ion of 
'sneer  'melts  for use  with 
immiable equipment on field 
days, etc. 
The  I Menial it mai  Short - 

waive Chili extends a siesial 
invitation to all readers of 
Pitseliest  !Axle  Amsrere 
WiREJ ESS to attend a special 
demonstration and lecture 011 
" Hi-Frequencles" to be given 
on Friday evening., June 3011t, at 8.30 in the 
Hall, Cavendish Grove, Wandsworth Road, S.W.S 
(or. Vauxhall Station). 

ROMFORD  AND  DISTRICT  AMATEUR  RADIO 
SOCIETY 

Headquarters : Red Triangle Club, North Street, 
It melon', Essex. 

Hen. See. : Rowland C. E. Beardow (GIFT), 3, Geneva 
Gardens. Cluidwell Heath. 

Meetings : Every Tuesday evening at 8.30. 

THE last. month has seen great activity at Romferd 
in direction-finding.  The first joint field day 

W114 organised by the Southend Society, the results 
being Southend 1st, Ilford 2nd, anti Brentwood :Ini. 
The second, organised by Romford, was attended by 
members in 12 cars. The start was from Shenfield, 

and the transmitter was located near Aveley; only 
one tar found the TX, namely, :I MF, of Romfonl : 
he reeeived a prize, as also did the driver.  The Hub 
has been issued a licence for a Society's transmitter, 
the call being (14KF, for portable operation.  Pettis 
Seott's representative (G2HIS)  kindly  brought a 
Trophy receiver along for demonstration at a reeent 
meeting.  The accompanying illustration stems rthe 
Itomford team who entered for the May 14th event. 

EASTBOURNE. AND  DISTRICT RADIO SOCIETY 
Hen. See. : '1'. G. It. Dowsett, 48, Grove Road, 
Eastbourne, Sussex. 

MIL A. ACHERCH (G2PA) gave a lecture entitled  
"Television Transmission stud Reception " at 

the last meeting. 
He started by Raying that when selenitnn was 

discovered to give out a current when affeeted by 
light many people thought of ideas to transmit a 
picture by wires front one site to another.  He then 
told of different stunning systems which were used : 
Nipkow'e scanning dise, which was used in Baird's 
early  experlinents,  oscillating  mirrors,  Jeuldies 
specially ground mirror plates, the mirror drum, and 
finally the cathode-ray tube which is 1114441 to-day. 
Campbell Swindon thought of the idea of using a 
eatlitele-ray tube as a scanning device as far back 
ia 1903. 

lie bristly spoke on Mtn trall.iiik.,11,11. the band 
N%i41111  nevessary  fur television t 
aerial systems.  Lastly lie dealt with litteriaeed 
scanning, DA'. tarmitilaitlini, and time base circuits. 

CLAYESMORE RADIO CLUB 
Non. Sec. : I. If. Gordon, Clayesmore School, Iwertie 
Minster, Dorset. 

the beginning of this term the club-rooms were 
eompletely redecorates, inside and out.  The 

listening-room was refurnished with a carpet fuel 
attractive wall lights.  Decorating having finished, 
preparation then went. ahead for the sellout Speech 
Day on June loth.  First a mobile truck was built 
for the carriage of the equipment. The main amplifiers 
for the P. A. work consisted of two 11I.6's iii I/11,11111111 
fed lie a 6( .5. the output being fed into a Stentorian 
speaker with a plywood flare.  Also on the treek 
was an electrical retooling unit consisting of a powerful 
battery amplifier, to avoid mains hunt ; 811 electric 
synchronous recording motor, tracking and rotting 
gear. The blanks were " Simplat " glass base 10 toil 

A group of members of the Romford and District 
Society who entered for the direction-finding contest 

Amateur Radio 
on May 14th. 

121is, cut, by a sapphire stylus.  The mikes were 
Siemens ex It.P.O. 
Here is a report of the proenslings of June 10Ih. 

11 o'clock to 1 : sports atimouneements.  Ditrisig 
the guests' lunch, at 1.15 to 2.30. the truck was moved 
1 mile to the main school building anti splaeed its 
position overlooking the lawn e here the speeches 
were to take place. The speeches were heard through 
the large speakers and they were recorded.  At about 
o'clock Earl de Is Warr, President of the Beard 

of Education. arrived.  The reconliegs were very 
siweessful.  We should like to thank Mr. swain. of 
Westeni Union Telegraphs. who Is present Ing the eta!, 
with a microphone for its nieces.; with I he reetirdieg: 
and also we thank the school for the equipment 
which made it imetsible. 
Shotiki other elide, be trying reeordine. we should 

like to eet in emoted still; them. 

BIRSTALL SHORT-WAVE  RADIO CLUB 
Secretary: MIAs B. JCNOII, 29, Went Road, Birslail, 
nr. I.eicester. 

THE above 'Sub has just been formed for t ransinit t in2 
and reeeiving in Ilirstall Metes) anti district. 

No special knowledge of radio is requinid, aud time 
members will be very weleome.  Will Guam interest:. I 
please nnummileate with the seeretary, who ell! be 
very glad to impart further information. 

SALE AND DISTRICT RADIO SOCIETY 
Secretary : lit'. 0. Alien (IRIS), 31, Enneniale Drive, 
Sale. ins Manchester. 

Meetings : Weekly, on Thursday evenings, at St. 
Slary's Schools, Barkers Lane, Sale. 

MR. ROBINSON (G51; P) tact tired at. the last meet in g 
and dealt with various types of aerial system./ 

snit able for amateur t ranouniasion on 1.7 me a, 7 nn. s a :al 
14 meet, including a special indoor transmitting :wrist 
on which he hail carried out a timelier  experiments. 
At the close of his lecture Mr. Robinson answered a 
 her of questions. 
New members will be weleet ad at any 01 the 

society meetings.  Subscriptions, sixpeece per week, 
with an entrance fee of Is. 

(BARGAINS 
N.T.S. Amazing Offers 
Send for co mplete lists 

A LL   WAVE KITS—VALVES FREE-- 
"  °OLD " Kite are suituilled less cells In 
It(.1.  late those us ho already possess  fel llllll s 
B.T.S. self-locating inductors.  Matched and 
tested salves given FREE. 
ALL-WAWE WORLD S.6.3. Wave-range 9-2.000 
metres. slow-motion tuning. Station-name scale. 
Kit includes all parts with drilled metal chassis, 
transformer. etc.. and FREE S.G. Det. and Pentode 
valves.  List value £4:1540.  BARGAIN 29'6 or 
2'6 down and 12 monthly payments of 2(10. 
ALLAYAW1S. WORE!) S.G.4. Employs one more 
S.C. audio stage than the 3-valve model and all 
extra components. Station-name scale. 4 valves 
given FREE. Astounding BARGAIN at 42,- cash 
or C.O.D., or  down and 12 monthly payments 
of 39. 
C011.5. Complete set of 10 coils, 9-2,000 metres. 
List 276. N.T.S. BARGAIN. 176. or add 1/8 to World 
Kit deposit and to each monthly payment. 

W AVE CHASSIS—Speaker FREE! 
RATTERN MOREL. 14-2,000 metres. Amazingly 
sensitive SG3 Pentode output circuit.  Station 
names. Screened coils. Steel chassis. Low WT. 
consumption. . A really modern replacement chassis. 
Complete with all valves. Matched speaker FREE ! 
List value £5/19/6. BARGAIN 77:- or 5/- down and 
16 monthly payments of &S. 
AA'.  II- Unbeatable N.T.S. offer. All-world 
reception on 18-2,000 metres. 4 valve SG.. bandrass 
circuit, providing 3 watts output. Station-name 
scale. Pick-up sockets. Fully tested. Complete 
with 4 valves and FREE matched energised-type 
speaker. List value 16366. BARGAIN 89/8 or 5 - 
down and lb monthly payments of WO. 
AA'. sISPFIRRET OFFER.  Brand new chast.le. 
18-2,000 metres. Powerful 4-valve model. giving 3 
watts output. Modern station scale. Fully tested. 
complete with all valves and FREE matched sneaker. 
List value 7 gns. BARGAIN £118/11or IV. down and 
16 monthly payments of 7,'-. 

BARGAIN PARCEL 
Don. t miss ihiis 0 llllll [lenity. 1 each land 3 gting 
variable condensers. 1 screened coil, I audio trans-
former, 3 valve holders, 6 fixed resistances, 6 fixed 
condensers. 1 doz. control knobs and 1 brand-new 
ready-drilled Meet chassis. Lim value, 46,-. Bar-
gain. 59. plus 9d. for special packing and postage. 
oRDER EARLY. 

NE W TIMES SALES CO., 
Ledente mu. London, I A 
'F. I. City 5516. 

1 
Ms. ./ 

When a neighbour be. 
'17- .1  moaned t o old White. 

11-  " My set crackles all 
,j-q1  day and all night." 
- 71,1  Whitey  murmured, 
1   yes, 

let's 
SOS. 
Just to tell you it's 
needing 

FLUXITE I" 

See that FLUXITE is always by yon—in the 
house—garage—workshop  wh   speedy 
soldering is needed.  Used for 38 Years in 
government works and by leading enfineers 
and manufacturers.  Of Ironmongers—us tins, 
4d., Sd., 1/4 and 2/8. 
Ask to see the FLUXITE  SMALL-SPACE 
SOLDERING SET—compact but substantial 
—complete with full instructions, 7/6. 
Write for Free Book on the art of " soft " 
soldering and ask for  Leaflet  oa  CASE-
HARDENING  STEEL  and  TEMPERING 
TOOLS with FLUXITE. 

TO CYCLISTS I  Your wheels will NOT 
keel. round and true, unless the smoke, are tied 
with fine wire at the crossings AND SOL-
DFRED.  71,1s  meshes  a much  stronger 
wheel.  FLUXITE—bet 
IMPORTANT. 

THE FLUXITE GUN 
is always ready to put 
Fluzite on the solder. 
ing job instantly.  A 
little pressure places 
the right quantsty on 
the right spot and one 
charging lasts for ages. 
Price 1/6, or filled 2/6 

ALL MECHANICS 

FL XITE  
IT SIMPLIFIES ALL SOLDERING 
FLUXITE LTD. (Dept. W.P.) DRAGON WORKS, 

BERMONDSEY STREET. RE I. 
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EL,ECTRADIX RADIOS 
Special Su m mer Sale I I 
TO CLEAR GOODS FOR SPACE. 

Repainting our stores throughout. 

SECOND LIST OF BARGAIN PRICES. 
For first list, see last week's issue. 

Switches for Switching Anything. Snap 250 v. 5 am P.. 
indicating. 1 2 : 10 amps- 116 : 20 amps.. 1i10. 
Light duty switches for wave change. Semi-rotary. 64. 
Ytucley and Rex Wavechange D.P. 3-way roll contact, 

Bulgin 3-point wave change, 94. Tune well S.P. 
on-off. ftd. 
Stud Switches 7-way. Box panel 
by R.I. for meter ranges, etc.. 31. 
Larger type G.P.O.. 4 sets of 10-
way studs. 2 arms and rings on 
panel. 5:6. 
R.A.F. Switchboxes. 3-way rocker 
type. 1:-. 6-way rocker toggle. 2:-. 
8-way ditto. 3:6. 
7-Stud Panel Switch. Pins. 
3/8, 4-plug sockets. 19.  10-way 
D.P. ebonite mount, 8 amps.. 5/6. 
12-way D.P. 5 amps.. 4:-. 
20-Stud Panel /Switches, contact 
arm and rings for 10 amps.. 6/6. Ditto. on iron box' 
fitted 300 ohm. I amp., 20 tap Tests., 106. 5-Stud 50 
amp, slate panels. new. 25!-. 
Remote Switches.  Delay Switches. 250 v.. 15 amps. 
mercury tube operated 12-volt coil. 3o secs. delay. 35;-. 
Mercury Switches for remote control, 6 or 12 volts coil 
for 5 amps., 230 volts. 16/-. Double-pole, 22/-. S.P.. 15 
amps.. 20-. D.P., 15 amps.. 25, Mercury Tubes, S.P.. 
5 amps.. 4'- ; 10 amps.. 5", 
TransmittingKey Relays. Creed polarised, platinum 
2-way contacts. Cost gr. Few only at 30/- each. , Ship 
magnetic key relay for 10 amps.. 15/, 
Trans. Valves. 30 watt triodes AT40, 41. T250 £2100. 
AT40 10 watts, 4/6. 
100 A.R.P. Crystal Sets with plug-in coils, 2 tuning 
condensers. semi-perm. detector. 7/6. 
Headphones.  Sullivan 120  ohms. 2/9.  Ericcson. 
Lissen and others. 2,000 and 4.000 ohms. 416. Single high 
res. ear-pieces. 2/6. Portable phones in box with bell 
and handco rn. 27/6. 
50  X-Ray  Vacuum  Discharge  Tubes,  1 
10'- New Government Hospital Surplus, 7in. 
dia. bulb.  Big solid Tungsten electrodes. 
Emission guaranteed.  COST £5. SALE 101-, 
Packing, 2/6 extra. With 12-volt spark 
coil. 83. 
200 Spark Coils. Fine adj. Trembler. 
101. Medical Shock Coils. 2', Shore-
wave Spark Transmitters with tuner " 
for distant control of robots or models 
by radio. 18/6. 
300  Spark  Ignition  Coils 6 or 12 
volts. 3 6. With vibrator. 41. 
250 Neon Lamps.  Miniature, 2,1.  Special 
Bargain. Standard size better Neon .bulbs 
with holder. 200/240 v.. 1/6. 
2.000 Fixed Condenser Bargains, 1 mfd. condensers 
250 volts. 3 for 1/- ; 2 mfd. 2 for 1/-. 4,000 volts 1 mfd. 
10'-. All tested O.K. 
Coils.  S.W. coils plug-in, 11.  Ribbed formers, 94. 
Long-wave and B.C. 2-pin, 1,'-. 3- and 4-pin coils, 1-. 
Reaction tuners, 94.  ILF. twin chokes, mains. 94. 
Rugby coils 4.000 turns Long-Wave, 3/6.  All wave-
lengths in 2-pin. 1/3. M.I.C. 2-pin coils, set of 4. 2,8 : 
aerial, react., long, short and multiple, 11. S W Formers 
ribbed and slotted. 44. 
Panels.  Polished aluminium, 18 and 16 gauge bright 
or enamelled, 121n. x 121n.. 31-.  181n. x lain.. 5,6. 
Ebonite lin. panels 24in. x 241n., for 3/6. Carr. paid. 
Oak Cabinets for A.R.P. Battery Receivers, 2 or 3 
valve, polished Jacobean. 1311n. x 7in. x glin. deep, oval, 
black aluminium panel fitted geared .0005 mfd. condenser. 
with sunk dial. 3-way range switch and a single plate 
condenser. Sliding back 10 terminal Strip, new. Model 
F. brand new, 12/6. 

The  Superseder  makes 
ST. from your L.T.  2-volt 

,s "intd mirs f•battery, rectified and smoothed 
BATIERY H•'Three tappings.  List £.3 15s. 

New, sale price. 35:-. 
••••M o t ors.  M ot o r s. 

31.9.8153CLICH  M otor s. Tiny. Small and 
LT";  Medium.  A large stock of 

..really fractional horse-power 
motors have been released at 

bargain prices. 300 at 218 for immediate delivery. 
HOME SOUND RECORDING at low cost. 

The FEIGN RECORDER 
fits any Radiogram. positive 
drive, worm gear and rack. 
Complete  ready  for  use, 
only 37,8.  Super Feigh 
Fidelity Set. 42/6. Tracking 
Gear only 21/,  zither 4,'-
doz. metal blanks can be W., 
used  or the glass-coated  "" 
Simplets. 10in.. 3/- each. Pre-  le 
amplifiers  for  Recording 
Mikes. 1-salve Battery Model in cabinet! 25/-. A.C. 
Mains pre-amplifiers, with valve rectifier, steel-cased 
model. 60/, 
Microphone Parts.  Our Famous PARTS for mak-
ing your own mike. Carbon Granules in glass capsule : 
Grade No. 2. It- : No. 3. fine. 1/6: No. 4. extra fine. 2/-; 
Carbon back Blocks, 44,; Diaphragms, thin carbon. 
64. ; Button in liin. hard wood case with 2-in, mica 
diaph.. 2/6. Ditto, mounted on pedestal. 3/6 : Single 
Button Mikes, 1/-.  30-1 Transformers, chassis type 
(Philips). 11. 100/1 ratio. 2,'-. 
Fixed Condensers for odd smoothing lobs, 5.000 
Mansbridge 1 mid.  Condensers to clear at 2/- doz.. 20/-
gross. 
Parcels of experimental odd coils, magnets, wire, 
chokes, switches, terminals, etc.. post free ; 10 
7/. •, 7 lbs.. 5:-. Over 1,000 other Bargains in our enlarged Illustrated 1939 

List " N " 
Have you got our  NE W  SALE LIST? FREE 

for stamped addressed envelope. 

gLECTRADIX RADIOS 
V B, Upper Tha mes Street, London, & C A 

  Telephone : Central 4611 

July 1st, 1939 

mptessions 
on the Wax 

A REVIEW OF THE LATEST GRAMOPHONE RECORDS 

AFEATURE of the Parlophone releases 
for this month is a new and remark-
able record by  the sensational 

pianist, Claudio Arran.  He has recorded 
" Ballade in A Flat Major" on both sides of 
Pa rlophone R 20443.  Owing to numerous 
requests, Richard Tauber sings, this month, 
" HeidenrOslein " and "Die Lorelei," both 
of which are sung in German on Parlophone 
RO 20442. 
In the 12in. Classic Series we have 

another pianoforte solo, this time by Eileen 
Joyce. who plays four short pieces, "Soli-
tary Traveller," "Brooklet," " Butterfly " 
and " Melodie," on Parlophone E 11411. 
Also in this series are the Berlin State 
Opera Orchestra with a recording of 
" Eugin Onegin " polonaise and waltz on 
Parlophone E 11414 and "II Re" and 
Marcella played by the E.I.A.R. Symphony 
Orchestra, Turin, on Parlophone E 11413. 
The orchestra is conducted by the composer. 

George Gershwin's famous "Rhapsody 
in Blue" (two parts) appears in the 10in. 
Classic Series, played by Orchestra Georges 
Tzipine, accompanied by the Grand Organ 
of the Gaumont Palace, Paris, on Parlophone 
R 2666. Ivor Novello's last play, "The 
Dancing Years," is also featured in this 
section with a two-part selection played 
by the Theatre Orchestra on Parlophone 
R 2667. 

Variety 

THAT "low  highbrow humorist," 
Ronald Fmnkau, deals out some 
more sophisticated humour with 

recordings of "In the Bush and on the 
Prairie and .the Veldt" and "That's How 
I'd Write a Love Song "-Parlophone 
2667. He is accompanied by Monte Crick 
at the piano. 

Harry Roy and his Orchestra have made 
four up-to-the-minute numbers with "Beer 
Barrel Polka" and " Goosey Goosey "-
Parlophone F 1452-and  "Begin the 
Beguine " coupled with "Little Sir Echo" 
on Parlophone F 1451.  Harry Roy also 
makes a vocal recording of" Small Town" 
and "Apple Blossom Time," on Parlophone 
1453. 

Another popular band, Nat Gonella and 
his Georgians, have recorded four popular 
numbers-" Chopsticks " and " Patty Cake, 
Patty Cake" on Parlophone F 1435. and 
" Always " coupled with "One O'Clock 
Jump" on Parlophone F 1436. 
Leslie A. Hutchinson (" Hutch ") chooses 

songs from films for one of his latest 
records-" A Mist is Over the Moon" from 
the film "The Lady Objects," and "This 
Night," from the film " Honolulu "-
Parlophone F 1444. For his other record, 
Parlophone F 1443, he sings two popular 
songs of the moment, "I Paid for the Lie 
I Told You" and "Begin the Beguine." 
Patricia Rossborough's piano medley 

which she call  "My Favourites" intro-
duces "Blue Room," "Sm oke Gets in 

Your Eyes," "These Foolish Things," 
" Just One More Chance," "There's a 
Small Hotel," and  "Thanks for the 
Memory "-Parlophone F 1448. 
Victor  Sylvester  and  his  Ballroom 

Orchestra caters for dance enthusiasts with 
strict dance tempo recordings of "Apple 
Blossom Time" (quick-step) and "A Mist 
is Over the Moon" (slow foxtrot) on 
Parlophone F 1437 and "Angels Never 
Leave Heaven" (quick-step) and "Waltz 
of my Heart" (waltz) on Parlophone 
F 1438. 

Decca and Brunswick 

DECCA present, this month, the first 
recording of the Piano Quartet of 
William Walton, written by the 

composer in 1918-9, when he was 16 years 
of age. It features the Reginald Paul 
Piano Quartet, and the composer was 
present at the recording session-Decca 
X 239.41. 

Of the foreign records now issued, three 
more of the Liszt Hungarian Rhapsodies, 
played by Borowsky, are published-
Decca LY 6152, L Y 6153, and PO 5136. 

No month would be complete for record' 
fans without a new disc from Bing Crosby. 
so he obliges this month with three. First 
comes "Sweethearts," coupled with " Ah ! 
Sweet Mystery of Life," by the ever popular 
Victor Herbert,  on Brunswick 02761. 
"Deep Purple,' 'another of to-day's loveliest 
songs. is coupled with George Gershwin's 
"Summertime," which comes from the 
opera " Porgy and Bess" and is regarded 
as the most beautiful-and the most 
difficult -song that Gershwin ever wrote-
Brunswick 02746. Finally, there is a tune 
which promises to be the hit song of the 
month,  Little Sir Echo." This is coupled 
with  the  favourite  "That  Lonesome 
Road "-Brunswick 02753. 

A negro who makes a bit this month is 
Teta Sowande, who was musical director 
of the " Blackbirds " shows and now holds 
a similar position for the floor show, 
"Dark Sophistication," at a London night 
club. Starring in the same show is Ade-
laide Hall, another famous Blackbird. 

Sowande's first recording engagement is 
as the accompanist on Adelaide Hall's 
record of " I Have Eyes" and "I Promise 
You," on Decca F 7049. Playing on the first 
cinema organ ever to be installed in a 
British recording studio, he shows complete 
mastery of the instrument both as a straight 
and swing player.  He also accompanies. 
Constance 'mi y on her record of " Sweet-
hearts " and  One Day When We Were 
Young "-Decca F 7064.  But his most 
striking contribution to the June record 
list is as the leader of The Sowande Trio. 
Here for the first time we have real swing 
on a large organ. Accompanied by piano 
and drums he provides the jazz fiends with 
a real kick in "St. Louis Blues" and 
"Hold Tight," on Demo F 7061. 



111ly 1st, 1939 PRACTICAL AND AMATEUR WIRELESS 379 

Add ition  to  pertr ix 

NOTES FROM THE rrRADE m Brz ys.iiitar.  ' BATTERIES, LTD., 
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Tungsram Change of Address 
D R I TISH TUNGSRA11 RADIO WORKS 
LP have  recently  acquired  extensive 
new premises immediately adjacent to the 
existing Tungsram  valve factory, and 
accordingly all departments of the organisa-
tion have been centralised at that address. 
All inquiries and communications should. 
therefore,  now  be  made  to  British 
Tungsram Radio Works. Ltd., West Road, 
Tottenham,  N.17  ('phone: Tottenham 
4884, 4885 and 4886) and not to Theobaltls 
Road. 

New G.E.C. Television Model 

THE' neral Electric Company announce 
a new luxury addition to the television 

market in an all-wave auto-radiogram for 
AC.  operation.  The  model,  BT.0124, 
is presented in a superb hand-finished 

G.E.C. television-auto-radiogram, model 
BT.0124. 

walnut cabinet of modern design and is 
operated almost entirely by automatic 
press-button control. The picture size is 
10ins. by 8ins., and occupies half of the 
upper section of the cabinet front, as shown 
by the accompanying illustration.  The 
control panel is sloped and the gramophone 
desk occupies the minimum of space above 
the controls. There are eight buttons 
for station selection and seven additional 
buttons for control purposes. The first 
brings complete television entertainment; 
the second television sound only for special 
high-fidelity sound broadcasts; the third 
brings into action the gramophone equip-
ment, and the fourth, fifth and sixth cover 
the short, medium and long sound broad-
cast wavebands.  No matter which of 
these buttons is pressed first, it will 
automatically switch on the set, leaving 
the seventh and last button to switch it 
off. 
The radio chassis is a 5-valve super-

heterodyne, embodying A.V.C. and tone 
compensation, and the gramophone section 
will play batches of eight 10in. or 12in. 
records  consecutively.  The  television 
chassis is an 18-valve combination. The 
prim is 72 guineas. 

Servicing Handbook 

A VALUABLE booklet entitled "True 
Dynamic and Functional Servicing," 

explaining in detail  how  the  Rider 
Chanalyst may be used  for servicing 
modern apparatus, may be obtained from 
Messrs. Holiday and Hemmerdinger, Ltd., 
of 74-78, Hardman Street, Deansgate, 
Manchester, 3, for Is. 6d.  Profusely 
illustrated, this shows in detail the circuit 
embodied in the Chanalyst, and the approt 
priate sections of modern receivers to which 
it may be applied and, therefore, even if 
you do not intend to use one of these testers 
the principles of testing and fault-finding 
are clearly illustrated. 

Morse Practice Records 

mR. C'. E. MASTERS, supplier of the 
Morse records which were recently 

reviewed in these columns, has changed 
his address, and the discs may now be 
obtained from Orchard House, Finchamp-
stead Road, Wokingham. The price is 
2s. 6d. each, or a series of three records for 
7s., including postage. Details of a corre-
spondence course, used in conjunction with 
the records. may be obtained from Mr. 
Masters, and the fee for this course is 
3,1 guineas, the fee including operating key, 
buzzer and 10 gramophone records. 

Sky-pilot Aerial PILOT RADIO, LTD.. are supplying 
a neat aerial which will be found of-the 

greatest value to flat-dwellers and others 
with restricted garden 
space, as well as to 
those who wish to 
obtain improved short-
wave reception. The 
aerial may be attached 
to a chimney stack or 
other suitable position, 
or even fitted to the 
side of a window, as 
shown in the accom-
panying  illustration. 
The aerial is sent out 
neatly boxed, and con-
sists of a stout drilled 
sector mounting plate, 
stout screws and Rawl-
plugs, and galvanised 
bolts, spring washers 
and nuts. The aerial 
proper is in four taper-
ing  sections.  fitted 
together in the same 
manner as a fishing 
rod, the lower section 
being lin. in diameter 
and the top section 
approximately sin. in 
diameter. A neat cap 
is provided to make it 
weatherproof.  Suf-
ficient lead-in wire is also supplied (40ft.) 
to enable the aerial to be connected to 
the receiver under almost any normal 
conditions, and to facilitate installation 
of the aerial a booklet of instructions 
is supplied  showing  several  different 
mountiug systems. The fact that the aerial 
may be placed outside a window gives to 
the flat-dweller many advantages over the 
normal type of indoor aerial, and further-
more by mounting it as nearly vertical 
as possible, directional troubles are over-
come and improved signal strength may 
be obtained in certain circumstances. 
The price of the aerial kit is 21s. 

" All-Dry " 

announce a further Pertrix battery 
for use in the new all-dry battery portable 
radio sets. This is a 90-volt H.T. battery 
consisting of two 45-volt units in one 
block, measuring 41ins. by 31-ins. by 5ins., 
and is fitted with a socket for 3-pin plug. 
The type number is 1485 and the list 
price is Os. 

Hanwad Wholesale List HAMRAD RADIO, whose slogan  is 
" Hams for Hams," have prepared 

a list of the many amateur components 
and accessories which they handle, and 
copies may be obtained on application to 
32, St. Lawrence Terrace. London, W.10. 
The list includes practically everything 
required by the transmitter, including 
sundries such as black-crackle paint at 28., 
3s. 6d., and 4s. 6d. per tin;  crystals ; 
valves;  panels;  relays;  cabinets ; 
racks, etc.  Full details are also given of 
the Super Communications Receiver which 
was reviewed in our recent article on this 
type of receiver.  It will be remembered 
that this is a 12-valve receiver selling at 
£27 10s., and incorporating all those features 
which are desirable in a receiver of this 
type.  1Ve hope shortly to publish a com-
plete test report of the model. 

New McMichael Models 

MESSRS. McMICHAEL announce two 
new models in their 1939-40 range, 

both all-wave superhets.  One is for AA'. 
mains and is priced at  7s. 6d., and the 
other is a battery model at £8 15s.  Both 
models are identical in appearance and 

The sky-pilot "fishing-rod" aerial shown in one form of mounting. 
This aerial is supplied in kit form at 21s. 

similar in electrical characteristics and 
performance. Both employ three wave-
band superhet circuits covering from 18.5 
metres upwards with high peak constant 
performance aerial couplings. The battery. 
operated model is fitted with an extra 
L.F. stage before- the pentode output, 
giving an overall amplification quite com-
parable to that of the A.C. model. On 
both models the illuminated tuning scale 
is an entirely' new design, sub-divided 
into separate sections for each waveband, 
fitted with an extra pointer, ganged to the 
wave-change switch, thus indicating the 
actual scale division which is in use. 
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RADIO BIOGRAPHY 
PHIL CARDE W 

INSTEAD of being a famous orchestrator and band-leader, as he is to-day, Phil Cardew, 
athletic fellow of thirty-five, might well 

have been doomed to wear a leg-brace, his 
promising career wrecked. 
Indeed, had it not been for his own initiative. 

his leg, which had since his school days given 
him trouble, would probably have withered, 
giving him cause to regret ever having listened 
to the advice of innumerable doctors. 
He was born early in the twentieth century, 

at Wimbledon (Surrey), son of a classical-
musician father, who, as soon as Phil could 
hold and play a fiddle, put him in the Cardew 
Family Quartet, a small  string  orchestra 
well known in the district.  To further his 
progress, Phil secretly• made off to the opera 
after school, then had to sit up in bed when he 
got home, spending the early hours of the 
morning coping with his neglected studies ! 
He rightly considered opera to be an essential 

part of his training, but he could only afford 
the gallery at the Old Vic. 
Still, it did him a whole heap of good, for at 

20 he was playing in an amateur symphony 
orchestra, and naturally feeling very proud of 
himself. It was fifteen years later before he 
entered these sacred ranks again, when he 
became for a time a clarinettist in the Ernest 
Read Symphony Orchestra. 
At the architectural college which he attended 

after his schooling, he heard one of the most 
successful student dance-bands of the day, 
and persuaded the leader to allow him to sit-in 
with the saxophone section, this being his 
introduction to jazz, which did anything but 
please his father ! 
Still, what could his Dad say when, urged by 

his new interest, Phil matriculated at the Royal 
Academy of Music, getting his coveted L.R.A.M., 
which comprised Theatrical Conducting and 
involved a certain rudimentary knowledge of 
scoring and harmony. 
Let it be said here and now, though, that this 

clever orchestrator has never had an orchestrating 
lesson, for his ability to arrange so vividly is 
purely the result of his own swotting at the 
subject. 
It seems that his inauguration to dance music 

proved the turning-point in his career, for he 
bought a saxophone (" what a horrible instrument 
it was ! ") with which to "inflict himself upon 
some innocent band leader or another." 
He never really mastered it, and has always 

regretted the day he failed to take "sax " 
lessons, which he feels certain would have 
provided a short-cut to the achievements which 
have instead taken many years of his life to 
attain. 
In 1924-6 he was greatly enjoying life playing 

at country dances, hunt-balls and the like, at a 
remuneration musicians can only dream about 
nowadays.. 
His first professional job worth talking about 

was with Jack Hylton's famous "Piccadilly 
Revels," at the Piccadilly Hotel, secured on the 
recommendation of Jack's tenor saxophonist 
and comedian, Johnny Raitz. 
When, after a pleasant run, the Revels 

broke-up, Phil had to resort to odd engagements 
for a time, but soon had the good fortune to 
gain a place in Fred Elizalde's Orchestra, at the 
Savoy Hotel, thanks to the spade-work of Fred's 
guitar-player, Len Fillis, who is now in Australia 
and watches Phil's career with considerable 
affection. 
Famous American orchestrators whom Phil 

met while with Fred Elizalde, imbued him with 
the ambition to retire from saxophone playing, 
and devote his entire energy to the use of a 
manuscript pen. 
Phil's association with Fred came unexpectedly 

to an end when Fred's always superb band 

crumbled after two theatre tours following its 
departure from the Savoy Hotel. 
It was about this time that his leg gave him 

cause for concern. As a child he had met with 
a bicycle accident which set up the growth 

A recent portrait of Phil Cardew. 

of a mysterious disease.  The limb was encased 
in a plaster cast, and it recovered. 
But suddenly in 1926—at the height of his 

career —the old trouble recurred, developing 
alarming symptoms. A whole army of doctors 
examined him and each pronounced that it 
looked like a case of tuberculosis and would 
require prolonged treatment in Switzerland to 
prevent the leg withering away, 
But Phil just wouldn't believe it. Something 

prompted him to throw off the plaster cast to test 
whether the disease grew any worse. Instead, 
it miraculously recuperated and he has never 
experienced any further bother with it ! 
To revert to his unwilling break with Elizalde. 

Phil was not workless for long. Jack Hylton 
engaged him.  Then came yet another triumph 
when Jack Payne, starting his long run at the 
B.B.C., made Phil his arranger-in-chief. 
When jack went on the halls, Henry Hall 

succeeded him and retained the services of his 
orchestrator. Another few years of very enjoy-
able work ensued, until Henry also gave up radio 
for variety. 
Phil, however, found plenty of opportunities 

for his arranging and had, in fact, practically 
forgotten that he could do anything else when 
John Watt approached him to form a band for a 
new radio feature, entitled "Band Waggon," 
which could be expected to run for about six 
weeks. 
Six weeks, indeed ! The pretty-well immortal 

"Band Waggon " exceeded forty performances 
in all . . . and, writing of this intimate show, 
Phil explains that his "Band Waggoners," 
which outfit he personally conducted throughout. 
varied quite a bit in size and personnel during 
the series, only two musicians being on abso-
lutely every session ; George Hurley (violin), 
and Alan Ferguson (guitar).  Not that this 
marvellous orchestra ever sounded any different, 
thanks to the man in front. 
At the moment, Phil is awaiting a new series 

of broadcasts which are due to start in July, 
and be on the air every fortnight thereafter. 

TRANSMITTING TOPICS 
(Continued from page 365) 

when the grid is not excited by an Input 
signal. 
It; however, a signal is applied, anode 

current starts to flow at each positire half-
cycle of G. This will be appreciated as soon 
as it is observed that the negative half-
cycle will only drive the operating point 
more negative and, likewise, cuts off the 
anode current completely. 
The resultant effect is shown in the out-

put curves depicted on the right of the 
diagram, and as these take the form of 
pulsations they would not be suited to L.F. 
work in that form.  For P.A. circuits, 
however, the effect is quite permissible, as 
will be explained later. 
The outstanding characteristics of Class 

B amplification can be summed up in the 
following details.  Practically no anode cur-
rent flows when the valve is idling. High 
current peaks are only produced when 
large signal inputs are applied to the grid, 
or. in other words, the power output of a 
valve operating under Class B conditions is 
proportional to the square of the input 
signal voltage. 
Owing to the fact that the anode current 

is usually driven past the saturation point 
on the anode current curve, the grid in-
variably becomes positive with respect to 
the  filament and,  consequently,  grid-
current will flow. This introduces losses 
in the grid circuit and these have to be 
made good by the stage feeding the Class B 
valve, therefore, it is often necessAry to use 
a small power valve in the preceding stage 
if maximum results are required. 

Class C 
The operation of a valve under Class C 

conditions is shown in Fig. 3. In this 
method, the valve is biased with a negative 

grid voltage of such a value that it takes 
the operating point well past the anode 
current  " cut-off " point.  An average 
value for a grid-bias is twice that required 
to reach the" cut-off" position. This over-
biasing produces such conditions-that anode 
current only flows during a very small 
period of the pagitice half-cycle of the 
input signal and this, combined with other 
operating conditions, results in a somewhat 
distorted output wave-form, as shown by 
the curves on the right of the diagram. 
The anode current is driven further into 

the saturation region than with Class B 
operation, and this necessitates the input 
signal being of sufficient amplitude or 
strength to make good the high grid losses. 
The trough in the output wave-forms is due 
to the fact that the grid becomes so positive. 
through the above requirements, that an 
appreciable portion of the electrons which 
would normally reach the anode  are 
attracted to the grid, thus reducing the 
anode current value during a fractional 
part of the input signal cycle. 
To sum up Class C, it can be said that the 

output power is portional to the square of 
the anode voltage;  that this form of 
cmplification has little application to low-
frequency work, and that large driving. 
power is required for efficient operation. 
Next week the writer will deal with these 

three forms of amplification as applied to 
. stages and modulation. 

THE WIRELESS CONSTRUCTOR'S 

ENCYCLOP/E DIA 
— By F. J. CAMM  II eth e i 
(Railer of “Prootical and amteur a Edition Q1 net Wireless") 
Wireless Construction. Terms. and Definitions 
explained and illustrated in concise, clear 

language. 
From all Booksellers, or by post 516 front George 
Newlin. - Ltd. Tower House, Southamtolon_Street, 

0.'• 'Strand, London, W.C.2. 
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LATEST PATENT NEWS 
Group Abridgments can te obtained from the Patent Office, 25, Southampton Buildings, London. 
W.G.2, either sheet by sheet as issued an payment of • subscription of 5s. per Group Volume or in 

bound volumes price 2s. each. 

Abstracts Published. 

REPRODUCING MUSIC.-Baird Television, 
Ltd., and Johnstone, D. M.  No. 500217. 

A method of improving the reproduction 
of electrical signals comprises applying the 
signals to the input of an amplifier 1 (Fig. 1) 
which feeds a converting device 2. such as 
a loudspeaker, arranging an appropriate 
detecting device 3. such as a microphone, 
80 that it is influenced by the energy 

emitted by the 
converting de-
vice, and feeding 
the  electrical 
energy pro-
duced by the 
detecting device 

back to the input of the amplifier so that 
the signals fed back are in opposite phase 
to the initial signals, the feed back being 
made through a network 4 the frequency 
characteristic of which is such that the 
overall characteristic of the reproduction 
is improved by the feed back. As shown, an 
amplifier 5 is interposed between the 
detecting device and the network 4. 

Fig. I. 

NE W PATENTS 
These particulars of New Patents of interest 
to readers have been selected from the Official 
Journal of Patents and are published,' by per-
mission of the Controller of H.M. Stationery 
Offices  The Official Journal of Patents can 
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price Is. 
weekly (annual subscription £2 10s.). 

Latest Patent Applications 
16557.-Baird Television.  Ltd.. and 

Baird. J. L.-Methods of scanning 
kinematographic film in a television 
etc. system.  June 6. 

16556. -Baird Television. Ltd..  ra ha ni, 
(f.  E.  G.-Electron multipliers. 
June 6. 

16749.-British Thomson-Houston Co., 
Ltd.-Radio receivers. June 7. 

16372.-Bullers,  Ltd., and Nickless, 
J. E.-Wireless aerials. June 3. 

16239.-Farnsworth  Television  and 
Radio Corporation.-Shielded anode 
electron multiplier.  June 2. 

16549.-Grenfell. A. R.-Deflecting cir-
cuits for cathode-ray tubes. June 6. 

16204.-Philips Lamps, Ltd.-Mechani-
cal transmission system. June 1. 

SWITCH CONTACTS; SPARK PREVENT-
ING.-Schaub Apparatebauges, G.-No. 
500321. 
A high frequency switch for radio circuits 

has one or both of its contacts made of a 

15 

Fig. 2. 

material such as carbon, 
the resistance of which 
decreases on an increase of 
pressure, so that the actual 
make or break occurs at a 
low current value, thus re-
ducing undesirable noise in 
a radio receiver. As shown 
in !Fig. 2, the contact 3 is 
made of carbon and is engaged by a. ii etal 
contact 7 on a spring 5, the contact resistance 
being greatly reduced when full pressure is 
applied, the circuit being finally completed 
through a pair of metal contacts 20, 21, to 
cut out the residual resistance of contact 3. 
Fig. 3 shows a method of mounting a carbon 

Fig. 3 

/6 
12 

16482.-Philips Lamps. Ltd.-Radio-
receiving sets. June 5. 

16603.-Standard  Telephones  and 
Cables, Ltd., and Smyth. C. N.-
Focusing, etc., means. for cathode-
ray tubes. June 6. 

Specifications Published 
506502.-Johnson. G. W. (Philco Radio 

and Television Corporation).-Tun-
ing arrangements for superhetero-
dyne radio receivers. 

506639.-Telephone Manufacturing Co., 
Ltd., Paddle, L. H.. and White-
head, C.  C. - Ultra-short-wave 
thermionic systems. 

506732. -British Thomson-Houston Co., 
Ltd., and Kinman, T. H.-Sup-
pression of radio interference from 
portable domestic appliances. (('og-
nate Application, 35707.) 

506542.-Marconi's Wireless Telegraph 
Co., Ltd.-Thermionic amplifiers. 

506543.-Marconi's Wireless Telegraph 
Co., Ltd.-Indicators particularly 
for radio receivers. 

contact 12.  The non-contacting surfaces 
are coated with copper and an annular 
groove in the contact is snapped into a bole 
in the spring blade 15 which is slotted at 
16 to allow for yielding engagement. 
ADJUSTING  WIRELESS  APPARATUS. 
-Plessey Co., Ltd., Packman. 
P. J., and Morrison, P. H. 
No. 501273. 
In a push-button motor-con-

trol system for adjusting a 
tuning con-
denser, pro-
vision  is 
made  for 
In anual 
tuning by 103. 
a knob 97 
( F i g . 4) 
m Ott nted 
on the shaft 
of  the 
motor  94 
which  is 
geared  to 
the conden-
ser through 
wheels 98, 
99, and a 
friction 
drive com-
prising  a  Fig. 4. 
wheel 101 
which engages between two spring discs 102. 

5066.58.-Marconi's Wireless Telegraph 
Co., Ltd., and Wessell, H. J. H.-
Keying circuit arrangements for 
radio and like transmitters. 

506798.-Marconi's Wireless Telegraph 
Co.. Ltd., and Myers, L. M.-
Cathode-ray tubes and method of 
manufacturing the same. 

506659.-Mareoni's Wireless Telegraph 
Co., Ltd.. and Oliver, A. L.-Re-
mote-control systems for volume 
or gain control of electron-dis-
charge device amplifiers. 

506691.-Radioakt.-Ges. D. S. Loewe. 
-Television scanning disc. 

506454.-Farnsworth Television, Inc.-
Cathode-ray tubes. 

506621.-Telefunken Ges. Fur Dra lit lose 
Telegraphie.-Circuit arrangements 
for phase: comparison and bearing-
finding radio receivers incorpor-
ating the same. 

Printed copies of the full Published 
Specifications may be obtained front the 
Patent Office, 25, Southampton Buildings. 
London, W.C.2, at the sin iform price of 
Is. each. 

For Everything 
that is new in 
Flying, Read-

FLYING 
The Popular Air Weekly 

Of All Newsagents D. Every 
and Bookstalls  Friday 

Send for 

TROPHY Lush  - 

"LISfEN IN"TO 

MARS?- Soecia! 
Guarantee ! 

Unlikely - but you need a TROPHY for the SHORT WAVES 
TROPHY 3 World contactor on 6 to 550-metres.  Amazing sensitivity. Sets a new standard in short-wave 

performance. Built-in speaker and 'phone jack. Complete with coils for 12-52 metres. For all 
coils-6 to 550 metres add 16/S to cash prices or 1/s to deposit and payments. 

A.C. MODEL BATTERY Model.  Supplied 
yours for 7/6 down anrdeald8y into Aplay -  less batteries. Terms, 7/- down and 
monthly payments of 7/9.  tins. 18 monthly payments 15.15s. 

of 7/.. 
• ALL TROPHYS are guaranteed for 12 months, including valves. 

TROPHY 6 (Illustrated).-A new junior 6-valve A.C. communications 
model. 6.5 to 545 metres.  No coi changi g. Electrical band-spreading, all 

low price. Yours for 12/6 down and 18 monthly payments of 12/3. 
PETO - SCOTT CO. LTD  77. (P. W. 46) City Road. London,  E.C.1 • 

•  41.  High  Holborn.  London.  W.C. 1. 
 Tel • CLISSOLD 987 -

essential tuning refinements. Wonderful performer, sensational 
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ETTERS FROM 
EADERS 

July 1st, 1939 

The Editor does not necessarily agree with the opinions expressed by his correspondents 
All letters must be accompanied by the name and address of the sender (not necessarily 

for publication). 

Station K6PLZ  strength, but on the other hand, sound 
reception is still in the majority, and as 
such must be treated with the respect 
which its position thus demands.—Emc 
L. ADLEM (Notting Hill, W.I I). 

Tokio S. W. Transmissions 
a recent issue of PRACTICAL 

tJ  AND AMATEUR W IRELESS it was stated 
that Tokio broadcasts at 06.30-07.30 and at 
13.00-15.30 on JZK. 
I would point, out that I have been 

receiving these programmes every night 
fiw the last five weeks. and the times or 
transmission are 19.30-21.00 G.M.T. on 
JZK, and JZJ 25 metres. Anyone reporting 
these stations receives a large form from 
Japan, which they are asked to fill in every 
night and then send back to Tokio. Have 
any other readers had this experience ?— 
Tilos. H. PLATER (Leicester). 

Cape Town Broadcasts 
am sure that many readers of 

SRL—Last week I received a card from Norman Thompson (K6PLZ), and On 
it he asks me to inform B.L.D.L.C. members 
that. in future he will QSL only reports 
accompanied by. an International Reply 
Coupon, or 3c. U.S. postage stamps.— 
E. CROUCH (Burton-on-Trent). 

A Prizewinner's Thanks 

SI",—I should like to take this oppor-tunity of thanking you for the book. 
" Sixty Tested 1Vireless Circuits." sent to 
me in connection with Problem No. 351. 
and also to tender my congratulation for 
the high standard of the articles appearing 
in PRACTICAL AND AMATEUR WIRELESS. 
I am very much inclined to agree with 

" Radio Engineer," in the S.W. section. 
and realise now that the major cause ()I' 
my failure some nine months ago when I 
first started on short-wave work was due 
to incorrect choice of components and the 
use of ancient triodes in every stage ! 
I have recently purchased an Eddystone 

All World Two, and am exceptionally 
i.leased with its performance. On a recent 
Sunday night (23.00 G.M.T.) 7 PY's, 
4 CO's, 15 Ws, and 6 VE's were logged. 
My next achievement will, I hope, 

the logging of a VK, but I never seem to 
get up early enough.—G. D. BRITIAIN 
(Hendon). 

Correspondent Wanted 
have been a regular reader of 

your popular journal for the past 
two years. Being a short-wave enthusiast. 
I should like to get in touch with a reader 
residing in either district of Alum Rock 
or Bordesley Omen, Birmingham.—KKx 
Twin (77, Caldwell Road, Alum Rock, 
Birmingham, 9). 

A Suggestion for Radiolympia SIR.—The  forthcoming  Radiolympia 
Exhibition will probably prove to be 

the most. successful ever held, and it is to 
be hoped that this will be the ultimate 
result.. 
Television will undoubtedly command a 

bigger share of attention than hitherto. 
especially now the public has experienced 
viewing in several cinemas. In this con-
nection, I sincerely trust that amateurs 
will not suffer, and would like to point 
out that it welcome innovation at the 
exhibition would be an amateurs' advice 
bureau where experimenters could seek 
guidance on the kindred problems with 
which they find themselves confronted. 
A bureau on the lines indicated could be 
run in co-operation with the exhibiting 
manufacturers, and would do much to 
further the friendly rivalry which has 
always been a pronounced feature at each 
year's Radiolympia. 
I am not trying .to hint that television 

should take a back seat; it is a modern 
instrument, and must, go from strength to 

your fine paper would be interested in 
our Cape Town transmissions. The Cape 
Town station broadcasts on 49.2 m., :31.23 

341 m., and 500 us., and is experiment-
ing on 110 metres. 
Each Wednesday an English programme 

CUT THIS OUT EACH WEEK 

• THAT a metal mast used with a transmitting 
aerial may affect radiation and reduce efficiency. 
- THAT oil-dielectric or similar condensers 
should be used in L.F. coupling circuits. 
- -THAT the reason for the above is to prevent 
NJ. from being applied to the grid. 
--THAT the capacity of the bias by-pass 
resistor in an L.F. stage affects the bass response. 
- THAT interaction between stages can be 
effected by coil fields which cut through a 
metal chassis. 
- THAT high-resistance between switch con-
tacts is a common cause of trouble, and 
particular care is therefore necessary when 
choosing switches for H.F. circuits. 
- THAT ordinary pocket-lamp bulbs are not 
suitable for dial lights in battery-operated 
receivers unless switched off when a station 

it has been tuned-in. 
N N W 14 -114 .1 

The Editor will be pleased to consider articles of a 
practical nature suitable for publication in PRACTICAL 
AND AMATEUR W IRELESS.  Such articles should be 
written on one side of the paper only, and should contain 
the name and address of the Render. Whilst the Editor 
does tint hold hini:elf responsible for manuscripts, emelt 
effort will be made to retort, them if a stamped and 
addressed en  is emlosed.  All correspondence 
intended for the Editor should be addressed : The Editor, 
PRACTICAL AND AMATEUR W IRELESS, George Newnes, 
Ltd., Tower House, Southampton Street, Strand. W 
Owing to the rapid progress in the design of wireless 

apparatus and to our efforts to keep our readers in touch 
with the latest decelopments, we gin' no warranty that 
apparatus described in our columns is not the subject of 
letters patent. 
Copyright in all drawings, photographs and articles 

published in PRACTICAL AND AMATEUR W IRELESS is 
specifically  r‘sd throughout the countries signatory 
tothe Berne Conneta igm and the (n.S.A.  Reproductions 
or imitations of any of these are therefore rrpressly 
forbidden. 

is arranged for overseas listeners. One item 
especially is very enjoyable; it is called 
"Snook-town Calling," and is classed as 
one of the finest comical transmissions in 
the world. Reports on these transmissions, 
I understand, would be gladly received, 
and such reports should be sent to :S.A.13.C., 
Cape Town Station, Riebeek Street, Cape 
Town, U. of S.A.—JACK LEVIN (Cape 
Town, S.A.). 

A 14 mcis Log From Worksop, Notts 
QI11,—May I forward my log for 14 me/s. 
1).-) this time it covers as from June 8th 
to June 17th.  Before doing 80 I would 
like to express my appreciation to you for 
an excellent weekly. The article I like best 
is "Leaves From a Short-wave Log." and 
the author of that deserves my thanks for 
the interesting " snips'' he has given in 
that column. 
Recently you published an article on 

"Mastering the Morse Code " ;- the log 
below will. I hope, prove that code is far 
better than 'phone! In my opinion all 
genuine S.W.L.s should have a working 
knowledge of the code. 
I have just finished checking up my log 

and I find I have considerably increased 
it since it was last published.  The total 
up to date—June 18th—is 7,053 and covers 
the 28 me,̀s, 14 Ines. 7 me's, 3.5 ine's. 
and 1.7 islets bands. On 14 mc's alone 1 
have logged 3,699 amateurs. 
In my log you will notice a M E M' 

—this station is (or was) a portable operat-
ing in its own district. The complete -all 
was " W7FDV•7." X U9UX is situated at 
Ishang on the Yangtse-Kaing river. 
Here is my log : 

14 nVes 'phone: W4BAH, W5BEK, 
WhAHP, BEY, EOLT. OHL, PDB, SE; 
W7BV0, DC, FAQ;  W8ANC, W9MM, 
K60QE, DA4AW. HPI A, YVIAP,ZS2AV, 
ZEIAJZ. ('W.: WI,2,3,4, W5ADO,  ; 
W6ANN, AZO, DEC, DL, FKG, FMY, 
KAN, KEY, KVJ, LHN, LUR, MAK. 
MCB, MRB, PFI ; W7ADA, AWD. AYO, 
DSZ, ENW, FDV, FHW, FMK, FZP (of 
Wyoming), GMV. W WQ ; W8AEK, MEL. 
MJF; W9AZT. QIVZ. VDX, ZVT PAOKW, 
VK2ADE, AES. AJU, VA; VK3CX. OZ, 
NF, RC, VZ ; VK5KO, VK6KW, VK7GJ, 
K4ESH, K6BAZ. PHD ; ZL2QY, ZL408, 
CV; VE5AAD, ACN, ART, KC ; XU9UX, 
and M AN. 

The above log shows what it is possible to 
receive when you have a " working " 
knowledge of the code!  On Thursday. 
June 8th, all %V districts (apart from W3), 
were logged on 'phone, and on Saturday, 
June 10th. all W districts on CIV : also 
VK2,3,5,6,7.  Not, bad going for a I-v-1. 
Incidentally, I would be pleased to hear 

from anyone whether abroad or at home. 
—R. W. IBALL,  I. Riddell Avenue, 
Langolds, Worksop, Notts). 

Correspondents in U.S.A. 
have noticed often in PaAcricAr. 

AND AMATEUR WIRELESS that some 
of your readers want to correspond with 
other short-wave listeners in foreign coun-
tries.  I have several correspondents in 
U.S.A., and some of these want other 
S.W.L.s to write to them. 
King Fountain, 905. 14th Street, Orange, 

Texas, will send an attractive S.W.L. eanl 
to any reader who sends him one; he will 
slat() correspond. 
Arthur  Woods. 401, Yankee  Street, 

Wellsburg, W. Virginia, will exchange cards, 
etc.' 
Billy Epps, Mineola, Texas, runs a S.W.L. 

cant club • it is free to anyone who sends 
his card.—S. 0. BURRACIE (Forest Gate). 
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11ERIES 
ENWHRIES 

Screen Voltage 
" In constructing an A.C. receiver with 

an S.G. or H.F. pentode valve, I propose to 
use a potential-dividing circuit for the H.T. 
to the screen.  How can you work out the 
exact voltage on the screen so that the two 
arms of the divider are of the correct 
value ? "—S. L. (Doncaster). 

THERE are several methods of arriving at the value, although the exact 
voltage is not always critical and some 
variation in voltage is permissible.  For 
maximum performance, it is. preferable to 
use a variable arm on the potentiometer, 
and this enables the screen voltage to be 
varied and the maximum output thereby 
obtained.  The divider will consist prim-
arily of two resistances in series, and there 
will therefore be a current flowing through 
this dependent upon its value and the H.T. 
across the ends.  In addition, however, 
there is the screen current which flows 
through the upper part of the divider, and 
this must be added to the potentiometer 
current. The best plan is to work on a rule 
of thumb basis, making the value of the 
divider such, that at the voltage in use, the 
current is 1 mA. The proportions can then 
more easily be worked out, but much cal-
culation is saved if you use a variable 
element as previously mentioned. 

Screened Leads 
"I am making up a communications type 

receiver, something on the lines of your 
Air Hawk. I find, however, that leads from 
the H.F. stage must pass some way across 
the chassis to enable the bias and screen to 
be fed, and this means that the associated 
leads must pass either through or near other 
stages.  Will screening these leads be satis-
factory to prevent interference or instability, 
or is it necessary to re-design the receiver 
and modify the layout? "—O. W. N. 
(Stoke). 

NORMALLY no trouble should arise from the two leads mentioned by you. 
These points should be adequately by-
passed, the condensers being joined direct 
between earth and the screen and cathode 
on the valveholder. However, in a receiver 
of the type mentioned, it is desirable to 
avoid all risks of interaction and, therefore, 
where a lead from one stage passes through 
a section belonging to another stage 
(assuming that each stage is properly 
screened), the lead should be properly 
screened with  the  screening  covering 
earthed.  It is, of course, desirable in this 
type of receiver to endeavour to keep eaCh 
section entirely self-contained, using metal 
partitions and screens to keep everything 
in its proper place. 

Output Stage Defects 
"I have an A.C. receiver in which a 

peculiar fault has arisen, and I wonder if 
you could help me to trace it. The quality 
is very poor indeed, and there Is a prominent 
hum.  Previously the set has worked quite 
weU. I have a 'phone plug in the L.F. stage 
which cuts out the output stage and things 

seem all right in the 'phones. What is 
the most likely cause of the trouble, and 
how can I locate it? "—V. Y. McD. 
(Belfast). 

TN an A.C. receiver the .usual cause of 
1 such a trouble will be defective biasing. 
This would cause increased anode current 
giving rise to hum, but will not generally 
affect earlier stages.  The bias is generally 
obtained by a resistor and condenser in the 
cathode lead, and either a short-circuited 
condenser or an open-circuited resistor 
should be looked for.  A milliammeter in 
the anode circuit is the most certain way of 
finding the trouble, and if the above is con-
firmed, then replacements of the com-
ponents will soon decide which is at fault. 

D.C. Receiver from A.C. Mains 
"I have a D.C. receiver and the mains 

are shortly to be changed over to A.C.  I 
understand that I can operate the set from 
a small unit joined to the mains plug, but 

RULES 
We wish to draw the reader's attention to the 
fact that the Queries Service is intended only 
for the solution of problems or difficulties 
arising from the construction of receivers 
describe& in our pages, from articles appearing 
in our pages, or on general wireless matters. 
We regret that. we cannot, for obvious reasons— 
(1) Supply circuit diagrams of complete 
multi-valve receivers. 

(2) Suggest alterations or modifications of 
receivers  described  in  our  contem-
poraries. 

(3) Suggest alterations or modifications to 
commercial receivers. 

(4) Answer queries over the telephone. 
(5) Grant interviews to querists. 
A stamped addressed envelope must be 

enclosed for the reply. All sketches and 
drawings which are sent to us should bear 
the name and address of the sender. 
Requests for Blueprints must not be enclosed 

with queries as they are dealt with by a 
separate department. 
Send your queries to the Editor. PRACTICAL AND 
AMATEUR WIRELESS. George Newnan. Ltd_ Tower 
House, Southampton Street. Strand, London, W.C.2. 

i The Coupon mast be enclosed with every 

Illommomwt •ri .   

have no details as to what apparatus 
required.  Could you give me any details as 
to what I should need? "—K. L. (N.W.5). 

W E assume that the receiver is a standard 
model designed for an input between 

200 and 250 volts, and having a load of 
100 mA or so.  In that case the simplest 
conversion is effected with a mains trans-
former and two H.T.17 type metal rectifiers, 
plus one 8 mfd. smoothing condenser. The 
transformer should have a secondary 
winding delivering 310 volts at 350 mA. 
and the two rectifiers should be connected 
in bridge formation. The 8 mfd. condenser 
should be joined across the output. A 
circuit will be found on page 135 of our 
issue dated April 22nd last. 

1 

Connecting Sets Together 
"I have a short-wave set and get very 

good results, but should like louder signals. 
Can I connect the set to our commercial 
radiogram so that I can get louder signals, 
on the speaker for preference? "—G. R. 
(Coventry). 

IT is possible to make use of the broadcast 
1 receiver, but some care is necessary 
when joining them together.  If you use 

Pick-up sockets on the set you will have to 
employ a transformer to coupre the sets 
together.  It may be possible to convert 
the short-wave set into a converter or 
.adapter, but probably the use of tlie L.F. 
stages alone, by means of the pick-up 
sockets, is most satisfactory. See the article 
in our issue dated May 20th last on this 
subject. 

Ma ins Smoothing 
"I have modified my set which is an A.C. 

model.  There is a rather small choke in the 
H.T. lead which was previously suitable,' 
but I have modified the output stage with 
much greater current.  The rectifier will 
supply the extra, but the problem will be 
smoothing.  I do not want to alter the 
dropping resistances in previous stages and 
wonder what is the best plan for me in this 
case."—W. F. S. (Portsmouth). 

THE best plan would no doubt be to obtain a new choke and use this for 
smoothing only the output stage.  In this 
way you would not need a very substantial 
component (compared with substituting 
your present choke for all stages) and, 
furthermore, additional smoothing will be 
provided for the stage owing to the smaller 
current which will flow through it. Thus 
there will be two chokes in your circuit, the 
smaller feeding the early stages, and the 
other taking only the output stage. A 
4 mfd. condenser should, of course, be 
joined across the receiver side of the choke 
in the usual manner. 

IThe following replies to queries are gimn in abbreviated form eitherberause of non-compliance 
with our rules, or because the point raised Ur not of 
general interest. 
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REPLIES IN BRIEF 

G. 0. S. (Belfast). At the moment we cannot give 
any address as the set is of American origin. 

J. E. (West Melton). Could you give UR some working 
voltages, current, or other details so that we iambi 
help you to obtain satisfaction ? There is no other 
receiver in which you could use these particular parts. 

E. R. (e/o Q.P.O.).  We cannot supply blueprint's 
of the sets mentioned as they were described in a 
periodical no longer on the market. 
E. W. (Stoekton-on-Tees). You CRU uses transformer 
in place of the unit, or a similar unit may be obtained 
from Messrs. Haight, type LF.10. Morse may be re-
corded by any standard home-recording method. 

K. P. B. (Edgware). The disc visor is not suitable for 
modern television reception and therefore we are 
tillable to recommend any receiver for the purpose 
mentioned. 
E. S. (Doncaster).  Messrs. Peto-Scott can supply 

the coil and any other parts.  The transformer may 
have any ratio from 3 to 5 to I. 
H. P. (York). The G.B. battery should It replaced 

on tested when you renew the H.T. battery. 
L. P. (Margate).  A dipole would undoubtedly be 

desirable awl a reflector will be of great use In reducing 
the noise level. 
C. F. R. (ILEA).  A standard 1 stage T..F. amplifier 

should be quite satisfactory. A transformer of 3 to its 
suitable. 
F W. (Myths).  Three I.F. stages could be used, but 

preferably a crystal gate should be included. The 
crystal should be 465 kcis. 
A. B. (Datehet). Push-pull would be desirable and 

the H.T. is adequate for the two valves.  Use the 
special push-pull input transformer.  Your out put 
transformer is suitable, but use the correct tappings for 
the load required by the valves. 
B. R. (Pings).  The emIssjon is definitely low. 

Modern valves will be desirable as replacements and 
one of the HL types is recommended. 

L. A. (Southall). An aperiodic H.F. stage would be 
useful and a good all-wave choke should be used in 
place of the coil.  This will remove all of the difficulties 
mentioned by you. 
M. D. H. (N.WA). The type of apparatus will depend 

upon the charger circuit.  Write to Messrs. Belling 
Lee for details of suitable suppressors. 

The coupon on page iii of cover  i 
must be attached to every query.  I 
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Practical and A mateur Wireless 

BLUEPRINT SERVICE 
FRACTICAL WIRELESS  No. of 

Mae of Inane.  BleeptinI, 
CRYCTAL SETS. 

Blueprints, Ild. each. 
1937 Crystal Receiver  -  1.W71 
The " Junior " Crystal Set  .. 27.8.35  PW91 

STRAIGHT SETS.  Battery Operate!. 
One-valve • Bleropriots, Is. each. 
A II-WaN eItnipen (Pentode)  -  PW-31 A 
Beginners' One-Valver  ..  19.2.33  PW85 
The " Pyramid " One-valver (HE 
Pen)  27.8.33  PW93 

Two-valve: Sloreprinb, Is. each. 
Four-range Super Meg Two (U, Pen)  -  PW:111B 
The Signet Two (I) & LP)  ..  24.9.33  1'W70 
Three-valve : Blueprints, is. each. 
The 1.••ng-range  Exress Three 
(S) i, 14, Pen)  ..... .. 21.4.37  PW2 

Seleetone Battery Three (). 2 1.1r 
(Trans))  -  PW 10 

Sixty Shilling Three (1) 2 1.10 
Ar Ttans)) • •  1'W3 

Leader Three (SO, D, Pow)  • ..  22.5.37 
Summit Three (HE Pen. I), Pen)  PW37 
All Pentode Three (HE Pen D 
(Pen), Pen)  29.5.37  PW39 

Nallrmark Three (SG, 1), Pow) ..  12.0.37 
Hail-mark Cadet (D, LF,Pen (11C))  16.3.35 
F. J. Camm's Silver Souvenir (HE' 
Pen, 1) (Pen), Pen) (All-Wave 
Three)  134.35 

ffenet Midget (D, 2 LF (Trans))  June '35 

Cameo Midget Three (1), 2 Lit'(Tram))  (Tram))..........  8.0.33 
1936 Sonotone Three-Four (HE 
Pen, 11 le Pen, Westector, Pen) 

Battery AU-Wave Three (I), 2 LE 
(1111 ) . •  • •  • •  • •  - 

The Monitor (11F Pen. D, Pen) . .  - - 
The Tutor Three (HF Pen, I), Petd 21.3.30 
The Centaur Three (SO II. 1')  ..  14.8.37  1'W64 
F. .1. Camm'a Record All-Wave 
Three (HF Pen, I), Pen)  .. 31.10.35  M O 

The " Colt" All-Wave Tltree (I). 
2 LF (RC & Trans))  18.2.30  1'W72 

The " Rapide " Straight 3 (0, 
2 LE (RC & Trans))  4.12.37  1'W32 

F. .T. Camm's Oracle All-Wave 
Three (HE, Bet., Pen)  28.8.87  P1V73 

1038 " Triband " All-Wave Three 
(HE' Pen, D, Pen)  22.1.33  PWs 1 

F. J. Camm's " Sprite " .Three 
(HE' Pen, ll, Tet)  20.3.3.3  1'W57 

The" Hurricane "All-Wave Three 
(So, D (Pen), Pen)  ..  30.4.33  1'W89 

E. J. Camm's " Push-Button " 
Three (HE Pen, 1) (Pen), Tel)  3.9.31 

-Four-valve : Blueprints, is. nth. 
Sonotone Four (SG, I), 1E, P)  ..  1.5.37 
Fury Four (2 SG, D, Pen)   
Beta Universal Four (SO, D, 1.1t, 

Nucleon Class B Four (80, I) 
(Mt), LE, CI. B)  6.1.34  PW8411 

Fury Four Super (SG, SO. 1), Pen)  -  1'1V3IG 
Iffittery Hall-Mark 4 (HE Pen, 
3), Push-Pull) .  PW10 

E. J. Camm's " Limit" Ail-Wave 
Four (HP Pen, D, 1,F, P)  ..  26.9.30 

All-Wave " Corona " I (Ill' Pen, 
D, LE, Pow)  ..  ..  9.10.37 

" Acm e " Ail-Wave 4 ME Pen, I) 
(Pen), LE, CLB).  12.2.33 

The " Admiral " four (HE Pen, 
11F Pen, 0, Pen (RC))  3.9.33 

Melee Operated. 
Two-valve: Blueprints, Is. each. 
A.1. Twin (D (Pen), Pe))) 
At-1)A'. Two (SG, Pool., 
Seleetone A.C. Radiogram Two 
(1). Pow) 

Three-valve : Bluyrints, Is. each. 
Double-Diode-Triode Three (HE' 
Pen, 1)1)1', Pen).. 

D.C. Ace (SG, D, Pen)  .. 
A.('. Three (SG, D, Pen) .. 
A.)'. Leader (HF Pen, 1), Pow) ..  7.1.- 39 
1).C. Premier( ' Pen, I). Pen) ..  31.3.34 
Ubione (HP Pen, D (Pen). Pen) ..  28.7.31 
Armada Maine Three (HE Pen, D, 
Pen)  .. 

F. J. ('amm's A.C. All-Wave Silva 
Souvenir Three (HF Pen.11),Pen)  11.5.35 

'°All-Wave" A.C. Three (11,2 

A.)'. 1936 Sonotone (11F Pen, HE 
Pen, Westeetor, Pelt) 

Mains Record All-Wave 3 (11F 
Pen, I), Pen)  

All-World Ace (HF Pen. I), Pen)  23.8.37 
Four-valve: Blueprints, Is. each. 
.A.C. Fury Four (SG, S(, I), Pen) 
AA', Fury Four Super (811, S(1. 0, 
Pen) 

AA'. Hall-Mark (HE  Pen,  D. 
Push-Pull)  ..  „ 

Universal Hall-Mark (HE' Pen, 1), 
1.11.1t-Pull)  9.2.35 

A.C. All-Wave Coruna roar  ..  6.11.37 

24.7.37 

S UPERHE TS. 
Battery Sets : Blueprints, Is. each. 
superhet (Three-velvet  5.0.37  PW40 

F. J. ('smut's 2-valve Superlact .. 13.7.35  1'W52 
E. J. Cumin's " Vitesse " All. 
Waver (5-valver)  27.2.37  1'W75 

Mains Sets: Blueprints, Is. each. 
AA'. £5 Superhet (Three-valve) ..  PW43 
B.C. £5 Superhet (Three-valve) .. 1.12.31  PW42 
Universal £5 Superhet (Three. 
valve)  .. 

F. J. Canines At. £4 Superhet 4  31.7.37 
E. J. Canines Univerted E4 Super-

" Qualitone " Universal  16.1.37 

Four-valve : Double-sided Blueprint, is. 60. 
Pu-h-Buttou 4, Batter) Model .. 1..., 10  3s 
Fedi-Button 4, AA', Mains Model  

SHORT-WAVE SETS. 
One-valve: Blueprint, is. jtw 3.,  Simple S.W. One-valver 

Two-valve : Blueprints, Is. each. 
Midget Short-wave Two (I), Pen) 
The " Fleet " Short-wave 'Two 
(1) (HE Pen), Pen)  27.8.33 

Three-valve : Blueprints, is. each. 
1.xperimenter's Short-wave Three 

PW-19  islI, D. Pow)  ..  . •  .. 30.7.33  1'W30A 
PM 1 The Prefect 3 (I), 2 LF (RC and 

'Trans))  7.8.37  1'W63 
l'W51,  The  Band-Spread  S.W.  Three 

. (HI Pen, 1) (Pen), Pen)  ..  1.10.33  PWOS 

pw II 
PNV48 

pw 

PW55 
M et 
pw02  

Il W.J2 

pW4 
PW11 

PW17 

l'W23 
PW25 
PW29 
PW:15O 
PW3511 
PW 36A 

PORTABLES. 
Three-valve : Blueprints, Is. each. 
F. .1. Canines ELF 1 hree-‘111Ve 
Portable (HE Pen. D. Pen)  .. 

Parvo Flyweight Midget Port-
able (SO, 1), Pen)  3.6.39 

Four-valve: Blueprint, is. 
"Juni'," Portable 4 (I), LP, LF 
(Pen))  39.3.33 

MISCELLANEOUS. 
-.W. Converter-Adapter (I valve)  -  rw4sA 

AMATEUR WIRELESS AND WIRELESS MAGAZINE 
CRYSTAL SETS. 

Blueprints, 6d. each. 
1'mo-station l'ostal Set 
1934 Crystal Set  .. 
150-mile Crystal Set  .. _ 

STRAIGHT SETS.  Battery Operated. 
Ono-valve : Blueprint, Is. 
11.B.C. special One- val vet 

Two-valve: Blueprints, Is. each. 
'Aleloily Ranger Two (I), Trans) .. 
Full-volume Two (SG tlet, Pen) .. 
Laverne Minor ( I). Pest) 
A 31orlern Two-valver 

Three-valve : Blueprints, is. each. 
i  B Three (D. 'frans. Class in  - 
Inn and Family Three (II, Trans, 

PIV  lass B)  25.11.33 
E5 5s. 5A1.3 (SO, I). Trans)  .. 2.12.33 

PW83  Lueerite Ranger (SO, 1), Trans) . •  - 
£5 5.. Three : Be Luxe N'ersion 

yeky.33  ($):, 11). Trans)  19.5.34 
Isieerne Straight Three (L), RC, 
, Traits) 
Transportable Three (SO, 1). Pen)  - 

1'W'18  simple-Tune Three (SC, 1), Prii) . . June ':1:1 
PW31  E•seionty-Pentode Three (50, 0, 

I  I  . . Get. '33 
rwl9 " W.31." 1(134 Standard Three 

ISO. 1), Pen)  ..  • •  - 
£3 3s. Three (SO. I). 1'r:ins)  .. Mar. '34 
1935 I:0 Os, Battery Three (5(1, D, 

-  AW,337 

1'W:13 

PW21) 
Five-valve : Blueprints, is. lid. each. 

VWSt D  Super-,piality Five (2 111'. 1), R(', 
Trans)  .. 

rwi3 Class It Quadradyne (2 SG, D, LF, 
Class It) 

PW47  New Class B Five (2 SG, D, LE, 
PWS1  Class 1) 

PIP Three (Pen. 1), Pen)  - 
CertaInty Three (50. D. Pen)  ..  - 
31initube Three (50. 1). Tram.) . • Orl. 
All-Wave Winning Three (SIT, 
Pen)  ..  • •  • •  - 

Four-valve : Blueprints, Is. 6d. each. 
Boer (s0. D, RC. 'Iran-')  - 

211  Tour (2 SO. 1). Pen)  - 
W51  Sclf-einitained Four (SG, 1), Er, 

(lass .11)  • •  ..  Aug. '33 
PW55  Lths•rtie Straight Four (Sr., It, 

1E, Trans)  - 
PW70  i'5 5.. Battery Four (Hr. D. 2 I.1-1 Feb. '35 

The  F H.K. •mr (SO. S(1, U. Pest).. Mar. '35 
PWS3  The Auto St might Four (HE' Pen, 

Pen um, Pen)  .. Apr. '36 

PW44 

PW 73 

July 1st, 1939 

Thew Blueprints are dr. ten full Isio. 
Copies of approprilte k000..•  co/a: MOOG  OG01/11001 el 

th-se seta can io tenor "nes he supplied at the follonlne 
prices, which arr, additional to £5. rust of the Blurprini.  A 
Lush before the Bluepi int Number Indicates that the issue 
H out of print 

Issues Of Practical Wireless  44. Post Paid. 
Amateur Wireless  4d.  „, „ 
Practical Mechanics  71)1. „ 
Wireless Wasaria•  11 

The lades le/ tern which precede the BhieprInt Nunilwr 
indicate the periodical lit which the description appear. : 
Thus P. W. tPlOtO to 11111(11 "1. WOOMILSS. A.W . tO Amateur 
Wirrirus. P.M. to Prat-rind Altrianies, W.M. to Wirrless 
Natoutine. 

Kehd (Prefentbly) a postal order to corer the coat of the 
Mu-print ‘411 the ISSOO t•taropa over fld. unacceptable) to 
Pa All•TICAI.  AN D  Ararat,"  Wtaats's  Blueprint  Dept.. 
Oeurge Newdes, Ltd., Tower Hooee, Bouthau,ptusa Street. 

Strand, W.C.2. 

Mains Operated. 
Two-valve: Blueprints, Is. each. 

I). 1%41) AA'. 
Econ•nny A.1'. -rm., ( I), TransI AA'. 
L 'Morn A.C.-1).C. Two (1), Pell) 
Three-valve : Blueprints, Is. each. 

Imver's New All-elect vie 
Three ts(,, D, Trans) A.1'.  - 

Manti.vani A.C. Three (BF Pen. 9.4.33  I W83 

£15 151.... 11)36 A.C. lladiogrant 
pwgttA  (11 F, 1). rt.11)  Jun. '36 

Four-valve: Blueprints, is. H. each. 
1'W91  All Metal Four (2 $11, D. Pen) .. July '33 

Barris' Jubil•••• Radiogram (HP 
Pen, 1), LE, l't  Hoy '35 

AW403 
W3I2S9 
NV3131)1 

AW3143 

W31371 

WM lust 

WM323 

WM3S6 

SUPERHETS 
Battery Sets : Blueprints, Is. 6d. each. 
Modern Soper  WM375 
Va rsi I y Fon r  , t ''1. 35  1V31395 
The Iteitne4 All-Waver  June 830  WM4117 
1935 Super-Five Battery (Superliet I -  W31379 
Mains Site: Blueprints, Is. 6d. cacti. 
Beptoile Super Tiltel. AA'.  .. May '34  W31359 

1'NV65  " W.M." Radiogram Super A.C...  -  WM366 

rw77 

l'IV8G 

AW3ms 
A W392 
A W420 
WM409 

AW435 

AW437 
WM271. 
NV31327 

W31337 

11•31:151 
W31:151 

W31371 
NV 31359 
W31393 
35' M:196 

W31400 

A W370 
A'43' 121 

W31331 

W5135() 
W 3133 
W111384 

W311(0 

W31:12n 

W31314 

W31310 

PORTABLES. 
Four-valve : Blueprints, Is. Pd each. 
/1101i•lay Port:114e (S)3, .1),  I , 
(  II)  -  A3V3:13 

Family Portable (HE', I), ltC, 
TralaN)  -  AW447 

Two 11.F. Portable (2 81;  11, 
QP21)  • 

Porta1.1i. (S“. 1), 2 Trans) 
-  WM368 
-  WSI367 

SHORT-WAVE SETS-Battery Operated. 
One-valve : Blueprints, Is. each. 

A3V427  s,%, Oile-valver tor America  .. 15.10.33  AW129 
A W444  Rome Short-waver  ..  ..  -  A W452 
AM-150  Two-valve : Blueprints, Is. each. 

Ultra-short Battery Two (SO th-t, 
Pee)  ..  ..  ..  - Eeb. '36  WM402 

Moine-made Coil Two (I), Pen) ..  -  AW440 
Three-valve: Blueprints, is. each. 
Wiiriil-railuer Short-wa‘e 3 (I), 
RC, Trans)  ..  ..  ..  -  AW355 

Experimenter's 5-metre Set (1), 
Trans. Super-reg('n)  ..  .. 39.6.34  AW438 

The Carrier Short-waver (S(I, 1), I') Jiffy '35  W3I390 
Four-valve : Blueprints, Is. 6d. each. 

AW386  A.W. Short-wave World-Beater 
(HE Pen. I), RC. Trans)  ..  -  AW436 

AW410  Empire Short-waver (8(1, D, ItC, 
AW412  Trans)  . ,  ,,  ..  ..  _  3%31313 
AW422  Standard Ft III r-valverShortswaver 

(S(1. 11, 1.1", 1') ..  ..  . . Mur. '35  W313.3 
Superhet : Blueprint, is. 1141. 
Siniplilled Short-wave Super  .. Nor. '31  3Vm397 

Mains Operatsi. 
Two-valve : Blueprints, is. each. 
Two-valve Mains Short.waver (D, 
Pen) A.C. 

" 1V.31." 1Amg-wave Converter .. 
Three-valve : Blueprint, Is. 
timiarat,,r (Si:. I). Pen) AA'.  -  5VM352 
Four-valre : Blueprint, is. 6d. 
St an dard  Fl mr-‘ al ve  At'. Short-
waver (8)1. 0, Itt. Trans)  .. Any. '35  W31301. 

MISCELLANEOUS. 
S.W. One-valve Converter (l'rie,- 
0d.)  -  A W329 

Enthusiast's Power Amplifier (1;0)  -  3511317 
listener's 5-watt AA'. Amplifier 

WM392 
Radio 1•114 (2v.) for W31392 (I '-) Nom '35  3531393 
Barri, Iths•trogram battery am-
plifier ( I )  ..  •  • •  -  WM399 

De Luse Concert A.C. oicetro-
gram ( I '-)  • •  ..  Mae. '36  3%'M403 

N••)v St vie Short-wave Adapter 
W313,48 

Trh-tle Charger (6(1.)  ./an. 5, '35 AW462 
Short-wav,• Adapter (1/-)..  -  A W450 
Sintering Cimverter (I I-)  -  A W457 
11.1..1).L.C. Short-wave Converter 
(1. )  Mops '30  WM405 

Tole Mil.fer (I '-)..  .. June '30  W31406 
TI,.- W.M.  Short-wave C011-
verter  -  W3I403 

A W453 
W51330 
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Miscellaneous Advertisements 
Advertisements  are  accepted  for  these 
golutnns at the rate of 3d. per word. Words 
in black face and/or capitals are charged 
uble this rate (minimum charge 3/- per 

cs.—.___•spit).  Display lines are charged at 
1/- -Per line.  All advertisements must be 
prepaid All  ommunications should be 
add  d to the Advertisement Manager, 
" Practical  and  Amateur  Wildest'," 
Tower House, Southampton Street, Strand. 

London. W.C.Z. 

RECEIVERS, CO MPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 

SOUTHERN RADIO. All goods previously advertised still available. 
—Southern Radio. 46. Lisle Street, London, W.C. 
Gerrard 6653. 

PRACTICAL AND A MATEUR WIRELESS 

VAUXHALL —All goods previously advertised are 
still available; semi now for latest price list, 

Iree. —Vauxhall Utilities, 163a, Strand, W.C.2. 

5/ It 4 B G AIN PARCEL of up-to•date component ,—  111/111nle COW 1111,. TeSist1111,1̀,. •111W-
1110ti011 ;Irises. wave-change switches, I and :1 gilia 
condele,.r, Genuine  so, Great 
Portland Street, London, %V.I. Langham 2471. 

SITUATIONS VACANT 

-r xAcElts (no•rii stixEs) iir.ouint:o un-
CENTLY for Drawing °fliers. Those wishing to 

take up Ibis lucrative work should apply immediately 
for Free 1111 talbook to  725), 17-19. 
Strut fiwil Place, Oxford Street, Loudon. W.I. 

NE W RECEIVERS AND CHASSIS 

ARMSTRONG INIPO/Cl'A rr  T ANNOUNCEMEN : 
For the convenietive nt: our .11.tonters we lit,' 
to nualern (olives and stionboinns at Warltisr-

ltoad, Holloway.  \flickers RoMT  loins llollowai 
Arcade and is readily accessible think_ all parts 
London. A ItN1s.ritt)NG co. will gladly-rtittnonstrate 
1939 range of Radio chassis at the new  - 
Kindly note in future all correspondence to Arnistew 
Manufact ming Co.. WarItcr, 
N.7. North 321:: 

RANK RUPT  BARGAINS.  ‘, 
og  models, mak; rs' sealed it i•  it •tifiraidees. 
at less :"00,, below listed prices.  Also Portables and 
Car  Radio.  Seal  11;1.  stamp  for  lists. —Radio 
Bargains, Dept. A.W., 261-3, Lichfield itoaa, Aston, 
Birmingham. 

LOUDSPEAKER REPAIRS 

R
E  RS in Moving Coil Speakers, Cones and Coils 
fitted and Rewound.  Fields altered.  Prices 

Quoted, including Eliminators.  Loudspeakers Re-
paired, 4/-  L.F. and Speech Transformers, 4/-, post 
free.  Trade invited.  Guaranteed.  Satisfaction, 
Prompt Service, Estimates Free. —L.S. Repair Service, 
5, Balham Grove, Loudon, S.W.12.  Battersea 1321. 

OUDSPEAKER repairs, British, American, any 
make.  24-hour service, moderate prices. — 

Sinclair Speakers, Alma Grove, Copenhagen Street, 
London, N.1. 

NE W LOUDSPEAKERS 

3,000 
SPEAKERS from 6/6 each, P.M. and 
energised 410. to 14in., including several 

Epoch Isiti. —Sinclair Speakers, Alma Grove, Copen-
hagen Stroet. N.1. 

NE W RECEIVERS, CO MPONENTS 
AND ACCESSORIES 

TANO-111' " Crystal Set.  Specified coil Is.. 
ease Oil., or complete kit of parts 1;14. 31., post 

free. —T. W. 'fliompson and Co., 176, Greenwich High 
Road, SE.!)). 

BAN KRUPT BA RGAINS. —List free. Large stock receivers and radiograms up  to lo valves. 
Practirally  all  types  valve  replacements.  State 
requirements.  All new.—Butlin, 6, Stanbwil Avenue, 
Brighton. 

FOR SALE 

James  Super  "60"  (Battery  Model) 
Railio-grain in large cabinet.  With Atlas 

eliminator  and  nilscellanemis  valves.  Apply F. 
Harwood, HS, Bellelose Road, West Drayton, Mx. 

1932 

'PREMIER% 
*  RA DI O  * 

iltiGe Price Redo, lions in 'INIAD American 
Valves. 

6C6 ..  36  6A8  4 9 
61%17 ..  5;6  6,15  3 6 

36  61,7  53 
58  ..  43  6V6  43 
2A5 ..  4-9  83  43 
6A6  49  5Z3  36 
6116  3.'6  6137  49 
61.6  66  6F5  43 
6Q7  53  6J7  43 
.16  53  40 36 
2A6  49  56  38 
6A7  43  6(25  36 
6E5 ..  4 9  6E6  4 3 
6116 ..  36  61i7  43 
rd27 ..  53  42  36 
17  • •  49  57  4,3 

23 
PRICES OF  A I I. (Yriint TYPES AS 

I il.:1,01t1F. 

Special Otter Rola G.12 Speakers. 
Rola ti.z2 P.M.'s with transformer, 57 6. 
Energised 0,230 or 2,50o ohms field, with 
transformer, 49.6. 

All Brand new and boxed. 
Orders 5 '- :Ind over sent Fost Free. Under 
3:- PleiN- ..dd bd. Postage. 

Have yea had our 1939 Catalogue, Handbook and 
Valve Manual?  90 pa  ges ct Radio Price 6d. * Bargains  and  Interesting  Data.   

ALL POST ORDERS TO: Jubilee Works, 167. 

Lower Clapton Rd., London, E. 5.  Amherst .1723 
CALLERS TO:  Jubilee  Works. or our NE W 
PREf,..!CES,  169,  FLEET  STREET,  E.C.4. 

or SO, High St., Clapham, SW 4.  Macaulay 2 

evE 

issi wwagss, 
ENGINEERING 
OPPOliTy„t a.5_ 

A06-6 1.4 

um  usw  

PROFESSOR 
A• hi• LO W 

NGINEERING 
OPPORTUNITle 
FREE! 
This unique IIand.hoolt ahows 

the  may  way  to  secure 
A.M.I.C.E.. 
A.M.I.E.E., 

milar qualifications.  • 
W E GUARANTEE— 
"1110 PASS—NO FEE." 
Details an given of over 01 

Diploma Courses in all branehee 
f Civil, Beth., Hee, Motor, 
Aero,  Radio  and  Televisios 
Engineering, Balding. Govern-
ment Employment, eft. 

Vr.te f,r this eulightenin;  to-lac FREE m1.1 pot, free. 
British Institute of Engineering  Technology. 
NO. Shakespeare Bowe, 17, 18, 18, Stratford Place. W.I. 

FREE A D VICE B U RE A U 

COUPON 
1 This coupon  availalle mail July Sth, 1939, I 
am mug accompany all Queries and Wrinkles. i 
PRAC"fICAL AND AMATEUR WIRELESS, 

1/739. 

MISCELLANEOUS 

T HERE'S MONEY IN RADIO I—If you under-
stand radio you tan make substantial nroflts in 

spare time. For hints and Ideas get MONEY-MAKING 
MADE EASY, by L. Harvey Wood. Available from 
all books.ellers, 216 net, or by post, 2/10, from the 
Publisher, C. Arthur Pearson, Ltd., Tower House, 
Southampton Street, London, W.C.2. 

T PRACTICAL MOTORIST'S ENCYCLOP-E-
DIA, by F. J. Catnm, 3s. 6d. net.  A lucid 

exposition of the principles, upkeep and repair of 
every part of the car. 442 illustrations. From book-
sellers everywhere, or by post 4e. from George Newnes, 
Ltd.  (Book  Dept.),  Tower House,  Southampton 
Street, Strand, London W.C.2. 

Practical Handbooks for 

the  Modern Handyman 

THE HOME 
MECHANIC 
SERIES 



HIST0111(  SOUVENIR  
The KING AND 

CANADA AND THE U. S. A. 
>few+ 

Actual 
size oi 
Book 
12' x 9' 

George Netence, Ltd 

A Faithful 
Pictorial 
Record of 
Their 

Majesties' 
Tour in 
Canada 
and U.S.A. 

The Canadian and American Tour of 
Their Majesties King George VI and 
Queen Elizabeth is yet another glorious 
milestone in the history of the British 
Empire, and everyone will want a 
permanent record of the historic occa-
sion. This supeil) Souvenir is lavishly 
illustrated on every page with splendid 
pictures—photographs which take you 
with the King and Queen through 

Canada and the United States. 

Packed with fascinating photographs 

of an epoch-making trip, including : 

The departure from London. Ceremony 
of the Keys at Portsmouth. Leaving port. 
The Princesses' final wave. The Empress 
of Australia passing through the Fleet. 
Interior view of the Royal Liner. The King 
films the ice-fields.  The historic landing 
at Quebec. Canada's tumultuous welcome. 
Inside the Royal Train.  Scenes at Mon-
treal, Ottawa, Toronto, Winnipeg, etc. 
The Prairie Lands and the Mighty Rockies. 
Victoria and the Far West. Among red-
skins and " Mounties."  The King and 
Queen in the U.S.A. Also map, with dates, 
of Their Majesties' 7,000-mile journey 

across a continent and back. 

Make sure of your copy to-day— 
the  demand will  be exceptional. 

6D2 
Of all Newsagents and Bookstalls, or by post 
8d. from the Publisher, George Newnes, Ltd., 
Tower House, Southampton Street, Strand, London, 

W.C.2. 

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed In England by 
THE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand: GORDON & GOTCH, LTD. South 
Africa: CENTRAL NEWS AGENCY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum ; six months, 

8s. 10d.  Registered at the General Post Office as a newspaper and for the Canadian Magazine Post. 


