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A SIMPLE TWO-VALVE SHORT-WAVER—See Page 63. 
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PETROL 'PLANE 
T HIS month's " PRACTICAL MECHANICS," 

the magazine of modern marvels, gives you full 
constructional details of a magnificent petrol-driven 
model aeroplane. Proportioned with absolute accuracy, 
it will take off like a real aeroplane and ascend to an 
enormous height — with a thrilling 
crackle from the exhaust almost as 
loud as that which issues from an 
actual machine! 
Its flight is limited only by the 

amount of petrol carried, for it will 
fly for an indefinite period at speeds 
of about 6,000 revolutions per minute! 
It is easy and cheap to build 
—and by making it you can enter 
"PRACTICAL MECHANICS" 
competition with a first prize of £50. 

Other  Special  Con-
tents  of the  April 
PRACTICAL  ME-
CHANICS'  include : 

TRICK BOXES AND HOW THEY 
ARE MADE 

SWISS MOUNTAIN RAILWAYS 
• HOME-MADE  BURGLAR 

ALARMS 
OVERHAULING THE PIANO 
AN  INVENTOR  WHO  DIS-
APPEARED 

THE MONTH IN SCIENCE AND 
INVENTION, Etc. 
PRACTICAL MECHANICS" is prolosel 
illustrated with specially-taken photographs. 

and diagrams, plans and drawmgs. 

SEE THE APRIL 

April 3rd, 1937 

FIRST 
PRIZE 

c50 
And  nu merous  other 
prises in "PRACTICAL 
MECHANICS" splendid 
Co m petitio n  for 
builders of this 'plane. 

A GREAT 

OPPORTUNITY FOR 

THE M ODEL 'PLANE 

ENTHUSIAST. 

'UTICA!. 
MECHANICS 

THE MAGAZINE OF MODERN MARVELS 
Of all Newsagents and Bookstalls, or by post 8d. from The Publisher, George 
Ne WIWS, Ltd., Tower House, Southampton Street, Strand, London, W.C.2. 

George ,e,, 

r. cs. 1-142. 
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THE HEART OF THE SUPERHET P7: 54  
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Technu-al staff-
W. J. Delaney, H. J Berton Cltapole, 

B.Sc.,  Frank Preston. 

ROUND the WORLD of WIRELESS 
The Simplest S. W. Two-valver 

THE constructor will find much to 
interest him in the following pages, 

and of particular interest is the neat two-
valve short-wave receiver, which is a 
development of the Simplest One-valver 
which has proved such a great success in 
the past. The numerous logs which have 
been published from readers show just what 
can be accomplished with a single valve 
when used in a suitable circuit, and the 
two-valver described on page 63 is a similar 
arrangement with the addition of a single 
L.F. amplifying stage, and consequently, 
will give louder signals.  No blueprint is 
available for this receiver, but it is so 
simple to make up that all of the details 
given in the article will be found suitable 
for even the beginner.  An interesting 
article is also included describing the 
construction of some simple and novel 
types of tuning dial. The present enthu-
siasm for simpler dials, especially of the 
" alphabetical " type, lends interest to this 
article, and every reader should find one 
type of dial included which will meet his 
requirements. 

More Coronation News 

Fi THER fixtures have been arranged 
tt)), the B.B.C. for Coronation week, 

and it is now announced that on Coronation 
Night (May 12th) a special Coronation 
party *ill be held. So far, three well-
known  acts" have been booked. These 
alv Elsie and Doris Waters, Clapham and 
Dwyer, and the Two Leslies. It is hoped 
soon to announce the names of others 
who will be present, and the Party will 
follow closely the lines of the famous 
Christmas Parties, and will run for seventy-
five minutes. 

Copyright Waived 

AFURTHER item ofCoronation interest 
is that the B.B.C. will waive the 

copyright clause on its transmissions. 
This, it is hoped, will lead to very large 
public-address gatherings and meetings 
in all parts of the country, where the B.B.C. 
programmes will be relayed. The Marconi-
phone Company announce that the task 
of relaying the broadcast to the crowds 
thronging the route of the procession will 
involve over 25 miles of twin wire, connect-
log up over 50 tons of apparatus, with a 
thousand  valves  working  continually 

throughout 24 hours! In addition to this, 
there will be a complete "stand-by" 
apparatus in the unlikely event of a 
breakdown. Fifty trained engineers will be 
in charge of the apparatus for the entire 
24 hours. 

Television and Astronomy 

DURING a speech at Strasbourg, Prof. 
Lallemand said that  astronomers 

were keenly interested in the present 
television developments.  It is expected 
that television will play a great part in 
future astronomical studies, as the fact 
that light is changed into electrical energy 
and changed back again by the television 

••••• ••••• =r+Fel m, .1•••• .a mr, r•• •••• 1 
Binding Cases 1 
for Vol. IX  i 

May now be obtained 
from the address below 
Price 3s. 6d. complete 
with Title Page and Index. 

The Index alone 
costs 7d. by post. 

.0  0 

Applications to be sent to: 
The Publisher, George Newnes, Ltd., 
Towel'  House, Southampton  Street, 

Strand, W.C.2. 

equipment will lead to amplification far 
greater than is obtainable by ordinary 
telescopic means. 

Philco Balloons LOOK out for one of the van-coloured 
balloons released by Philco between 

March 22nd and April 3rd. These are filled 
with hydrogen gas which may keep them 
aloft for a considerable time.  Approxi-
mately 2,000 of these have been sent up 
each day, and on them is printed a coronet 
with a message to the effect that if the 
finder writes to the Philco works, giving 
details of where the balloon is found, he 
will receive free a new and informative 
booklet. " A Guide to Receptitin of Short-

wave Broadcasting Stations." It is estimated 
that 250 cylinders of hydrogen, each 
containing 100 cubic feet of gas, will be 
used before the last balloon is sent off. 

France to Nationalise Radio ?  • 
IT is stated that the French Government 
1 has under consideration the question 
of nationalising the whole of the radio 
manufacturing industry. This is stated to 
be in pursuance of the Government's plans 
to nationalise all industries having any 
connection with war activities. 

Sir James Barrie ON May 10th, the Monday of Coronation 
week, a play by Sir James Barrie 

will be broadcast in the National pro-
gramme.  The play selected for this first 
opportunity listeners have had of hearing 
over the microphone any of the great 
dramatist's works is " Dear Brutus." First 
produced at Wyndham's Theatre in 1917, 
with the late Sir Gerald du Maurier in the 
leading role, it met with instantaneous 
favour and has since been frequently 
revived. 

Variety in Miniature 
ON April 2nd Cora Goffin, the musical. 

comedy star and principal boy in 
pantomime, is the chief attraction in this 
Midland programme of" Variety in Minia-
ture," compered by Martyn  Webster. 
Billy Gordon, with his piano-accordion, has 
his first broadcast; Jack Woodroffe, who 
won a Birmingham newspaper talent 
competition, will appear in impressions; 
Jim Collier, the Singing Lumberjack, will 
sing some Hill Billie numbers accompanied 
by Martini and his Music; and Mr. Webster 
is to introduce a new character, Professor 
Whup, who gives " a Helpful Talk on Life's 
Little Problems" under the title of " This 
and It." 

Coronation Television Arrangements 
I T is announced that close-up pictures of 
the King and Queen as they pass in the 

Coronation procession will probably -be 
seen on the television screen. The B.B.C. 
has been experimenting with a telescopic 
lens, which, it is hoped, will make this 
possible. Three special vans are to be used 
for televising the procession, and both 
land lines and a wireless transmitter will 
be available, as a link between them and 
the Alexandra Palace. 
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ROUND the WORLD of WIRELESS (continued) 
To Stop Radio Noises NVE are informed that another step has 

been taken towards legislation to 
snake electrical interference with broad-
casting illegal.  Following a report of a 
special committee of the Institution of 
Electrical Engineers, it is understood that 
the Government ultimately intended to 
introduce such a measure. The chief causes 
of unwanted noise are lifts, trolley-buses, 
and trams, household appliances, such as 
vacuum cleaners, small electric motors, 
" Neon "  signs  and  electro-medical 
apparatus. 

Microphones at Coronation Cere-
mony 

I T is stated that for the Coronation there 
will be microphones at 100 points in 

the Abbey. Many will be for the use of 
foreign commentators, whose descriptions 
will be relayed to the capitals of Europe. 
There will also be 36 microphones on 

the route for the use of home and foreign 
broadcasters, and the four radio channels 
to America will all be working. 

Sir Adrian Boult to Visit Dublin 
I T is announced that Sir Adrian Boult, 
at the invitation of the Director of the 

Irish Free State Broadcasting Service, 
will go to Dublin on April 11th to conduct 
a public concert which will be broadcast 
from the Gaiety Theatre. 
This will be the first time that the B.B.C. 

Jack  Hylton.  who 
recently returned from 
a  very  successful 
Europe401 tour, and 
who may be heard 
on the air  during 
Coronation Week. 

Director of Music has conducted a concert 
in Dublin, and it will also be the first appear-
ance in public of the Irish Free State 
Broadessting Orchestra. The soloists will 
be Thelma Reiss, who will play Elgar's 
Violoncello Concerto; and Renee Flynn, 
who will sing a group of arias with the 
orchestra.  The main item in the pro-
gramme will be Brahms's Symphony No. 
2 in D. 

True Stories ANGUS BAXTER, manager of the 
Bristol Ice Rink, will tell " The 

Wayfarer's Story" in the series of True 
Stories in the Western programme on 

:INTERESTING and TOPICAL I 
NEWS and NOTES 

I ,•= .11.11 M141411 MPI U M W, A.1 1.1 , M•101 

April 2nd. After sitting on an office stool 
for five years, he decided he wanted some-
thing more out of life than a further 36 
years on the same stool, so he shook the 
durt of tlie city from his feet and set forth 

Regional Listeners to Share in Tele-
vision Programmes 

BROADCAST listeners will be interested to know that twice within the next 
month  owners of ordinary  broadcast 
receiving sets will be able to hear the sound 
portion of television transmissions from 
Alexandra Palace.  The first occasion will 
be at 9 p.m. on Tuesday, April 6th, when 
the artists will be Frances Day, Irene 

The illustration shows one of the many us to which Exide batteries are put—Pathe Pictures Ltd. 
use pow:r from an Exide to operate the talkie apparatus in their portable camera unit.  No doubt 

scenes of this type will soon be included regularly in the television programmes. 

on the adventures about which listeners 
will hear. 

Variety from Bath 

AVARIETY programme will be broad-
cast from the stage of the Theatre 

Royal, Bath, on April 9th. The artists will 
include Jack Mayor and Alan Kitson in 
songs at the piano, and Sid Dooley, 
comedian. Charles Gordon will play hand-
bells. 

Violin Recital PAUL BEARD, who is the leader of the 
B.B.C.  Symphony  Orchestra, will 

revisit his home town of Birmingham on 
April 3rd, and give a violin recital. The 
programme will include Braluns's Sonata in 
D minor. Paul Beard, who was formerly 
leader of the City of Birmingham Orchestra, 
is the son of a Birmingham violinist and 
the grandson of a Birmingham singer. 

" Cine-Variety " from Gloucester 

THIS is the first broadcast from the Theatre de Luxe, Gloucester, which 
in its thirty years has had the distinction of 
being the first to introduce a continuous 
programme of pictures in the West Country, 
the first to introduce talkies, and the first 
to introduce a policy of cine-variety.  The 
manager, since early in 1929. has been 
Major Ernest Clifford.  Wyndham Lewis, 
the organist, who will play in this Midland 
programme on April 8th, was formerly 
associate organist to Reginald Foort, at 
the Regal, Marble Arch. The instrument is 
a three-manual, nine-unit American theatre 
organ. 

Prador and Lydia Sokolova. Sound will be 
transmitted as usual on 7.23 metres, as 
well as on the Regional wavelength. 
On April 15th evening television trans-

missions will begin at 9 o'clock, with a 
thirty-minute programme by Henry Hall 
and the B.B.C. Dance Orchestra, and the 
sound part will be heard also by Regional 
listeners. 

SOLVE  [IS  
PROBLEM No. 237 

Black built a batt ery buperhet haN lin.: at one. 
control potentiometer and condenser con-
nected in series between anode of the out put 
valve and earth in the usual manner.  When 
the set was switched on reception was satis-
factory, but as the tone control was rotated 
towards minimum setting the fuse  bulb 
glowed and eventually burnt out.  What was 
the trouble ? Three books will be awarded 
for the first t hree correct solutions opened. 
Address your solutions to the Editor, PRAC-
TICAL AND AMATEUR WIRELESS, Geo. Newnes, 

Tower House, Southampton Street, 
Strand, London, W.C.2.  Envelopes must be 
marked Problem No. 237 in the top left-hand 
corner, and must be posted to reach this office 
not later than the first post on Monday, 
April 5th, 1937. 

Solution to Problem No. 236 
The priniary winding in the aerial coil of Edmund's 

receiver was broken. 
The following three readers successfully solved 

Problem No. 235, and books are accordingly being 
forwarded to them:  F. H. Mercer, Ward Si, Sick 
Quarters. R.N. Barracks, Chatluun:  W. C. Young, 
32, Ettimadale Rd., Weymout h, Dorset: H. C. Cooke, 
88, Dunstable ltd., Luton, Beds. 
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Terminals, Plugs anc Sockets - 
- - There's No Connection] 

53 

The Trouble Does Not "End" at the Terminal.  It Usually Commences There! 

THE writer, a service engineer belong-
ing to a company whose name is a 
household word, has recently been 

amusing himself by reading a number of 
books on service work published both here 
and in America, also sundry articles appear-
ing in these countries, and gives below a 
number of faults which, although not 
uncommon, have been rarely, if ever, 
mentioned. 

Stupid Mains Plugs 

A common cause of spluttering in com-
mercially-built receivers is such a stupid 
one that the engineer never bothers to 
mention it, and the amateur usually thinks 
of it last. This is the actual connection 
between the mains cord and the mains plug. 
The average mains plug is peculiarly 
unsuitable for this purpose, having the 
usual ridiculous hole in which the end of 
the flex is inserted, which in turn is intended 
tl be gripped by a screw of absurd dimen-
sions, which may, with luck, grip as many 
as half of the metal strands. This connection 
very often becomes loose due to one or 
more strands working out from under the 
screw, leaving the rest of the bunch a 
poor fit. In the absence of an intelligently 
designed plug, the best remedy is to bind 
the strands together .so that the screw 
cm be made to grip them without them 
spreading unduly. Where the cover permits 
or it, it is a good idea to bare about fin., 
take the strands through the hole, round 
the outside, and back through the hole 
again.  Obviously the screw should not 
be tightened to the point where the flex is 
cut, but it should be tight enough to prevent 
any possibility of arcing. which sets up 
most disagreeable interference. 

Plugs and Sockets 

There is an increasing tendency for 
manufacturers to terminate the aerial and 
earth connections of the set with sockets, 
and to generously provide two particularly 
nasty little plugs intended for the earth 
and aerial leads. At least one manufacturer 
recommends 7-22 copper wire for the earth 
" which should continue unbroken to the 
actual receiver," but thoughtfully provides 
a plug in which only three strands will pass 
through the hole provided for that purpose. 
These plugs are in themselves satisfactory, 
but many of them have a common failing. 
The wire is intended to be held in place 
by the metal plug portion which is screwed 
up against it. Often when screwed right 
home it will not properly grip a piece of 
wire of reasonable gauge, and while the 
wire is clean, all is well, but when the wire 
oxidises, nasty scraping noises are heard 
in the speaker if the lead sways. Trouble 
of this nature is peculiarly awkward to find, 
as if the lead is taken and shaken from side 
to side at an angle that is at all acute, it 
may bring the wire into perfectly good 
contact. It should not be necessary to add 
that such manufacturers go to great trouble 
to lower H.F. resistance of their tuned 
circuit, and it is intolerable that resistance 
should be set up in the aerial plug, which 
necessarily happens unless the plug grips 
-the wire tight enough to prevent oxidization. 

The Elusive Gas Pipe 
Many listeners arc obliged to use a water. 

pipe "earth" which, at best, must have 
a fairly high resistance. Along this resistance 
there is a potential drop, consequently if 
any metal comes in contact with the pipe 
throughout its length, which is in turn 
connected to earth, it will cause some sort 
of noise to be act up in the loud speaker. 
Many years ago a case was investigated 
where a set made the most alarming noises 
when a motor-bus went by. This was due 
to a water-pipe " earth " touching a gas. 
pipe momentarily when the motor-bus 
caused it to vibrate. Such a trouble as this 
is not difficult to find provided the water. 
pipe is visible throughout its length, but 
unfortunately this is rarely the case. To a 
lesser extent the same trouble can apply 
where the water pipe touches some other 
earthed object at a point above (possibly 
several stories above) where the earth lead 
from the set is connected. 

Ancient Wall Sockets 
Wall sockets that have been left undis-

turbed for a term of years often make very 
bad connection with the supply wires, 
due to damp, verdigris, and any of the 
other troubles which can attack a wall 
plug not protected by a box at the back. 
Such a state of affairs often gives rise to a 
minute arc between the wire and terminal, 
which, in turn, can produce a most appalling 
racket in a sensitive wireless set of the 
superhet class. The remedy is obvious, and 
it is sufficient, therefore, to draw attention 
to it. It will be appreciated that an ordinary 
A.C. volt-meter is not likely to reveal the 
trouble, the obvious pointer being whether 

the set works satisfactorily when plugged 
into some other socket. The same trouble 
would, of course, appear with a broken 
wire, but this usually solves itself, as the 
broken ends of electric light cable very soon 
move apart so that a complete break occurs. 

A Screw Loose l 
The reprehensible habit of neglecting to 

"earth" a mains set is getting more 
and more common. Admittedly in nine 
cases out of ten reception is not improved, 
but it is unquestionably desirable from the 
safety aspect. An unearthed chassis brings 
quite a few lesser troubles in its wake; an 
example will serve to indicate them. Sonic 
chassis are fixed in their cabinets by four 
nuts and bolts. In due course the base of 
the cabinet warps, and a nut and bolt which 
were previously under tension become loose 
and rattle on the chassis. If the chassis is 
earthed, this does not matter in the 
slightest. If it is not earthed, it will still 
not matter in 99 eases out of 100, but in the 
odd case it will faithfully record its move-
ments on the loudspeaker by a peculiar 
scraping noise, which can be imitated by 
scraping the aerial lead gently with a piece 
of metal. 'The trouble, of course, occurs in 
those receivers which are inclined to be on 
the verge of instability when the earth is 
removed, and it is more likely to occur 
with sets one or two years old, rather than 
with those of this season, which, taking them 
all round, are extraordinarily stable. Where 
the practice is indulged in of earthing the 
speaker chassis to the set chassis, the same 
trouble arises when one of the bolts becomes 
loose which fixes the speaker to the baffle. 

Peter Yorke, a newcomer to the " H.M.V.- lists, and a favourite broader:sling band leader, is 
here seen making his first records at the "His Master's Voice - Studios. They are entitled: 
"A Nice Cup of Tea," and " Love Me To-day - (H.11,1. V. BD5179) and" Smoke Dreams." 

and "There's That Look in Your Eyes Again" (IL M. V. BD5180). 
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The HEART of the SUPERI- ET 
Indicating the importance of the Frequency-changer Stage, with Useful 

Advice Concerning the Choice of Frequency-changer Valve. By Idris Evans 

CONTRARY to a general belief, the 
superheterodyne is by no means a 
product of the past five years. 

Superhets were in use before broadcasting 
commenced in 1922, but they fell into 
disuse about ten years ago and then suddenly 
reappeared in 1932. Their disappearance 
in 1927 was partly due to the advent of the 
S.G. valve and the consequent improvement 
in straight receiver performance, but the 
main reason was the difficulty which was 
then experienced in obtaining stability 
and good quality reproduction from the 
superhet. These disadvantages were due 
to the imperfections of the frequency-
changer stage—the most vital section of the 
superhet. 
During the five years between. 1927 and 

1932 S.G. valves were gradually improved, 
and by the latter year the straight receiver 
using two H.F. stages had reached the 

Fig. 1.—Showing the tuned circuits associated 
with the p:ntagrid frequency-changer. 

height of its popularity. Its sensitivity 
and selectivity were of a high order. As the 
transmitting stations were increased in 
number and their power was doubled and 
trebled, however, it was realised that 
the selectivity of most straight sets fell 
short of requirements. It was then that the 
superhet reappeared—a greatly improved 
superhet from the 1925 type owing to the 
improvements which had, in the meantime, 
been made in the design of the frequency-
changer stage and its associated components. 
Coils, tuning condensers, and I.F. trans-
formers had been improved and by correct 
use of screening cans it was found possible 
to maintain stability even with both wind-
ings of the I.F. transformers accurately 
tuned  by means of trimmers.  This 
balancing improved the selectivity and 
sensitivity, and screening of the H.F. coils 
and wiring prevented the pick-up of 
unwanted signals, thereby providing a 
further improvement in selectivity and a 
reduction of whistles. 

The Pentagrid Valve 
Simultaneously with the improvement in 

(toil design and screening technique came 
the modern frequency-changer valve.  In 
the early superhet two valves were used 
to produce the intermediate frequency 

beat note, but it was found that one 
valve could perform this function equally 
well, thereby simplifying the wiring of the 
external circuits and reducing the current 
consumption. Several multiple valves are 
now in common use as frequency-changers— 
namely, the pentagrid or heptode, the 
octode, the triode-hexode, and the triode-
pentode. The first to appear was the 
pentagrid. This comprises an S.G. valve 
and a triode in one bulb, the S.G. section 
acting as the modulator and the triode as 
the oscillator, the two sections being coupled 
by means of the electron stream inside the 
valve. The pentagrid is very suitable for 
use in receivers tuning to the normal 
medium and long wavebands.  It can also 
be satisfactorily used for the normal short 
wavebands of 15 to 100 metres provided 
that the tuning circuits are carefully 
designed. 

The Octode 
The octotle works on the same principle 

as the pentagrid, but has an extra grid— 
the suppressor grid. In practice there seems 
to be little difference between the per-
formance of these two types, and as far as 
the constructor is concerned they may be 
freely interchanged. 

The Triode-hexode 
The difficulty experienced in making the 

pentagrid oscillate satisfactorily below 
20 metres accounted for the appearance of 
the triode-hexode.  As interest in short 
waves increased, the necessity for a fre-
quency-changer that would function equally 
well on the normal broadcast bands and on 
the short wavebands became evident.  As 
its name indicates, the triode-hexode is a 
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Fig. 2.—A frequency-changer stage using a triode-
hezode.  It will be noted that the oscillator anode 

circuit is tuned. 

combination of hexode and triode, the 
difference between its internal construction 
and that of the pentagrid being the addition 
of a mixer grid which is connected internally 
to the oscillator grid. Its superiority over 
the pentagrid on the lower wavebands is 
accounted for by the almost complete 
absence of interaction between the oscil-
lator and modulator sections.  As shown 

in the diagram, Fig. 1, it is customary to 
tune the oscillator grid when a pentagrid 
is used, but better results are generally 
obtained with the triode-hexode when the 
oscillator anode circuit is tuned—the 
circuit is shown in Fig. 2. The pentagrid 
and triode-hexode are interchangeable, 
however, without the necessity for any 
circuit alterations, and in most cases it 
will be found that good results will be 
obtained with the pentagrid and the triode-
hexode with either the oscillator grid or 
oscillator anode circuit tuned. 

Fig. 3.—Showing the most commonly used circuit 
arrangement for a triode-pentode. 

The Triode-pentode 
The last type is totally different from 

the other three.  It comprises a pentode 
frequency-changer and a triode oscillator • 
screened from each other, and except for 
the common cathode the two sections are 
independent of each other. It is claimed 
that the screening of the two sections 
eliminates interaction between the aerial 
and oscillator circuits, thereby preventing 
frequency drift. This type of frequency-
changer is suitable for long, medium, and 
short-wave reception, but owing to the 
fact that it is not interchangeable with 
the other three types it is not very 
commonly used by constructors. 

r THE  WIRELESS  1 
CONSTRUCTOR'S 

ENCYCLOPPEDIA By F. J. CAMM 4th 
(Editor of " Practical Edition 5 I 
and Amateur Wireless -)  net. f 
Wireless Construction, Terms, 
and Definitions explained and 
illustrated in concise, clear 

language. 
From dl Booksellers, or by post 5/6 from 
George Newnes, Ltd., Tower House, South-
ampton Street, Strand, London. W.C.2 
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Camera Progress 

THE success of the transmitting side of 
television is indisputably linked up 
with the sensitiveness of the camera 

equipment used for scanning and generating 
the initial television signal. Lack of 
sensitivity reveals itself in the final picture 
as an overall covering of fine black and 
white spots, which for want of a better 
term is generally referred to by the tech-
nician as " mush." To give a better signal 
to mush ratio, therefore, it is quite common 
practice in the studios to submit the 
artists to the effects of glaring and high 
light intrinsic value lamps.  Naturally, 
modern equipment is of much better 
quality than the early apparatus, although 
it was only a few months ago in France 
that the studios had to be supplied with 
pedal exhaust fans and tubes to dissipate 
she rather unbearable studio heat brought 
ta bout by these lights. It is very trying 
for artists to act under these conditions, 
and continual research is being applied 
in an effort to effect the greatest possible 
improvement in camera sensitivity. The 
importance of the latest news concerning 
the Farnsworth electron camera cannot 
therefore be over-estimated.  For head 
and shoulder close-ups it is claimed that 
in the American laboratories of this 
inventor only about half a kilowatt of 
lighting is necessary, a reduction which 
will be welcomed ,by all, for it suggests 
that outdoor scenes under non-favourable 
weather conditions should' now be possible. 
Speaking of outdoor television shots, it is 
interesting to note that the B.B.C. have 
already made some moves in that direction. 
With the occasional brighter days, golf 
and horse-riding lessons have been featured, 
and the engineers on the cameras them-
selves have now been provided with leather 
helmets which incorporate the headphon( 
used to give instructions from the control 
room without being influenced by ex-
traneoul noises. In addition, these men 
wear rather tight-fitting flying suits and 
leather gauntlets as a protection against 
the inclemency of the weather. 

Censorship 
IT is being stated quite freely in many 
quarters that the main reason for the 

ban imposed on televising the Coronation 
ceremony scenes inside Westminster Abbey 
(some still hope the decision is not irre-
vocable) is one of censorship. When 
films are taken it is an easy matter for the 
small committee (already officially ap-
pointed) to censor the developed result, 
and delete anything which seemed to 
suggest a lacking of the dignity which must, 
of course, be associated with such a cere-
mony. On the other hand, the B.B.C. 
officials pointed out quite rightly that a 
half turn on one control knob would be 
sufficient to black out the television picture 
completely if those in authority felt that 
during any period the results observed did 
not fall within the prescribed conditions. 
Apparently this has failed to impress the 
Abbey authorities so far, and may be due to 
the fact that they have never seen a 

isE  

picture or familiarised themselves with the 
Alexandra Palace apparatus. 

Derby Prospects 

ALTHOUGH some three months away. 
plans are already being discussed 

to see whether this year's Derby can be 
televised.  The race itself always excites 
world-wide interest, and to link it up with 
television would be an excellent thing for 
the service.  On two previous occasions 
this has been done. The first was on June 
3rd, 1931, when the first portable daylight 
television van of the Baird Company was 
positioned against the course rails, the 
generated signals being sent by land line 
to Long Acre, thence to Savoy Hill, and 
finally, Brookmans Park, where they were 
radiated by the London National station 
as a thirty-line low-definition picture. A 
year later, however, a more ambitious 
experiment was undertaken, for a Baird 
daylight television van, with improved 
scanning equipment, sent signals showing 
the Derby scenes to the Metropole Cinema, 

realise what increased picture size involves. 
The maximum picture area on any cathode-
ray tube commercial receiver at present 
available is 110 sq. ins. ; this being obtained 
with tubes having a fluorescent screen face 
of 15in. diameter.  For home purposes, 
this is ample for most occasions, but where 
large audiences are to be entertained and 
cost is not a very prime factor, then this 
can be multiplied very considerably. The 
best method so far is to use a projection 
type cathode-ray tube. This is of the same 
standard type, but has an almost flat 
oircular face with very thick glass. In this 
way, optical distortion is avoided alto-
gether, and the actual picture size on the 
screen seldom exceeds 8in. in width and is 
often less.  The picture is so bright and 
sharp, however, that it can be projected 
right through the end of the tube on to a 
Teen remote from the receiving apparatus. 
In this way, pictures from 2ft. wide up 
to at least 6ft. wide can be shown. In 
the exhibit shown by Telefunken in Per!in 
recently, the actual screen itself was 
covered with small glass beads in order to 
concentrate the lighting, and so enable 
the brightness of the picture to be en-
hanced. It must be noted, however, that 
the anode voltage required to operate a 
tube of this nature is particularly high, 
anything up to 20,000 volts having been 
employed so far, while the deflecting vol-
tages in the case of electrostatically operated 
tubes are also considerably higher than 
normal. It is these factors which govern the 
initial cost, but no doubt concentrated 
re.earch will help very materially in making 
this a commercial proposition. 

Two Baird Televisors. Models T.5 and T.6. 
These are now the lowest priced complete 
television receivers on the market. 

London, where pictures were shown as a 
three-zone arrangement with ninety-line 
definition on a screen 10ft. by 8ft.  Un-
doubtedly, this was a great achievement, 
and in addition to the land line pictures 
the race was again broadcast as thirty-line 
pictures by the London National station. 
With the hope of a high-definition Derby 
transmission, however, with its increased 
picture detail, the results should be out-
standingly good. 

Large Television Pictures 

AGOOD deal is still being talked about 
large television pictures for the home, 

but in the majority of cases the persons 
participating in the discussions fail to 

New Zoo Television Series 
LREADY a large number of children 
look forward eagerly to television's 

"Zoo Day," which occurs once a fort-
night, when Mr. Seth Smith brings a new 
party of his little friends from Regent's 
Park. In the new series which opens on 
April 9th, it is hoped that some of the 
larger animals will be persuaded to face 
the television camera,  for, with the 
approach of warmer weather, it may soon 
be possible to stage outdoor parties with 
animals which are too big to be comfort-
ably accommodated in the studio. 
It is hoped also to bring children into 

the picture with the animals. 
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Sir  Noel  Ashbridge's 
Lecture 
SIR NOEL ASHBREDGE, in 

a recent lecture to the 
Institution of Civil Engineers, 
dealt with many of television's 
immediate problems as well as plans for 
the future.  After explaining how signal 
distribution will be linked up with the 
work of the Post Office in laying the 
coaxial cable, he stated that there is to be 
a single main cable with side spurs leading 
to the principal theatres, the Cenotaph 
and Whitehall, and vantage points on 
procession routes. The Alexandra Palace 
is already connected with Broadcasting 
House via the P.O.'s trunk telephone 
exchange near St. Paul's, and when the 
television van units are completed it will 
be possible to plug in the camera equipment 
at any of these points and so enable the 
programme director to cover a large pro-
portion of London events. Improvements 
were also in hand to extend the size of the 
studio stage, give greater mobility tcr the 
artists taking part in any performance, 
while the use of the telephoto lens 
would enable distant outdoor scenes to be 
covered. 
The problems associated with reception 

interference by the ignition systems of 
motor-cars were also mentioned. Until a 
year ago, he said, electrical interference 
caused by spurious radiation from the 
ignition systems of motor-cars and from 
electro-medical apparatus was known to 

Television  Notes 
exist, but the extent of the inconvenience 
likely to be caused was difficult to estimate. 
The effect of interference from the ignition 
systems of motor-cars had been found 
somewhat serious at distances of more than 
four or five miles from the transmitting 
station. The effect of a single motor-car 
was confined to a small area, so that even 
at distances of twenty or twenty-five miles 
from the transmitter the trouble was 
obtrusive only when a car was opposite 
a house where reception was being carried 
out.  Conditinns on a main read might 
be bad at any considerable distance from 
the transmitting station.  Reasonably 
simple means existed for. the prevention of 
those parasitic radiations, and it was to be 
hoped that means would be • found. for 
ensuring that all motor-cars were fitted 
with suppressors.  The difficulty did not 
occur on ordinary broadcast wayelengths., 
so far as motor-cars were coacerned, since 
the spurious emissions were not on wave-
lengths as high as 200 metres.  Similar 
interference from electro-medical apparatus 
was more serions, but much less widespread. 
Its cure was far more difficult. 
The use of directional aerials with 

reflectors was a material benefit as it 
brought the received television signal to a 

level considerably  in excess 
of the interference, and by 
reducing the degree of "gain" 
necessary  in  the  set  the 
quality of the observed pie- . 
ture was very noticeably im-
proved. 

Television at the  Ideal  Home 
Exhibition 

SINCE the present television service is one which is designed to give .home 
amusement it is quite natural to expect 
that the forthcoming Ideal Home Ex-
hibition at Olympia will include this feature. 
This has been done on more than- one 
previous occasion, the last being in con-
junction with the fashion parade. A tele-
vision studio complete with mobile scanning • 
unit, amplifiers and microphone was set 
up on one of the gallery floors and linked 
by land line to a large back projection 
television screen about 7ft. high by 3ft. 
wide:  Artists and mannequins situated 
in the studio were seen by the assembled 
audience watching the Pageant of Faehion 
in a hall .some distance. away, and the 
possibilities of television thereby demon-
strated. With the present exhibition it is 
proposed to have studio equipment re-
sembling that used at the Alexandra Palace, 
and visitors will see the resultant pictures 
on standard home receivers, thus being 
able to compare and contrast the real with 
it  miniature  electrically  reproduced 
. replica. 

I DIFFERENTIAL 
T HE problem, of matching two adjacent 
1 tuning circuits of a multi-stage receiver 
.s still unsolved in spite of many years of 
development and research. Considering 
the fact that the inductance values of two 
" accurately " matched • coils may vary 
by as much as ± 0.3 per cent, and that no 
two sections of a two-gang tuning con-
denser can be adjusted so as to be com-
pletely equal througliout the whole of their 
angular rotation, we are still faced with the 
balancing out of the remaining small 
variations between adjacent circuits. The 
introduction of the well-known variable 
trimmer condenser provided upon the 
majority of receivers is a definitely useful, 
though not 100 per cent. efficient, adjunct. 
The latter is actuated by a control knob 
concentric with, and rotating freely upon, 
the same spindle as the main tuning control, 
enabling  a small  additional  variable 
capacity to be placed in parallel with the 
front condenser section. 
This variable trimmer, together with the 

small semi-fixed trimmers (at the side of 
each section of the condenser) assists in 
neutralising the capacitative variations 
caused by: (a) stray capacities, (b) trans-
ferred capacities, and (c) inherent capacities 
of the components themselves. 
Upon analysing the causes of these 
iations one can see the futility of seeking 

a definite cure and must, therefore, provide 
methods of keeping their effect down to a 
minimum. Stray capacities (a) are de-
veloped by general receiver wiring, switches 
and screened leads;  under group (b) are 
capacities transferred across H.F. trans-
former windings due to the aerial circuit, 
anode circuit capacity of the preceding 
valve, and reaction capacities which vary 
at different settings of the tuner; inherent 
component capacities (c) consist chiefly of 
the grid-cathode valve circuits, self-capacity 

TRIMMING 
of tuning coils, and paralleled capacities 
caused by resonant points of high-frequency 
chokes. 
Whenever a grid biasing potential is 

applied to one or both valves (e.g.. variable. 
mu valves in A.V.C. stages) its decoupling 
components will further deviate the associ-
ated tuned circuit from its theoretical 
value. 
These  many  enumerated 

capacities have a marked effect 
at the lower end of the tuning 
scale where they represent a 
large percentage of the total 
circuit capacity and, consider-
ing their total effect, it is clear 
that the excess may occur in 
either the first or second tuned 
stage, and may even transfer 
itself to the other stage upon 
different wavebands. The in- trNitYs 
elusion, therefore, of the small 
semi-fixed trimmer is detri-
mental at the lower parts of 
the waveband, and the addi-
tional variable trimmer (in 
parallel with the front con-
denser) is useless when the 
predominant capacity already 
exists in its own stage— 
although some degree of adjustment can be 
obtained by adding more capacity by means 
of the side trimmer associated with the rear 
condenser section. 
Having no definite solution, one may 

resort to the use of a differential trimmer to 
enable tuning to be carried out to a greater 
degree of accuracy. Application of a 
"differential trimmer" has a decided 
advantage in that it is able to correct a two-
way inter-stage error by an external (panel) 
control, and when used the semi-fixed side 
trimmers may be set at minimum, thus 
improving the selectivity upon the lower 

EBONITE 
DISTAtiCk, 
PIKES DUPE)  PEAR SkTi 

OF CONDENSER 

wavelengths. Such a condenser can be 
easily improvised by ntodifying an old air-
spaced variable micro-differential condenser 
of, say, .00004 mfd. maximum capacity. 
By removing one-half to two-thirds of both 
the fixed and moving vanes to obtain twice 
the dielectric spacing, a " zero" capacity 
(when the .moving vanes are equally inter-
leaved between the -fixed vanes) in the 
region of .00001 mfd. will be obtained. 
External rotation may be effected by 
adopting a horizontal mounting so that a 
long ebonite knob may project's convenient 
distance through the face of the control 
panel. 

MOVING 
VANE 2.D005.fa 

6m4RED 

FIXING 
SCREW 

PROJECTIN6 
TRIMMER 
CONTROL 

Theoretical and practical arrange-
ment of a useful balancing device. 

The diagram illustrates the method of 
connection, although the valve circuits 
between the first and second stages, and 
after the second stage, are omitted for 
clarity. Again, it may be mentioned that 
the author has also applied the principle to 
facilitate trimming bandpass coupled cir-
cuits with definite advantage.—W. A. Har-
rison (Aintree). 

1The CYCLIST -  2d. 
Every Wednesday. 
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Television Programme Delays 

JUST as a mild warning to the B.B.C. I should like them to 
know  that  I am  looking  in 
regularly every day, and I tell them 
that having spent £70 on a television 
receiver to look in for two periods of 
one hour each per day, I am dis-
satisfied with the amount of each 
hour which is wasted in delays 
between the items. It is too bad to 
have to spend a large sum of money 
as I have done in the interests of 
science, to have to waste about 15 
minutes of every hour; also I com-
plain of the fact that the clock hands 
which appear before the programme 
starts are not correctly set.  May I 
also say that the programmes do not 
start to tisne, and that some of the 
items are not suitable for television. 
Bands and that sort of thing should 
be heard and not seen.  The other 
afternoon  during  an  interval,  a 
gramophone  record  was  played, 
which lasted for six minutes. There 

P I ISOrl  Radio 

was no vision programme during this 
period.  Now that the B.B.C. knows 
that no less a person than myself is 
looking in, I have no doubt that they 
will change their ways. I do not like 
to think that as a result of my con-
tinued onslaught about crooners and 
dance bands they have decided lo let 
dance bands go, but the fact is, they 
are going, and you must draw your 
own conclusions. 
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Now I am assailed 
by fear that we may 
have another dance 
band in spite of the 

B.B.C.'s edict.  We all know that 
the listening public doesn't want 
one,  and  I hope that we may 
now be left to listen in peace.  Let 
those who want dance bands buy a 
gramophone or go to the music-halls. 
If you find an immediate improve-

ment in the television programmes I 
do hope you will show your approval 
in the usual way. I smoke anything 
and have no particular preference in 
the cigarette or cigar line.  I drink 
whisky and champagne, and my car 
is in such a state of decrepitude that 
some of you out of sheer gratitude 
may like to club together and buy me 
a new one.  Having spent my last 
available cash in the interests of the 
science of television I simply have not 
the money left to buy a new one, nor 
even . to have my old one repaired, 
so do take pity on me. If you have 
any old clothes, such as shirts, or a 
pair of breeks which are not too badly 
Patched, they would be very welcome. 
I shall be able to build a house very 
shortly with the bricks which readers 
arc continually hurling at my head, 
so I merely ask them for a few old 
clothes and a few of the amenities ol 
life which make it bearable. The way 
of the pioneer is indeed hard.  For 
me the thorny paths of penury, and 
the hard knocks of adversity. It was 
always thus.  Had I turned my un-
doubted ability into the channels of 
filthy lucre and bard commercialism 
I should have made a fortune. As it 
is I prefer to reside in the limbo of the 
unknown and have allowed Marconi 
and others to make the money which 
should have rightly come to me ! 

" Superior, Swanky, or Condescend-
ing ? " 

At a conference in Leeds arranged 
by the B.B.C. to discuss talks, 

a certain learned doctor said that 
women who broadcast are superior, 
swanky, or condescending. He might 

have added that some of them are 
supercilious, snobbish, silly, circum-
locutory, circumnavigatory, and inane. 
Broadcasting appeals to their vanity 
because they like to know that it 
annoys their lady friends, who sit at 
home at afternoon tea parties, tearing 
the lady broadcaster's character to 
shreds. The same speaker said that 
the microphone was not kind to 
women's voices, and there was a 
sameness about the female voice that 
became irritating.  I do not quite 
agree with 'this.  There are some 
tidies with music in their speaking 
voice; there are others who speak in 
a manner which betrays a bad 
temper. Most quickly spoken women 
are bad tempered, and lack voice 
modulation.  Many of them rattle 
through their script as if they are 
anxious to get it over. Few of them 
succeed in putting it over. 

The Prisoners Complain 
I HEAR that the prisoners at an 
1 American prisOn recently held 
a demonstration (in this country we 
should hail it as a riot) against the 
type of programme that is being 

The Female Broadcaster 

supplied to them via the sets in their 
cells. They said that they were led 
up (in this country we should say 
sated, cloyed, or nauseated) with too 
much highbrow uplift, and wanted 
more variety and light entertainment. 
The solution seems to be to withdraw 
the wireless sets altogether, for the 
American criminal is the worst in the 
world, and from some of the cases 
I read ought to have the cat-o'-nine-



58 PRACTICAL AND AMATEUR WIRELESS 

tails twice daily for seven years. 
But in that comic country known 
as America anything can happen, 
and I have no doubt that in order to 
prevent a strike of' prisoners they will 
placate them with champagne and 
feather-beds, or else release them 
altogether. 

Radio Superstition 

I AM surprised to hear that there 
is still a lot of silly superstition 

regarding the way in which radio 
functions and in the way it is obtained 
in the home of the listener. I recently 
heard of a man who was perturbed 
because he had been told that as his 
aerial sloped down from his window 
the wireless waves would run away 
from his set and he would get weak 
reception.  Another listener was 
using a metal skewer stuck in a box 
of earth on the window-sill of a flat 
as his garden was so far away, and 
was watering it each day in order 
to maintain, its efficiency.  I really 
thought that all of these silly ideas 
had died long ago, but, no doubt, 
there is often some slight sub-stratum 
of truth underlying the idea.  For 
instance, the sloping aerial idea may 
have originated in the case of a listener 
who had erected the aerial badly, 
perhaps had not used any insulators, 
or had used bad ones, and had after-
wards altered the aerial, including 
insulators or improving insulation, 
and changing the angle.  The in-
creased volume or sensitivity may thus 
have led him to believe that previous 
troubles were due to the anglc. 
Similarly, the use of a long earth 
lead to a flat may have picked up 
interference or given poor results, 
and the effect of the capacity earth 
may have led him to think that the 
box of earth was better.  I wonder 
what other fallacies are still in 
existence?  Drop me a line if you 
know of any. 

The Octals are Coming 

THE high price and diversity of 
types of British valves has in the 

past accounted for the predominance 
of American receivers in the Colonies 
and Dominions.  There is no doubt 
that the best British valve types 
are more efficient than the American 
types fulfilling a similar function, 
but this very fact has been a dis-
advantage rather than an advantage. 
Their efficiency makes the receiver 
more prone to instability, and great 
difficulty is generally experienced in 
procuring a suitable substitute when 
the original type is not easily obtain-
able. The greatest diversity of types 
exists in the A.C./D.C. range of the 
various manufacturers.  They have 

Choosing Gang Condensers 
THERE are some. components, such as 

volume controls and switches, which 
still give a good deal of trouble and their 
design does not seem to have been materially 
improved during the past three years. 
This cannot be said of the gang condenser, 
however.  Great improvements have been 
made on this component recently.  It is not 
surprising, therefore, that old models are 
being sold so cheaply.  Old types can be 
used fairly successfully in simple two and 
three-valve straight sets for reception of 
the normal broadcast-band stations. If the 
receiver is of the all-wave type, however, 
and especially if it is a superhet, it is 
certainly advisable to use a modern con-
denser. 

Bar-construction Type 
W HEN the stations to be received 

have a wavelength below 40 
metres it is very necessary for the tuning 
condenser to have a low minuntum capacity, 
and very good contact must be effected 
between the moving vanes and the external 
terminal or lead to which these vanes are 
connected—a bad contact will produce 
background noises which can be intolerable 
on the short wavelengths.  The bar-
construction type, as incorporated in the 
Vitesse all-waver, is the most commonly 
used at present.  This type has the advan-
tage of having a very low minimum 
capacity and if of reliable make the move-
ment is noise-free.  Constructors of the 
Vilesse should therefore adhere to specifi-
cation if good results are to be obtained 
on the short-wave band. 

Record Three Trimming 

THE disadvantages of a high-minimum 
capacity on the short-wave bands 

have been dealt with before in these notes, 
and it has been pointed out that the value 
of the minimum capacity in the tuning 
circuit has an increasing effect as the fre-
quency of the received signal is increased. 
A minimum of .00005 mfd. is not very 
noticeable at 2,000 metres, but at 20 
metres its effect on tuning will be tremen-
dously greater.  In the Record Three the 
gang condenser has three sections, but only 
the back section is in use on the short-wave 
bands, and a trimmer is not therefore 
required on this section.  The necPssary 
trimming on the medium and long-wave 
bands can be effected by means of the 
trimmers attached to the first and second 
sections, and in order to keep the minimutn 
capacity on the short-wave bands as low as 
possible the trimmer screw of the back 
section may be removed. 
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not been satisfied with choosing dif-
ferent heater current ratings—there 
are .111 amp., .2 amp., .25 amp., and 
.3 amp. types—but they must also 
differ with regard to the position of 
the external grid connection. Ameri-
can valves, on the other hand, are 
more standardised and consequently 
more readily interchangeable.  It is 
true that in the majority of cases 
four British valves will do the work of 
six American valves, but when the 
price of the British types is much higher 
than that of the American types, little 
is gained by this high efficiency. The 
decision of Marconi and Osrams to 
manufacture  6.3-volt  valves  with 
octal bases is therefore likely to pro-
vide a great fillip to the overseas 
sales of British sets, and it is also 
certain to help in stabilising the home 
market. By standardising valve types 
valve prices will drop and so will the 
price of sets.  This should have a 
snow-ball effect on sales; people will 
not worry so much about the valve 
replacement problem when they con-
template buying new, sets, and as 
more valves will be required per 
set, this will also tend to increase 
valve sales. 

Car-radio Development 
I BELIEVE I have told my readers 
I before that I am in favour of car-
radio, and that I have made a point 
of testing several of the outfits on the 
market.  Normally, I am perfectly 
content to listen to three or four 
stations at most, and prefer not to 
have to indulge in" knob-twiddling," 
whilst driving. Despite the fact that 
many of the remote tuning controls 
fitted to present-day sets can be 
mounted on the steering column 
where the scale is easily visible, 
this is not good enough. When driv-
ing there are too many road signs to 
watch to be able to look down at a 
tuning dial. 
It is for this reason that I have 101 

some time been trying to persuade 
manufacturers to fit an automatic 
press-button tuning control, so that a 
few alternative programmes could be 
obtained as easily as operating the 
horn. I am afraid that I have been 
crying in a wilderness as far as 
British manufacturers are concerned, 
but I am now glad to see that at least 
one American firm has introduced an 
outfit with five push-buttons for pre-
set tuning. These are mounted on a 
strip panel attached to the steering 
column.  When stations are wanted 
which are not pre-tuned, the driver 
can operate a tuning dial in the normal 
manner. 
Now, you British manufacturers, 

what about it ? 
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A Novel Fault-finding Dodge 

BY placing a small vest-pocket compass on the top of the output filter choke 
deflection of the pointer will indicate that 

Using a small pocke -compass for simple 
I au!, - ruling. 

.he valve is getting its current.  When 
testing, this dodge is equally applicable to 
Dther anode leads if they are choke or 
transformer fed.  Even H.F. chokes will 
show some deflection. This dodge greatly 
facilitates fault finding.—R. SHAW (Dar-
lington). 

Automatic Colour Changing for a 
Tuning Dial 

HERE is a simple device which might be 
of some interest to wireless owners 

who like to amuse the children. I fitted one 
to my own set last Christmas, and it proved 
so popular that I have left it connected up 
permanently. It is very easy to make, and 
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A nooe' colour-changing device for a tuning dial. 
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Every Reader of "PRACTICAL AND 
AMATEUR  WIRELESS"  must  have 
originated some little dodge which would 
interest other readers. Why not pass it on 
to u. ? We pay £I-10-0 for the best wrinkle 
submitted, and for every other item published 
on this page we will pay half-a-guinea. Tura 
that idea of yours to account by sending it 
in to us add  d to the Editor. " PRAC-
TICAL AND AMATEUR WIRELESS." 
George Newnea, Ltd., Tower House, South-
ampton Street, Strand, W.C.2. Put Your name 
and address on every item.  Please note 
that every notion sent in must be original. 
Mark envelopes "Radio Wrinkles."  Do 
NOT enclose Queries with your wrinkles. 

OINEL 

can be fitted to practically any mains set 
with the popular semi-transparent dial. 
Details of construction are clearly shown in 
the drawing.  The hot air from a valve 
(rec. or output) causes the tin lid to 
rotate, and so causes the tuning dial 
to change colour continuously all the 
.ime the  set  is on.—J.  EDGiliarox 
(Birmingham). 

A Short-wave H.F. Filter THE H.F. filter illustrated will be found 
extremely useful for overcoming head. 

capacity effects in short-wave receivers. 
It consists of an ebonite base measuring 
liin. by 3in. Two silk reels about /in. in 
diameter, each wound in the same direction 
with one layer of fairly fine wire, form the 
two coils. These coils are mounted on to the 

ILEAC TO ANOCE 
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A useful short-wave 
H.F. filter. 

ebonite base with their centres llin. 
apart, soldering tags being provided, as 
'town, to which a wire from each coil is 
attached.  Another piece of ebonite 
measuring fin. by 2}in. is screwed to the 
top of the coils, two holes being drilled to 
coincide with those in the coil centres, and 
plug sockets fitted to the ebonite with 
their bases inside the coils. It only remains 
to fit corresponding plugs to the 'phone 
leads which are plugged into the sockets, 
the filter being connected by the soldering 
tabs to the existing 'phone terminals of the 
receiver.  Alternatively, soldering tags 
may be fitted to both ends of each coil 
and the unit connected in the 'phone 
leads of the set itself.—H. E. LILAND 
(Cambridge). 

An Improvised " On-off" Switch 
'THE advantage of this simple switch, is 
1 the absence of crackle.  Dismantle 
an old reaction condenser, retaining one 
moving plate, and securely lock it to the 
spindle, with the spring washer next to the 
bush. An old connection for joining flash 
lamp -batteries together is fixed in place, 
as shown in the sketch.  The completed 
switch gives a clean knife action, and is a 

MOP. 

tralauptaL. 

—TERMINAL. 

Fi.ASIALAMP 
B ATTE RY CONNECTOR „. 

c°NNIcna.liovikae. 
An improvised "on-off switch made from 

an old reaction condenser. 

one-hole fixing component. Another advan-
tage of this simple switch is that all knobs 
on the set can be made to match. The rest 
of the moving plates can be kept for future 
replacements.—A. Jasssali (Ware, Herta). 

Sharp Tuning with Iron-Cored Coils 

RECEIVERS using good iron-cored coils 
are often so sharp in tuning that the 

sacrifice of the top register is too great, 
and some listeners would doubtless be 
willing to sacrifice a little selectivity in 
favour of better top note resistance. This 
is particularly noticeable when a detector 
is used, as this form of rectification has 
negligible damping.  The response curve 
can be easily levelled out by connecting a 
suitable resistance across one or more coils. 
Where two tuned circuits are involved, 
the value between .1 and .25 megohms is 
suggested, or should there be a third 
tuned circuit, the value may have to be 
somewhat lower.  The correct value can, 
of course, only be found by trial, as it is 
controlled by the degree of top note loss, 
and the degree of top note loss that can 
be tolerated.—R. H. Witsois (Pinner). 

Milliammeter Switch Contacts VVHEN making up a multi-range milli. 
ammeter, it is very important to 

arrange the circuit so that thee are no 
switch contacts in series with any of the 
low-value shunts. A shunt of 1 ohm, or 
even less, is quite common, and when it is 
realised that a resistance of a quarter of 
an ohm is not uncommon in quite a well-
designed switch, it will be obvious how 
a serious error can  be introduced.— 
A. WATERS (Croydon). 

LATHE WORK for AMATEURS 
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ONE of the most noticeable improve-
ments  in  modern  commercial 
receivers is the design of the tuning 

dial, and some of the latest dials are of 
particular interest in that they simplify 
the necessary operation of tuning the 
various  stations.  Unfortunately,  the 
majority of these dials are not available 
to the home-constructor, and he is thus 
debarred from taking advantage of the 
ideas incorporated; but there are several 
simple devices which may easily be con-
structed with the minimum of tools to 
enable similar ideas to be incorporated in 
existing receivers, and the following details 
will no doubt be found of assistance. It 
should be emphasised that no attempt is 
being made to describe the construction of 
any existing dial, but it is inevitable that 
certain principles will be described which 

Fig. 1.—The names of btations appear in 
the cut-out windows in suggested dial scheme 

here shown. 

may bear a similarity to commercial pro-
ducts, and perhaps, therefore, manufac-
turers will accept the usual disclaimer. 

Station Names 
The majority of dials fitted to earlier 

commercial receivers were of the large full-
vision type, and carried the names of 
dozens  of stations. 
The user is confused, 
until he is familiar with 
the dial, and takes 
some little time to 
locate a desired station 
before the pointer can 
be turned to the re-
quired setting. Such a 
difficulty may be over-
come by using a dial in 
which the names of the 
stations appear in a 
window, although a 
criticism of this idea 
may  be  that  all 
names but one are 
hidden, and the user 
does not know which 
way to turn.  There 
is sufficient novelty in 
the idea, however, to 
warrant the construc-
tion of a dial -of the 
type  illustrated  in 
Fig. 1, where a large 
rectangular escutcheon 

_ 
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MODERN DIALS Y 
carries a plain sheet of ivorine or white cellu-
loid bearing a number of rectangular cut-
outs. Behind this a second ivorine sheet 
moves with the condenser spindle, and upon 
it station names are marked.  The simplest 
way of making a neat job of this is to cut 
out the names from a newspaperlist of broad-
cast stations, and the main hints for making 
this type of dial are as follow. The openings 
must be staggered to avoid two names 
becoming visible at one moment. The 
names are fixed in position as the receiver is 
tuned, and to avoid getting two names 
together, pencil notes should first be made, 

as it will not be possi-
ble to affix the names 
in regular order from 
left to right.  The 
method of moving the 
rear strip will be as 
shown later. 

Alphabetical Dials 
The  most  logical 

type of dial, and one 
which is now in use 
on  one  well-known 
commercial  receiver. 
is the  alphabetical 
dial.  This has been 
in use for some time 
on certain Continental 
sets  and  has  the 
advantage that a com-
plete list of stations 
is printed in alpha-
betical order, and an 
indicator  is moved 
to be brought in line 
with the desired sta-
tion. There are many 
different ways of carry-
ing out this idea, and 
the following three are 

the simplest and moat direct for the con-
structor. They are shown in Figs 2, 3 and 4. 
In Fig. 2 a large dial is used and the 

small section on the left carries an alpha-
betical list of the main stations (preferably 
compiled after the receiver has been care-
fully tuned for a few nights in order to locate 
just a hat stations are received at worth-

ABERDEEN 

LCBE:LOGINE _F4 

BaussELs 

Livr::::451 76  
ND° R ToND° 

pARIs 
ri RoPelE 

Toug-°Lis  ̀

Fig. 2.—Another interesting sugg..stion for a dial in which a list of 
stations is arranged alphabetically. 

Details of a Few Novelties in Tuninc 
Constructed with the Minimum of n 
Incorporated in Practically Any Set 

while strength). A short line runs to the 
edge of this panel, which may be thin 
ivorine or white Bristol board. Travelling 
along behind this is another panel with a 
row of fine pencil lines marked to corre-
spond with the lines by each station name. 
The receiver is then tuned slowly to each 

*, 
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Fig. 
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3.—A rotating cylinder carries the indications in tins 
alphabetical did. 

station, and when the exact point is reached 
a dot is made for indication. This may be 
done by attaching a thin wire behind the 
panel which will cast a shadow down the 
centre of the panel; by fixing a wire in 
front for easier visibility; or by marking 
close to the edge of the name panel.  For 
this arrangement, as the indicating panel 
travels behind the name panel, the latter 
will have to be flood-lit from the front to 
avoid confusion due to the lines and dots 
trayelling behind. When the final positions 
are decided the pencil lines should be inked 
in in a series of thin broken lines and a large 
dot, preferably in another coloured ink, 
to denote the final position as above 
mentioned. 

Rotating Cylinder 
In Fig. 3 the indicating chart takes the 

form of a cylinder, which is rotated and 
carries the indicating lines. A few tests 

• 00.1.1 M.  tAIN . N••••t N M. N MW OIM M. I N M. 1. =•. . M.  1.1 •14 1• =1.4.1.1 . 
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YOU CAN MAKE 
Tuning Dial Design which may be 
). of Trouble and which May Be 
y Set - - - By W. J. DELANEY 

will have to be made in pencil. Again, 
various methods of indicating the final 
setting may be used, one of the schemes 
just mentioned being found most desirable. 
The indicating section may be constructed 
from a length of large diameter test tube. 
This may be cut off at the sealed end 

to the required length, and two 
corks pushed into the ends will 
enable a short length of rod 
to be inserted for pivots. A 

liviiiitkaquested 

dial lamp of the ordinary type 
may be suspended inside the 
tube by passing the connecting 
wires through the corks, and on 
one pivot a pulley should be 

Fig. 5.—Details of a suitable driving mechanism 
described in this article. 

for the dials 

iddered so that it may be rotated.  The 
*lying cord should be twisted once 
or twice round the pulley and the end 
should then be taken round a further 
pulley  and a small weight attached. 
This will have to be adjusted so that it 
does not turn the indicating dial of its own 
accord but is sufficiently heavy to keep the 
cord taut when the dial is turned so that 
the  cord  is " unwound." A further 
suggestion to avoid using the weight is to 
employ an endless cord, attached at both 
ends to the large driving pulley. The 
paper carrying the dial settings may be 
stuck over the tube, or, if some indicating 
mark is first made so that it may be 
inserted in a previously decided position, 
it may be placed in the tube to prevent it 

11M1041 41 01.0131 M1111 011•041001••••••••1 

from becoming dirty and to add to the 
general appearance. 
Another idea is depicted in Fig. 4, 

where the names are spread over the 
entire panel or dial, and a round or square 
hole punched by the side of each. This 
dial should also be flood-lit, as for Fig. 2, 
the easiest way of doing this being to slope 
the dial away from the escutcheon and to 
fit a dial light above it. A piece of glass 
in front will keep out dust and add to the 
appearance. Travelling behind this dial 
is a second sheet of material. preferably 
opaque. As a station is tuned in, a mark 
is made through the opening corresponding 
to the station.  This mark is afterwards 
punched out, and a coloured dial light is 
fitted behind. Thus, when a station is 
located a coloured light will glow at the 
side of the name, but again these will have 
to be staggered in order to avoid two 
openings being illuminated at one time. 

Driving Mechanisms 
All of the devices 

described , are  quite 
simple in, action, but 
some littie difficulty 
may be experienced in 
putting them into 'trac-
t ical effect. The method 
of moving a large panel 
or dial bodily such as 
is called for in Figs. 
1, 2, and 4 may be 
carried out by means 
of cords and pulleys. 
The pulleys will have 
to  be  fitted to a 
metal framework or 
screwed to the back 

of the cabinet or panel. For this purpose 
the small pulleys sold at the local stores 
as runners for use with the spring curtain 
rods will be found ideal. The dial may be 
attached to the cord by small pieces of 
tin or thin brass, bent round the cord 
and pressed with pliers so that it grips. 
Any adhesive may be used to hold the 
card to the clip, or points may be cut on it 
and driven in by pressing with the pliers. 
The cord should be twisted two or three 
times round the condenser spindle, and to 
obtain the necessary high gear a large 

Fig. 6.—,4 suitable geared drive may be 
constructed as shown in this illustration. 

pulley made by dismantling an old slow-
motion drive or by sandwiching two 
"press-in" tin lids may be used. One 
end of the operating cord should be fixed 
permanently to one end of a short spring, 
the other end of which is attached to the 
drive. Thiti will take up slack and give 
a positive drive. A similar idea may be 
used to cause a pointer to traverse a dial, 
a thin wire being soldered to metal clips 
clamped on the cord as above described. 

Driving Cords 
The most suitable material for the cord 

is good fishing line, a hank of which may be 
obtained from a shop dealing in fishing 
tackle, dressed silk line proving to have 
the longest wear. Salmon or jack line 
may be obtained of suitable thickness. 
Details such as differential lighting, which 
have already been discussed in previous 
articles may, of course, also be included 
in the dials mentioned and will add to the 
novelty, although they will also add to the 
difficulty of construction due to the com-
plications of switching or changing the 
medium through which the lights show. 
The latter arrangement saves one bulb 
and simplifies wiring, but introduces the 
need for some very careful measurements 
and constructional work. 
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Fig. 4.—Small windows are punched by each name in this dial, and 
are illuminated by a coloured lamp at the back. 
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Top of Chassis View 

Approximate Voltage Readings 

Voltmeter —to E. 

+ to 2 = 48 to 60 volts. 

+ tO 3 = 120 volts. 

to 4=72 to 84 volts. 

I/  4-  to 5 — 120 volts. 

+ to 6=6o volts. ff 

Voltmeter 

Underside of Chassis 

+ to 7= 75 volts. 

+ to 8 = 28 volts. 

+ to 9 — 120 volts. 

Approximate Current Readings 
Milliammeter Connected at xi =z  mA. 

If  ff  X2 = 2!  M A. 

f I  X3 = I I m A. I f 

F. J. CAMM'S VITESSE ALL-WAVER 

Milliammeter Connected at 3c4 = 4i mA. 

x5 -- 25  mA. 

Approximate Resistance Readings 

I.F. Transformers 

Ohmmeter Connected across i and 2 =31oh ms. 

ff  /9  ff  5 and 8-- 3?,ohins. 

SS3131JIM br1
31VNIV GNY 1Y
)11DYIld 
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IN the issue of PRACTICAL AND AMATEUR 
WIRELESS dated September 14th, 1935, 
I gave constructional details for a 

single-valve short-wave set, which was 
called the " Simplest Short-Waver." This 
unit could be used as either a complete 
receiver or as an adapter or converter in 
connection with an existing set. The little 
unit was made by a large number of readers, 
and right from the date of publication 
letters have regularly been received by the 
. Editor from readers who have been very 
enthusiastic concerning the results which it 
has given. 
Unfortunately, the issue in which the 

article appeared was completely "sold 
out," and many who wished to obtain the 
back number were unable to do so.  It was 
for that reason that the Editor reprinted 
the descriptive article in the issue dated 
December 12th, 1936. This brought forth 
a further outburst of good reception reports 
from those who had built it. 

More Volume 
Despite the undoubted popularity of the 

single-valve set, I believe that there are 
probably many enthusiastic short-wave 
constructors who would like to build a 
similar type of set, but of a rather more 
ambitious nature. That is why the modified 
circuit and pictorial illustration are given 
in this article. Those who remember the 
original set will see at once that the bask) 
design remains unaltered, and that the 
same home-made coil and H.F. choke are 
employed.  But there is now a second 
valve, this being a pentode used as low. 
frequency amplifier.  Additionally, the 
construction is this time shown as being 
carried out on a wooden or metallised 
chassis instead of on a simple baseboard. 
This layout makes for a more modem 
appearance as well as tending towards 
rather better efficiency; nevertheless, there 
is no objection to using a baseboard as 
before, provided that the components in 
the detector circuit are grouped in a manner 
similar to that of the original set. 

Standard Components 
As in the original design, there are no 

special components to be bought, and the 
receiver can be built by those constructors 
who have not previously done any short-
wave work and who, therefore, have no 
S.W. components at hand. It is, of course, 
necessary to use a special coil and choke, 
but these items are home-made, and need 
cost no more than a few coppers. A .0005. 
mfd tuning condenser is used, in con-
junction with any really good slow-motion 
drive, and there is a .0005-mfd. (maximum) 
pre-set condenser in series with this. The 

SHOUT WAVE 
SECTION 
THE SIMPLEST SHORT-WAVE TWO 

The Receiver Described is a Modification of the "Simplest Short-Waver," a Single-
valve Set Previously Described in these pages, and which has Proved Extremely 
Popular and Efficient in the Hands of Readers.  —  —  By FRANK PRESTON 
reaction condenser has a capacity of .0003-
mfd., and should be of the air-dielectric 
type and can, to advantage, be fitted with 
a reduction drive or slow-motion scale. 
The object in using two condensers in 

series for tuning is that the capacity of the 
tuning condenser on short-waves should be 
about one-third of that used in a broadcast 
receiver; this is to render tuning reasonably 
easy, and to ensure maximum efficiency 
over the tuning range.  By varying the 
adjustment of the pre-set condenser it is 
possible to alter the maximum tuning 
capacity from less than .0001 mfd. to 
approximately .00025 mfd., and thus a 
value can be found which best suits the 
slow-motion condenser drive which is 
employed. The highest capacity is obtained 
when the pre-set is adjusted to its maximum 
capacity, whilst a total tuning capacity of 
about .00016 mfd. (and this is generally 
most convenient) is given when the pre-set 

is adjusted approximately to its midway 
position.  Should the condenser drive 
employed have an extremely high reduction 
ratio the capacity of the pre-set can be 
increased, but where the ratio is low, tuning 
is considerably simplified by turning the 
condenser towards its minimum capacity. 
Another advantage of the pre-set con-

denser is that it makes possible a variation 
of wavelength range over certain limits. 
Thus, when the pre-set is at about one-half 
maximum capacity, a tuning range of, 
roughly, 20 to 40 metres is provided. A 
slight adjustment of the pre-set will enable 
the range to be taken down to about 17 
metres, or up to the 49-metre band. 

The L.F. Stage 
The low-frequency amplifier consists of 

a resistance-capacity-coupled pentode.  It 
(Continued overleaf) 

Fig. 1.—Pictorial vtew of the " Simptt:s1 Short-wave Two" showing th: wiring conmetions. 
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SHORT-WAVE  SECTION 
(Continued front previous past) 

might be argued that R.C. coupling does 
not give any step-up, arid, therefore, that it 
it inefficient by comparison with trans-
former coupling. This is partly true, but 
R.C. coupling is less expensive and is genet--
ally completely free from instability troubles 
which are sometimes present when using an 
L.F. transformer.  In any case, the am-
plification provided by the pentode itself is 
sufficient to ensure loudspeaker signals tram 
many transmissions, and to give amply 
loud 'phone signals from any station in the 
World—provided that a fairly good aerial is 
employed. 
A 100,000-ohm " stopper" resistance is 

included in the grid circuit of the pentode, 
and this is sufficient to prevent. H.F. from 
." escaping" into the L.F. circuit. Apart. 
from this, the low-frequency amplifier is 
perfectly standard, and is the same as is 
used on broadcast wavelengths.  This 
resistance, as well as the other fixed 
resistances used, should be of the non-induc-
tive (not wire-wound) pattern, and any good 
make can be used. The resistances can all 
be of the half-watt type if desired, but there 
is, of course, no harm in using components 
of higher wattage rating. 

Principal Parts Required 
None of the components, other than the 

coil and choke, is critical, but they should 
all be of good qualitx. The valve-holders 
can be standard Clix. components, but it is 
worth while to use the pattern with low-loss 
ceramic base; it should be observed that 
one is of the four-pin, and the other of the 
five-pin type, but two five-pin holders can 
be employed if preferred by leaving the 
centre socket of V.I disconnected. 
A rather unusual arrangement is the use 

of a 50,000-ohm. variable resistance or 
potentiometer for decoupling the anode 
circuit of the detector. This provides an 
excellent method of feeding the optimum 
H.T. voltage to the valve, and of pre-setting 
the most suitable conditions for smooth 
reaction.  It is also useful when a very tine 
reaction setting is required when receiving 
a difficult" station. The resistance can 
be set initially by adjusting the reaction 
condenser to its midway position and then 
turning the knob of the variable resistance 
until the detector just commences to 
oscillate, with the tuning condenser turned 
to its midway position. 

Making the Coil 
'('he variable resistance should, for pre-

ference, be of the carbon-track pattern, 
since a wire-wound component is likely to 
be rather" noisy" when used in this part of 
the circuit. It is worth mentioning, however, 
that the variable component can actually 
be replaced by a fixed resistance of similar 
value if the constructor is prepared to forgo 
the additional refinement which it confers. 
Constructional details of the coil and H.F. 

choke have been given in the previous 
articles to which reference has been made 
above, but they will be repeated briefly. 
The coil consists of, three windings on a 
2in.diameter shellacked cardboard or paxo-
lin tube ; the aerial winding consists of 
three turns of 26-gauge enamelled or &c.c. 
wire slightly spine&; the grid coil has seven 
turns of 20-gauge d.c.c. or enamelled wire 
spaced by the diameter of the wire; and the 
reaction coil has five turns of 26-gauge wire 
(the same as used for the aerial winding) 
placed side by side. The disposition of the 
windings is shown in Fig. 1, where it can 
also be seen that they are all wound in 
the same direction. After winding, it is a 
good plan to apply a couple of thin coats 
of shellac varnish to the coil, since this 
prevents  the  windings  from  slipping.. 

Fig. 2.—Theoretical circuit diagram of the "Simplest Short. Wave Two." 

It can also he seen from Fig. 1 that the 
ends of the windings. are anchored by 
passing them through pairs of holes in the 
former. 
Note carefully the connectiona to the 

three windings. since if these are reversed 
reaction will not be obtained. The coil can 
be attached to the chassis (or baseboard) 
by means of small angle brackets or by 
making it a push fit over a disc of wood, 
or a large cork, &Tea ed to the chassis. 

H.F. Choke Details 

The choke consists of a total of 150 
turns of 36-gauge enamelled wire wound on 
a glass test tube lin. in diameter.  A 
length of ordinary glass or paxolin tubing 
could be used as an alternative. The test 
tube can be bought for about a penny 
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from any chemist, and can later be mounted 
on the chassis by pushing it on to a cork 
attached by means of a wood-screw. The 
turns are arranged in five" piles," as shown 
in Fig. 1, these being placed, about lin. 
apart to reduce the self-capacity. The ends 
of the winding are secured by binding a 
strip of insulating tape round the tube, 
and it is best to soWer short lengths of flex 
to the thinner wire for making connection to 
the other components.  As ii ith the coil, 
two coats of thin shellac varnish should be 
given to the choke after winding, to hold 
the wire in position. 

Tuning 

All other constructional details will be 
evident from the pictorial view of the 

receiver given in Fig. I. With regard to 
the operation of the set, this is the same as 
with any other Det. L.F. short-waver. 
When the detector has been brought to the 
verge of oscillation—indicated by a "breath-
ing" sound in the 'phones—the tuning 
condenser should be operated slowly.  If 
necessary, the reaction condenser should be 
adjusted meanwhile, in order to keep 
the detector just at the oscillation point. 
When a carrier-wave whistle is heard. 
reaction should be eased off, and the 
tuning condenser finally adjusted.  It is 
best to use an H.T. voltage of 120, when the 
Cossor 220 H.P.T. will require 4.5 volts 
grid bias; if the H.T voltage is reduced 
to 100 it will be possible to cut down the 
G.B. to 3 volts.  A wide range of WT. 
voltages can be applied to the Cossor 210 
H.L. detector by means of the variable 
deeoupling resistance. 

SEVERAL manufacturers have drawn  attention  to  radio 
gramophone motors becoming noisy t 
due to lack of oiling. It would 
appear that though the instructions 
issued with radio gramophones lay great 
strew on the necessity for periodically 
oiling motors, little attention is given by 
actual users.  It is apparently nothing 
unusual for listeners to use a radiogram.o-
phone for three or four years without so 
much as using a single drop of oil. However 
well made the gramophone motor may be, 
it cannot possibly stand this treatment. 
It is only necessary to remove the " D "-

CARE OF RADIOGRAM MOTORS 
shaped spring in the centre of the turntable, 
and to insert a small quantity of suitable 
oil in the two or three oiler holes or cups 
that will be revealed. Some types of motors 
also have a grease cup, which should be 
screwed down periodically.  This cup 
should be removed and refilled with grease 
about every two years. Similarly, there is 
a great tendency to use the same gramo-
phone needle over and over again, because 
a radiogram gives good reproduction with 

a needle that would sound hideous 
on a mechanical gramophone. This 
is false economy, as the wear 
inflicted on gramophone records 
with one  needle  is at  least 

as bad with a pick-up as with a sound. 
box. 
The majority of radio gramophones have 

automatic stops, and failure of this to 
function in 99 cases out of 100 is due to 
a gramophone needle having rolled under 
the turntable and become lodged in the 
mechanism.  Should the automatic stop 
fail to work, the turntable may be removed, 
when the offending needle can be readily 
discovered. 
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VAS for AMAT ETJR 
TRANSMITT  ERS 

(Conduded from page 30, March 27th issue). 

HERE are some further points worth 
mentioning ins' connection with 
transmitting coils generally :— 

(1) 12 or 14 MVO bare copper wire can 
usually be obtained at ironmongers' by 
the pound weight. No. 12 runs about 30ft. to 
the pound. 
(2) Form your turns to leave enough 

Mom for crocodile clips, i.e., so that turns 
will -not be shorted. This means spacing 
about tin. or so. 
(3) Celluloid for making the strips, 

which should be fin. wide, can often be 
obtained from a garage; old side-curtains 
are quite good eliough. 
(4) A substitute for the amyl acetate-

celluloid paste is ," Durofix," obtainable 
it ironmongers'. A 6d. tube will do one 
average-size 
(5) It is always best to make up coils 

having an even number of turns. Then, 
the bentre-tap connection comes under-
neath, midway between the mounting ends. 

EBON/TE 
STR/F 
WIDE   

(7) Don't leave off the grease proofed paper 
mentioned—you can get enough .to last a 
life-time for 3d.—because it prevents the 
celluloid paste sticking to the cord, and 
keeps the paste where it is *anted. Some 
paste will stick to the paper, but it is 
easier to get the paper off than strands of 
string. 
(8) Don't expect your first effort to make 

one of these coils to be a huge success. 
There is knack in the whole job, but after 
a little practice coils can be run up in 
half-an-hour or so. 

MounOng Low-power Inductances 
Coils for the crystal oscillator or buffer 

frequency-doubler stages can be close-
wound on a 2in. diameter former, using 
No. 18 enamelled. If plug-in formers are 
not available, it is sometimes a problem 
how to mount such coils.  One good 
way is to make use of banana-plugs and 
sockets. The latter are fixed the required 

wilvo..6 SPACE  

lii ,isi  I  "I 

o•? 

* re-

ri   
Fig. 2. Showing a convenient method of mounting low-power coils.  A-A are plugs with the 
insulating sleeving removed. B-B are corresponding sockets.  The sleeves from the plugs are used as 

spacers for h̀olding the mounting strip away from the baseboard. 

(6) Coils of No. 12 wire should be used ; 
low capacity to keep the circulating current 
down. If the coil warms up, losses ensue. 
To explain this: A- 14-turn copper-tube 
coil in the P.A. stage with 300 mmfd. in , 
parallel for 80 us., will warm up with 
10-15 watts input, due to the high circu-
lating current. Using a 30-turn coil of No. 
12 of the type described, with about 50 mfd. 
in _parallel for the same band, the coil will 
remain quite cold with 100 watts input, as 
the circulating currenb will be vety low. 
The driven P.A. stage should always have a 
low capacity tank circuit. 

INSL/1_097-gArC  SL E EVE 
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distance apart on an ebonite strip, and 
the plugs have the insulating portion re-
moved. Then drill holes at the ends of the 
coil- former so that the stripped plugs are 
a tight fit. Slip.3/16in. brass washers over 
the plugs on each side, soldering them in 
position. The• ends of the coil are then 
soldered to the plugs which, while they are 
tight electrically, have sufficient play to 
centre with the sockets. 
Fig. 2 shows the idea, also how to use the 

discarded insulating sleeves of the plugs 
to act as spacers supporting the mounting 
strip. 

ITEMS OF INTEREST 
ni mM.4,•• =. ••• .1•11,••••••• . =10. •,. mEm mi• M.1. • 

Neon Tuning Indicators 

THE use of a neon tuning indicator for 
the correct tuning of a receiver is 

now generally understood. Some readers 
may have overlooked the advantage of 
this device when reganging, as it will act 
equally well as an indicator for the correct 
setting of tuning condensers as it does for 
the main tuning control. 

Variety from Hanley 

AVARIETY bill is to be broadcast from 
the Theatre Royal, Hanley, in the 

Midland Regional programme, on April 1st, 
when the chief turn will be given by Jan 
Ralfini and his Band. 

Quarterly Talk 

MR. G. L. MARSHALL, Northern 
Ireland Regional Director, is to give 

his quarterly talk on April 1, in which he 
will review plans for broadcasting during 
die coming quarter, April-June. 

PETO-SCOTT 
AMAZING VALUE! 

8Valve 9 Stage 
A.C. SUPER HET CHASSIS 

4 WAVE BANDS: 12.9-35, 35-81. 
200-550, 900-2,000 Metres. 

• Automatic Vo!ume Control on 2 stages. 
• Inter-station  noise suppression. 
• 2-4 watt  push-pull  output  valves. 
• All valves employed on short waves. 

12 MONTHS' 
GUARANTEE 

Size: 
high ; 141' 
wide; 
111. deep 

£9:11:6 
Carr. Par d 

With 
8 BRITISH 
VALVES. 

II ighest quality rept,-
duet ion. Handgun  In-
pot to Delo & lTriode 
valve  operating  as 
Detector and Cleclitator. 
Readmit's-coupled  to 

Variable•mii Ili. Pentode  1.1. Amplifier.  I.F. atage bend-
pasa-coupled to liouble-Dinfle aa recond Detector and the aeoc. 
voltage- H.P. Pentode LI,. Amplifier coupled to Diode teeth,,c 
the two 4-watt putdx-pull output vulva.  Radio and gout,., 
aides completely Isolated by low capacity switching.  Separate 
volume and tone controls. Tuning scalAstation and wavelength 
calibrated. Complete with 8 British valve@ and all knobs, leads, 
cables and plugs.  For A.C. Mains only. 200,250 volte. 40-81, 
cycles.  Cosh or C.O.D.  Carrion Pant. 22/1718 or 21  dew. 
sad 11 monthly tarntenta of 17 9.  Special High Fidelity Midi-
todum Loudspeaker for above Cha AS la Mill extra oradd St. to 
above deposit And 4 3 to esch monthly payment. 

PETO-SCOTT 1937 SHORT WAVE 

ADAPTOR - CONVERTER KIT 
ql% ert  your  existing 

Battery  or  A.C.  net 
for  operation  on  the 
died waves with tide 
up-to-the-minute  unit. 
No attentions to your 
set whatsoever.  Two 
hours to tail ki—a life-
time  of  world-wide 
entert a inment. 

• No coil changing 
• Drilled steel chassis 
111 Drilled steel panel 

KIT "A"  29/6 earrisse pa.A. 
or 2 down and 10 monthly OnTetent1 uS 3 -. 
I •,,ii 1.H sea  all  part s  tor  Or 
t.  a...Feud...1y. and operating imitructus,-

ea. cabinet.  

2/6 
DO WN 

Pairkreora  BANDSPREAD 
'SHORT- WAVE  SUPER 3 

COVERING 12-94 METRES 
KI T  "A"  • Maximum volume and efficiency 

£2:5:0  Detector and 2 Li. Circuit. 
• Slow-Motion Reaction Condenser. 
• Dual Ratio Slow-Motion Dial. 
• Matched  and  Tested,. Components. 

A simple-in-build and highly efficient 
abort•wave It that nit  ,o  yon 
/vows ot thrilling entertainment cm 
the short-wave band.  Simple but 
sttielent circuit comprising Det. and 
Ii Li. valves, ready drilled and 

clia-ton. 

Bandspread tuning simplifies 
station hnding 

KIT " A."  Complete kit of parts includin, 
12.94 metres, and building instriletimie uhd 

awing diagram, leas valve., speaker and cabinet 
t....11 or C.O.D.  5550. or 20 down and 11 
monthly psynieut• of 43. 

2/6 
DO WN 

MI postal orders must be crossed and eurrersey registered. 
Eslablishred 

•1  1919 
77  (Pr. W.211),  CITY  ROAD,  LONDON.  E.C.1, 

Ciissoid 
62 (Pr. W.28), Hie n HOLBORN, LONDON, W.0 1. 

Holborn 3:24 ,111 M MI N E M E 

PETO-SCOTT Co. Ltd 
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A New 40-Page 
Booklet Free 

11, 01•1•4 00,•11111:0•1111. 4 .NIX/ Vl ecom ma LT % 

This booklet, which is yours for the 
asking, gives particulars of the many 
opportunities open to trained men engaged 
in the Radio industry.  It also gives full 
information about the specialized instruction 
offered by the I.C.S. 
The industry is progressing with amazing 

rapidity.  Only by knowing the basic 
principles can pace be kept with it. I.C.S. 
Instruction includes American broadcasting 
as well as British wireless practice, and 
provides ambitious men with a thoroughly 
sound training. 
Here are the I.C.S. Courses: 
Complete Radio Engineering 

Complete Radio 
Radio Servicemen's 
Elementary Radio 

Radio Service and Sales 
Television 

Preparatory Courses for: 
I.W.T.  Associateship  and  Associate 
Membership Exams. 

City and Guilds Exams. in Radio Com-
munication. 

P.M.G. Certificates in Wireless Tele-
graphy. 

I.E.E. Graduateship Exam. 

The Complete Radio Course covers 
equipment and radio principles as well as 
practice. 
Efficient Servicing is of first importance 

to every wireless dealer and his assistants. 
In addition to inculcating the art of selling, 

the Service and Sales Course provides that 
knowledge which enables the salesman to 
hold his own with the most technical of 
customers. 
Television will soon be a tremendous 

branch of the industry. Our Course deals 
adequately with this subject. 

SEND FOR OUR BOOKLET TO-DAY 
And, if you wish, ask for our free advice. 

Our standard fees are sub-
stantially reduced during the 
summer months. 

I N TE R N A TI O N A L 
CO RRESP O NDENCE 
SC H O O L S LTD. 

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

COMPONENTS TESTED IN OUR NE W 

New Bulgin Switches TWO new switches of the toggle type have 
been added to the Bulgin range, but 

these are of specialised application. Unlike 
the.ordinary toggle switch, there is only one 
" set" position. When the dolly is de-
pressed it must be held in the alternative 
position in order to make the necessary 
change in circuit, and it immediately returns 
to its original position when released. One 
of the switches is adjusted to be " On " in 
the set position, whereas the other is" Off" 
in that position, andAccordingly they may 
find numerous applications in experimental 
circuits. For instance, for meter switching, 
where measurements are only required from 
time to time, the meter may be wired with 
the " off " type switch connected through 
a series resistance, so that it is impossible 
to damage the meter due to an overload, as 
the switch will have to be depressed and held 
in position in order to cutout the necessary 
series resistance. Alternatively, the other 
type may be used with current nieters 
provided with shunts for a similar safeguard. 
Numerous other applications will occur to 
the experimenter, and the switches are 
rated at 3 a nips. 250 volts. The samples 
which we have tested function perfectly 
satisfactorily, and it appears that the 
spring loading is much stronger than is 
provided for the ordinary type of toggle. 
The result is that the moment the dolly is 
released the contact returns with a very 
definite movement to its original position, 
and there is no risk of a defectite or poor 
contact being provided. In all other respects 
the switch is up to the high 
standard set by Bulgin appa-
ratus.  The price is la. 9d. 
each, and the type numbers 
are S.171 for the " Off " 
type and S.I72 for the "On" 
type. 

Philco  Demonstration 
Aerial ALTHOUG H intended 
primarily for service 

engineers and those whose 
work entails the demonstra-
tion  of  receivers  in  a 
customer's home where an 
aerial may not already be 
fitted, the Philco 'Company's 
new aerial will be found of 
considerably wider applica-
tion. The accompanying i Ilus-

SUOTYO N C UPS  I 
O N W S/OE O F 
TOP P ANE  I 

FL Ords4 E 
LEAD- av 

CONNECTOR 

S_L,1 
LABORATORY 

tration shows the complete apparatus, with 
the waterproof carrying case which is 
supplied with it. The aerial consists of two 
lengths of metallic tubing with a ferrule 
for connection between the two. A length 
of weather-proof strapping is provided with 
suction cups at the two ends, and these are 
pressed against the inner surface of the 
window glass, near the top of the frame, and 
the other ends passed outside the window. 
The small ebonite block attached to the end 
of one length of tubing is then placed on the 
outside of the window, and the result is 
that the aerial rod is left projecting outside 
the window as shown in the sketch. The 
price of this aerial is 14s. complete, and it 
will be found of great value for experi-
mental work. 

case, and 

W EATHER-PROOF 
SUPPORT STRAPS 

Russell's Hertzite 
L.' X PERIMENTER.S of the early days 

will remember the difficulty which was 
experienced in obtaining suitable crrtals 
for use in the simple type of receiver, and a 
considerable degree of popularity was 
obtained with the form of galena kno%n as 
Russell's Hertzite. This was extremely 
sensitive and very little difficulty was 
experienced in locating a good spot, 
although naturally the pressure on the 
contact wire required a little • adjustment 
in order to make the most of the crystal. 
Owing to the increased interest in crystal 
receivers, the maker of this particular item 
has decided to market it again, and it is now 
obtainable as in the old days, complete in a 
box with a suitable cat-Whisker, at Is. A 

suitable detector mount of 
the glass-enclosed type may 
be obtained for Is. 3d.  A 
sketch and details of a crystal 
receiver are supplied with the 
detector.  The address is 
L. G. Russell, " Radiomail," 
Tanworth-in-Arden,  Birm-
ingham. 

TOP 
--- S Ecri on, 

1307-ra m 
S ECT/O N 

RUBBER 
B M W' BL ocK 

Record Valves 
TN addition to a wide range 
I of battery and mains valves 
1/1  standard characteristics, 
t he Record Radio Company 
,lkui  now supply  " Yale" 
valves  for  American  re-
ceivers. The standard valves 
range in price from 38. 3d. 
to 1 Is., and include pentodes, 
()etudes and others. 

The new Philo Demonstration Aerial, seen above will? its waterproof carrying 
in the lower illustration, the method of erecting it. 
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r  BRIEF  RADIO / I 
BIOGRAPHIES-4 
By RUTH MASCH WITZ 

Jane Carr 

JANE CARR, member of the popular White Coons, has never had any 
ubts about her career. At the age of 

two she decided to go on the stage. 
Her first performances were given on 
the landing with her dolls as audience 
seated on the stairs. Later her grand-
father made a small stage for her at the 
top of the house, and Jane used to give 
song and dance exhibitions to her friends. 
While still at school she broadcast— 

conversations between a monkey and a 
Teddy Bear—for which she was paid the 
princely sum of ten shillings. 
Her father is a doctor, and the family 

was against a theatrical career. However, 
at seventeen, immediately she left school; 
she joined a repertory company. She 
studied the leading lady's performance 
in minute detail, and when she fell ill 
Jane was able to take her place. Later 
she joined the Hull repertory company, , 
and toured with the Brandon Thomas! 
seasons. In 1932 she came to the West I 
End and appeared in two revues, and, 
" Mother of Pearl." Since then she has 
been concentrating on films. 
Two Aberdeen terriers are Jane's 

constant companions—in fact, during 
television they have been known to 
become entangled in the apparatus! 
On one occasion before a broadcast at 
St. George's Hall, leaping out of a taxi, 
they were terrified by the crowd and took 
refuge under a car.  On the promise of 
an autograph spectators hastened to 
extricate them. The dogs became more 
frightened and took flight, but were 
eventually captured while listeners waited 
to hear Jane broadcast! 
•  Nora Gruhn 
i M ORA GRUHN, who has broadcast 
I 1 I frequently for all types of B.B.C. 
i programmes,  is another artist  who 
!decided at an early age what her career 
f should be. When three years old " I'm 
i going to be an opera singer," she pro-
! nounced with great solemnity. At nine 
Ishe was a composer. Each song she 
i wrote was higher than the last, and when 
!she sang them to her father who is a 
singing master, he could not fail to be 
impressed. He took her seriously in hand, 
and his training was followed by several 
years at the Royal College of Music, 
where Nora made a study of the piano. 
Then she went to Germany and sang 

sixty roles or so in opera in a small town. 
The audiences, consisting of every grade 
of society, were intensely musical and 
attended the opera regularly. They often 
made presents to the artists which usually 
conristed of flowers and fruit. On one 
occasion Nora was presented with a huge 
basket which was unfortunately insecurely 
fastened. This resulted in a cascade of 
onions and carrots pouring over the stage. 
Next day in the market an old woman 
apologised for the mishap, and presented 
her with two bananas for consolation. 
Nora went on to the Cologne Opera 

House, and since her return to England 
has sung at Covent Garden, taking part 
in the International Season for several 
years. 
A- charming reunion  was recently 

effected when her old nurse, after listening 
to the radio, rang up Nora to ask if she 
really were the child she had looked after 
La.t the age of t hree. 

The British Long-
Distance Listeners' Club I 

More Abbreviations MEMBER R. A. Loveland, of Haywards 
Heath, has sent us a few more com-

monly used abbreviations to add to the 
list which we recently published in this 
column. He also refers to the RST scale 
which we have already discussed, but the 
main terms worth mentioning are as 
follows :— 
QSB—Fading (i.e., Your sigs. are RS, 

QSB to R4). 
QSY—Can you (or shall 1) change 

frequency ? 
BCL—Broadcast Listener. 
DX—Distance, 
FB—Fine Business. 
HI—Laughter. 
Rx—Receiver. 
SKED—Sehedule. 
Wx—Weather. 
There are, of course, many other terms, 

especially in the " Q " Code, and for those 
who wish to obtain a complete list we sug-
gest that they obtain a copy of the G.P.O. 
Handbook for Wireless Telegraph Operators 
from His Majesty's Stationery Office, price 
9d. 

From Portuguese E. Africa 
R. D. E. WHYTE, who is a member 
resident in Beira, sends us an interest-

ing letter in which he concludes by stating 
that he would be happy to hear from 
other members who want a live corres-
pondent to exchange ideas, etc.  His full 
address is P.O. Box 441. Beira, Portuguese 
East Africa, and perhaps those members 
who desire to do so, will communicate 
with him direct. 

Verifications REGARDING the recent controversy 
over QSL cards, another member, 

Mr. Hamilton,of Tadworth, says that during 
1936 he sent out some 150 reports with 
postage, and received 110 cards. " which 
goes to show that a good report does more 
good than junk." He suggests that those 
readers who have not been fortunate enough 
to secure verification cards should try 
again, giving a much more detailed report. 

With the Colt THE Colt All-Wave Three which was 
described some time ago seems to 

have given extremely favourable results in 
the hands of Member F. E.Goffe, of Henley-
on-Thames. He says: "My list is not in 
any particular order. But as I got the 
cricket results and play from VK3LR. 
I think that is pretty good. I also received 
W2XAF,  W2XAD,  W2XE,  1V8XAL, 
W3XAL. 1V9XF, CT1AA, EAQ, OLR, 
TPAL, TFJ, VKSLR, JVN, VK3LR. 
Amateurs:  ON4ZA in contact with 

VE1AW, HKIZ, E18, F3JD, HA8N, SU1KG 
FUIMK, VU2CQ, C5TZ, G6PW, G6QB, 
PAWN, VK3PL, VI2AK, GU2CQ, G5NI, 
GI8N,  G2HC,  EI8L, G6AG,  W3F111, 
W1BLO,  W2IFY,  W3MD,  W12RW, 
W2IK Y, W2SAV. 

• . 
The Best Book on the Subject 

NEWNES' TELEVISION 
AND  SHORT-WAVE HANDBOOK. 

2nd Edition 
By F. J. CA NN 

Prier 3/8 or 41. by Post from the Addis/tint! Dept., 
George Munro Ltd.. Tower Houle. .Sorahamotron 

Street. Strand. London. W.C.2. 
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BARGAINS! 1 
S.G.3  CHASSIS 
with 3 BRITISH VALVES 
LIST PRICE £4:4:0 

BARGAIN 
Carr. Paid 

• LATEST SCREENED-  Complete with 
3 Yokes. 

GRID CIRCUIT, Comprising 
•Screened-Grid, H.F., Detector and Pen-
tode Output Valves.  • Screened wave-
wound coils.  • 2-Gang Air Dielectric 

Condenser.  • Metal  Chassis.  • Only 
9 m.a.  H.T. consumption.  • Illumin-
ated  and Wavelength  Calibrated  Dial. 
• Wave range 200-2,100 metres. •Com-
plete with Valves, black escutcheon and 
all  knobs. 
TH. v....lei-WI  'a..!, 0 iii -iii,g you 
vr.1.. 111411 ,  of English and toreign pro-
grammes v 1th atuannit purity of time 
and remarkable volume.  Available of 
this utonishing halvah, price nob •ioni 

kiemire yours while 1101 last. 
Ste down weans; White e mIS monthly 
payments uf 4.. 

Also s: .•'  Coma. Valves at 45,-, ,-, 3.- down ..r 
psa mcnts or 4/3. 

CASH OR 42, 
C.O.D. 

DC ViN 

HALCYON AUTODYNE 
SHORT WAVE  CONVERTER 

Instantly attached to your present A.C. Mains 
set and makes it an efficient All- Waoe Receirer 

LIST PRICE £3 ;3:0  BARGAIN 

2916 
- WIth 

Valve. 
I  your so 
tIds aliments ur n 

and hear the wh. 
world through yi 
present i• mili 

re,-;aver. Only from N.T.W. I. tt.is fu.srn  emv,ta obty,, . 
stile at this astounding lisnmin peke.  Mecum yours now 
•  FOR L C. M AI NS SETS O NLY  • 

• 14-60  metres.  • No alterations to your  set. 
• Simply attach, and your set is en all-waver, a 
special  switch  enabling  short-ware or broadcast 
reception to be enjoyed at will. • Tuning 
and Sensitivity controls. •Dial calibrated 
degrees. • Walnut finished cabinet. Com-
plete with plug-in adaptor and instruc-
tions.  •  For A.G.  mains sets only. 
6 down secures ; balance in 10 monthly 

payments of 3 -. 

1/6 
DO WN 

BARGAIN 1-valve S.W. KIT 
LIST PRICE 35/-  BARGAIN 

METRE3  19' 12-94 

Kit corn-
prim.. Meta-

ple x baseboard. 
Condenser s, 

switch, valve and 
coil holder.. H.F. choke, terminals, 
slow-motion  drive,  3 coils,  wire, 
and  FULL  WIllING  DIAG12.431. 
Less  valve.  Cash  or  C.O.D. 
Carriage  Paid.  19 ,6.  or  26  down  and 

11. 0 M en , Of  headphone,: and valve 
risialred  ri I: Kit. deposit 26 and 11 monthly 
payment, 'If 3/4. 

6 

• SEN D  FOR  BARGAIN  CATAL OGUE-
Postal Orders must Inc crossed and currency resistered. 

New Times Sales Co 
56 (Pr. W.13), Ludgate Hill, London, E.C.1. 

EST 1974 
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ETTERS FROM 
EADERS 

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). 

A Novel Indoor Aerial 

SIR,-The following idea may prove useful to City dwellers and others who can 
only use an indoor aerial, and wish to get 
the best reception.  I have tried out the 
idea and find it is as good, if not better, than 
most outdoor aerials. The idea is to pass an 
aerial line right up an unused bedroom or 
attic chimney, as shown in the sketch. 

indoor aerial-now my set seems in have 
doubled its pulling power.-G. E. Horrox 
(Manchester). 

Simple One-valver S111,-It is exactly twelve months since I 
became interested in wireless and, of 

course, your valuable paper. In the third 
book I received, you showed a diagram of 
your " Simple One-Valver."  It took me 
two months to get a signal out of it-my 
own fault, not yours. Having got it work-
ing O.K., I converted it into an adapter, 

and used it in conjunc-
tion with an eight-year-
old "Straight 3," and 
enjoyed L.S.  reception 
from the local stations. 
As time went on, I put 
in good short-wave 
components  and  im-
proved it. I am enclos-
ing my log of stations 
received from  August 
19th,  1936,  all,  of 
course, " 'phone " trans.. 
missions. 
Also in two of last 

year's issues were letters 
with reference to " How 
old is a valve ? " Well, 
the valves used in the 
receiver up to one month 
ago were Mullard, one of 
them eight years old 
and two ten years old, 
and they are still used 
and working as well as 
ever in the"Straight 3," 
but when I constructed 
an 0-v-1, I got  new 
valves. 
Now, last of all, I 

desire to get in touch 
with  any S.W.L.  in 
Bolton, either by letter 
or come round and see 
me.-HAROLD WILLETS, 

1, Moorfield Grove, Tonge Moor, Bolton, 
Lancs. 
[The log is too extensive to publish, but 

includes quite a number of IV stations, and 
over 200 G stations.-ED.] 

On Two Valves SIR,-I feel that I must drop you a few 
lines in appreciation of your paper. 

Since I started taking this paper, I must 
say my interest in radio has increased a 
a hundredfold. Se thanks very much for 
your most interesting articles and, for 
special mention, those on amateur trans-
mitting. 
Having seen many S.W. logs published 

in PRACTICAL AND AMATEUR WIRELESS, 
and not seeing one from this district I 
thought maybe mine would be of interest. 
14 me. fone: F3FA, F3PK, VELAW, 

ArElJA, LA1G, HB9BY, HB9A, I1TMT, 
IlSR, SU1CH, SU1KG, VP9G, PY2EJ, 

A general view of Mr. G. E. Hopton's novel indoor azrial. 

Obtain 3 7ft. laths (2d. each), 1 piece of 
wooden hooping off an old tub, 2 pieces 
(6in. long) cut from an old cycle tyre, a 
suitable length of aerial wire, some stout 
binding cord, and a 2-way switch. 
Bend the wooden hoop round until it 

forms an oval, bind the ends of this on to 
the first lath, then work the aerial wire 
inside of this "criss-cross" fashion (see 
sketch). Bind the pieces of old tyre to each 
aide of oval to insulate it from the brickwork 
of chimney, letting the lead from aerial 
run down the aide of the lath to which it is 
bound by a little binding cord at 2-ft. 
intervals. 
As it is gently passed up the chimney 

(care being taken not to disturb any soot), 
bind on the other two laths, connect your 
lead to the switch, which gives the aerial 
line to set, and earth lead (in case of 
lightning). 
Before I tried this idea, I had an ordinary 
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YOH, OZ1NW, H15X, SM7WR, SM5SV 
and 59 AV stations.  These stations were 
heard during the last fortnight. 
The receiver is an 0-v-1 with 20ft. indoor 

aerial. Reports are sent by printed card, 
and I do not use reply coupons.-KEN. 
N. Shunt (Ossett). 

A Good Ten-metre Log 
I have not seen any ten-metre 

reports from this district in PICACTICAL 
AND AMATEUR WIRELESS, I am sending 
mine. 
My receiver is a S.G.-v-2, and goes down 

to 7 metres. For ultra-short waves, I use 
a 12-ft. vertical aerial, while on short 
waves, a 33ft. inverted " L" gives best 
results.  Here is my 10 metre log. 
WICCZ, WIHQN, W1HHU, W1IMA, 

W I ETD,  W1CKF,  W1ZD,  WIJZA, 
WIDEY, W1BQQ,  W1C00,  W1WV, 
W1IYT,  W1ADM,  W1DNL,  W1GDY, 
W2AMM, W2EJO.  W2IEF,  W2GJK, 
W2JQR,  W2DKJ, W2FGV, AV2HWX, 

, W2JKC 
W2FWl,  W3CYIZ, W3AUC, W3EMM, 
W3GIZ,  W3FPL,  W3PC,  W3AIB, 
1V3CWG, W3AKX, AV3FVO, W3GPM, 
W3FKK, W4EDQ, W4BYY, W4BMR, 
W4FT,  W4ANN,  'W4NN,  AV4GRZ, 
W5DUK,  W5DDP, W8FSA,  AV8EBS, 
W8OBX,  W8CHB, W8KTW, W8LWA, 
W8FYC, W8MWL,  W8BDO,  W9ORA, 
W9B0F, W9BHT,  AV9EKD,  YI2CZ, 
YL2CJ, YL2BG,  YL2ZZ. 
I find that most of the W fones on 10 

metres Q,SL, whether return postage is 
enclosed or not, and I have QSL'a from a 
good number of the above. 
Among other stations I have received 

are W2XDV (8.43 metres), which comes 
over about R6-7 every day; WIXAO and 
AV2XEM, two police stations; and W9XAZ. 
I have QSL's from W1XAO-which is 
usually about R8-and W2XDV. 
Alexandra Palace comes in about R7 on 

the loudspeaker. 
A reader asks about W4BYY; in August 

last year I sent him a report for 14 mc. 
reception, and he sent a QSL by return: 
I did not enclose return postage, but as he 
has now raised his power to 450 watts, he is 
probably getting more reports than he can 
cope with.-J. G. COCKRILL ( Westcliff-on-
Sea). 

CUT M S OUT EACH WEEK. 

-THAT an A.C. receiver des'gned tor use on 
60-cycle mains should not be used on mains 
of lower periodicity. 
- THAT an earth lead may often be used as 
an aerial simply by connecting it to the aerial 
socket. 
- THAT when the above procedure is adopted 
It often results in a reduction of atmospheric 
noises. 
-THAT headphones should always be joined 
to a mains receiver through fixed condensers. 
-THAT gas-pipes are not advisable for earth 
connections to any receiver. 

The Editor will be pleased to consider articles of a 
practical nature Rotatable for publication in PRACTICAL 
AND AMATEUR W IRELESS.  Such art ides should Si 
written op one side of the paper only, and should contain 
the name and addriss of the sender.  Whilst the Editor 
.does not hold himself responsible for manuscripts, every 
effort will be made to return them if a stamped end 
addressed  rowelope  is  enclosed.  All  correspondence 
intended for the E.ditot should be addressed : The Editor, 
PRACTIC,AL AND AMATEUR W IRELESS. Geo m. Newto n. 
Ltd., Tower House, Southa mpton Street, Strand, Ir .C.2. 

Owing to the rapid progress in the 'design of wireless 
apparatus and to our efforts to keep our readers in touch 
with the latest detvlopments, we wire no warranty that 
apparatus described in our columns is not the smbiect of 
letters patent. 
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RADio cwBS 
I AND SOCIETIES 
Club Reports should not exceed 200 words in length, 
and  should  be  received  First  Post  each  Monday 
imorning for publication in the following week's issue. 
Awn.   

West London Radio Society THE annual general meeting of the above 
Society was held at Headquarters 

recently,  when , several  new  com-
mittee members were elected, and arrange-
ments for the summer were discussed. 
Meetings are held weekly at Ross and 
Robinson, Ltd., 16, Bond Street, Ealing, 

on Tuesday evenings, at 8.15 p.m. 
All particulars may be obtained from the 
Hon. Sec., D. Reid, 15, Tring Avenue, 
Ealing Common, W.5. 

Radio-Physical and Television Society ON March 2 a demonstration was 
arranged at the premises of Messrs. 

Kamroe Radio Co., Ltd., of an H.M.V. 
television receiver, at which a party of 
thirty members and friends attended. 
The demonstration was entirely successful, 
the members expressing the view that it 
was the best they had ever seen. 
At the lecture given at the society's 

headquarters on March 5, by the President, 
Dr. C. G. Lemon, the subject chosen was 
" Experiments in Light," and mainly con-
sisted in showing how the human eye is 
very easily deceived.  The beginning of 
the lecture dealt with the construction of 
the eye and particular stress was laid on the 
fovea centralis at which the centre of vision 
occurs. 
The main part of the lecture consisted 

of demonstrations showing how the eye 
can be artificially fatigued to different 
colours and thereby giving an entirely 
different colour version of an object; and 
also, by means of rotating discs, colours were 
produced from black and white drawings. 
The society's headquarters have been 

redecorated and a library has been in-
stalled, which contains radio and scientific 
publications, for the benefit of members. 
Two meetings are held weekly: on Wednes-
day evenings at 8.15, when members can 
attend for general discussion, use of library, 
morse test, and calibration of apparatus; 

and on Friday at 8 p.m. lectures are 
given on radio and other subjects. 
Enquiries  concerning  the  society 

should be addressed  to the  Hon. 
Secretary at headquarters, 72a, North 
End Road (off Talgarth Road), West 
Kensington, W.14. 

Southall Radio Society 

ABOUT one hundred people—the beat 
attendance of the season—were pre-

sent to hear a representative of Messrs. 
Lissen, Ltd., give a talk on short-wave 
reception, with special reference to his 
firm's products.  The talk was illustrated 
with lantern slides, and a demonstration 
of several of Messrs. Lissen's receivers 
followed. Conditions for short-wave recep-
tion were reasonably good, and a number 
of U.S.A. stations were received at enter-
tainment strength. 
The most ambitious summer programme 

which the society has ever attempted Is in 
the course of preparation, and interested 
readers should get in touch immediately 
with the Hon. Secretary, Mr. H. F. Reeve, 
26, Green Drive, Southall, if they wish to 
take part in any of the contests arranged. 

r REPLIES IN BRIEF 
1
 The following replies to goeries are giren its 
abbrerialed form either because of non-compliance 
spill, oar titles, or because the point raised is not of 
general interest. 

J. 5. (Hull).  We thank you for your offer, but 
another reader had previously sent an issue and it has 
been sent on to the (pietist. 
W. N. 5. (Fenstanten). We have no details from the 

station in question, but suggest you send them a 
reception report. 
W. N. T. (Via Rotherham). We cannot guarantee any 

receiver to pick up the countries named as conditions 
vary from time to time and in different parts of the 
country.  We can only suggest that the superhet. Is 
the most likely receiver for your purpose and in this 
connection we recommend the Vitesse. Ordinary 7/22 
is quite suitable. 
R. F. T. (N.10).  If sufficient interest is shown in the 

circuit we shall publish details. 
nu. Z. (Matta). The series of articles for the Service 
Engineer which we recently published should meet all 
of your requirements. 
R. G. (Cliettenham).  We do not think you ran carry 

out the process satisfactorily at home.  We suggest you 
send the speaker to a firm who specialises In the work. 
A capacity bridge would be the only satisfactory 
method of carrying out the condenser tests. 
C. H. (Brialiam).  So far as we know all of the pro-

gra llllll es are " electrical transcriptions," or gramo-
phone recordings.  Write to the company concerned 
for full particulars. 
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L. R. (Leeds).  Either the output is not sufficiently 
smoothed, or the receiver circuits need decoupling. 
The latter is an important point. 
E. A. J. (Potts.).  500,000 ohms and .5 megohni 

are one and the same.  Your set is apparently not 
ganged correctly.  We suggest that you re-trim the 
IF, t ransformers. 
J. I. (Aleester).  Unfortunately all of the issues are 

now out of print. 
A. T. R. (Birkenhead). We are not familiar with the 

speaker and suggest that you write to Messrs. 'Asset, 
concerning it.  We cannot advise concerning the 
transformer without further details. 
A. II. H. (Southampton). Try the effect of increasing 

the H.T. applied to the detector valve, as this can cause 
the trouble mentioned. 
R. P. (Walton-on-Thames). We do not carry blue-

prints of commercial receivers, and suggest you write 
direct to Messrs. Telsen, 
W. W. (Crosby Green).  Your query is not clear. 

There are many short-wave condensers and you are not 
restricted to any one capacity.  The capacity governs 
the wave-range of the coil which is in use. 
G. C. (N. 7).  The valves should be suitable and 

approximately 9 volts 6.13. should be used. 
J. H. B. (Broadstairs). The old pattern 6-pin coil was 

not standardised, and we cannot give you connection 
details.  A good local radio dealer should be able to 
trace out the appropriate pins for you. 
H. H. (Marlborough). The battery is not of a higher 

resistance, but a lower resistance.  You are apparently 
confusing voltage and resistance, However, modern 
valves are designed to take 150 volts and, therefore, 
you need not worry about the additional 30 volts. 
Use tappings as with an ordinary H.T. battery to 
obtain maximum results, and then calculate the values 
of resistance for each tapping by measuring the current 
flowing at each point. 
G. M. (Weymouth).  Either 4,000 or 8,000 ohms is 

suitable.  The specified make was Ericsson,. 
C. M. B. (Mitcham).  Apparently the set is unstable, 

and when the efficiency of the stage is reduced the 
instability ceases.  We advise careful attention to lay-
out and to the voltages used in each stage. 
N. F. (Cardiff).  We have not described a set of the 

t ype mentioned. 
G. J. B. (hilly Reath). We have no details of the 

coil anti, therefore, cannot advise you.  It should, 
however, be quite suitable for a simple crystal set. In 
which the efficiency is not very high.  The coils 
mentioned  were  used  in  the  Add-on-Superitet 
Unit. 
J. II. (S WI M I).  The only way to prevent the 

trouble will be to use a transformer for the speaker. 
K. W. C. (Birmingham).  We have no details of a set 

of the type mentioned. 
J. P. N. (Beverley).  We cannot quote a price as 'Sr 

are not certain that the coil unit, for Instance, is still 
obtainable.  Write to Messrs.  Veto  Scott.  Stile 
difficulty may be experienced on the short waves V, 
the mains unit. 
A.5.(W.12). As mentioned previously, the users of 

the apparatus should take steps to prevent the trouble. 
Obtain a form from your local Post Office in order to 
make the necessary complaint.  There is a possibilit y 
that It will shortly be made illegal to use interfering 
apparatus. 
5.0. (Glasgow, C.5).  We cannot trace the set from 

your details.  Can you give further particulars. 
F.E. (Birmingham, 5). A switch must be used, and 

should be of the 3-point t ype.  The aerial or anode is 
joined to the point marked ' tap.'  I.F. means the 
intermediate-frequency. that Is, the frequency into 
which the received station is converted for subsequent 
amplification. 

I Oe had no Radio 
trouble since they fitted 
EDDYSTONE Components-

4-11G1-1 GRAN SHORT WAVE COMPONENTS  
.1* complete .Rellabilizzg aptd Outslanclinei Perybrmance 

SEND FOR ILLUSTRATED LIST.  Striates & C.e.. Ltd. , Ed.lyvone Work.. Birmingham.  Lasiles Service: Welder' Italia. 
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Practical and A mateur Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS. 

Dale of ifdUe.  No. of 
II!imprint 

CRYSTAL SETS. 
Blueprint, W. 
1937 Crystal Receiver  _  ..  9.1.37  PW71 

STRAIGHT SETS.  Battery Operated. 
One-valve : Blueprint, is. 
An-wave Unipen (Pentode)  —  1'W 31A 
Twe-vahre: Blueprint, is. 
Four-range Super Mug Two (I), 
Pen)  ..  ..  .  . 11.6.34  PW3613 

Three-valve: Blueprints, is. each. 
loeleetone Battery Three (I), 2 I.F 
(Trans.)) ..  ..  ..  ..  —  PW10 

Sixty Shilling Three (I), 2LF 
(RC & Tram))  —  ..  ..  —  PW34A 

Leader Three (SG, ll, Pow)  ..  —  PW35 
Summit Three (HF Pen, D, Pen)  8.8.34  PW37 
All Pentode Three (HF Pen, 1) 
.( Pen), Pen)  ..  ..  .. 22.9.34  PW39 

Ball-Mark Three (SO, D, Pow) ..  —  PW 41 
Hall-Hark Cadet (1), LF,  Pen 
(RC))  • •  • •  • •  ..  10.3.35  PW48 

F. J. Camm's Silver Souvenir (II F 
Pen, D (Pen), Pen) (All-Wave 
Three)  ..  ..  ..  ..  13.4.35  PW49 

Genet Midget (D, 2 LF (Trans)).. June '35  P511 
Cameo Midget Three (D, 2 Lk' 
(Tram)) ..  .,  ..  .. 

1936 Sonotone Three-Four (Hi' 
Pen,  BF  Pen,  Westector, 
Pen)  ..  ..  ..  ..  17.8.35  PW53 

Battery AU-Wave Three (1), 2 Lk' 

The Monitor.SHF Pen, D, .Pen) ..  —  PW55 PW 61 
(RC))  •  ,_.  •  • •  — 

The Tutor Three (H V Pen, D. Pen)  21.3.33  PW62 
The Centaur Three (SO, ll, 1') ..  —  PW64 
'e Gladiator Ali-Wave Three 
(HF Pen, D (Pen), Pen)  ..  29.8.30  YWCA.; 

F. J. Camm's Record All-Wave 
Three (HF Pen, 1), Pen)  _  31.10.36  PW 69 

The " Colt " Ail-Wave Three (ll, 
2 LF (RC & Trans))  ..  ..  5.12.38  PW72 

Four-valve: Blueprints, Is. each. 
Fury Four (2 SO, I), Pen) . .  —  PW 11 
Beta Universal Four (SG, D, LF, 
Cl. II)  —  .*  ..  ..  —  1'W17 

Nucleon Clans 11 Four (SO,. 1) 
(SG), LF, Cl. B).. ..  ..  0.1.34  PW3413 

Fury Four Super (SO, HI M, Pen)  —  PW:14C 
Battery Hall-Mark 4 (1IF, Pen, I), 
Push-Pull)  ..  ..  ..  —  PW40 

F. J. Camm's " Limit" Ali-Wave 
Four (HF Pen, 1), I.F, 1')  ..  26.9.36  PW67 

Mains Operated. 
Two-valve: Illeepriab, U. each. 
A.C. Twin (D (Pen), l'en)  ..  —  PWI8 
A.C.-D.C. Two (SG, Pow)  ..  7.10.33  PW31 
Selectone AC. Radiogram Two 
(I), Pow)..  _  ..  ..  —  PW 10 

Three-valve: Bl upriats, is. each. 
Double-Diode-Triode Three (HF 
Pen, DDT, Pen)..  ..  ..  —  PW23 

D.C. Ace (SG, D, Pen)  ..  ..  —  PW25 
AC. Three (SO, I), Pen) ..  ..  —  3'W29 
AC. Leader (HF Pen, ll, Pow) ..  7.4.34  PW35( 
D.C. Premier (HF Pen, D, Pen) .. 31.3.34  PW351I 
Ublque (HF Pen, D (Pen), Pen)..  28.7.34  1'W36.11 
Armada Mains Three (HF Pen, 1), 
Pen)  ..  —  ..  ..  18.8.34  PW38 

F.J. Census's A.C. All-Wave Silver 
Souvenir Three (HF Pen, 1), 
Pen)  ..  ..  ..  ..  11.5.35  PW50 

" Ali-Wave " LC. Three (D, 2 LF 
(RC))  ..  ..  ..  ..  17.8.35  PW54 

LC. 1936 Sonotone (BF Pen, Hi 
Pen, Westector, Pen)..  ..  —  PW56 

Mains  Record  All-Wave  3 
(HE Pen, 1), Pen)  .. .. 5.12.30  PW70 

Peer-valve: Blueprints, is. each. 
A.C. Fury Four (S(1, SO, 111, Pen)..  —  PW23 
AA'. Fury Four Super (SG, SG, D, 
Pen)  —  . .  ..  . .  —  PW34D 

AA'. Hall-Mark (11F Pen, D, Push-
Pull)  ..  ..  ..  ..  —  PW45 

Universal Mall-Mark (HF, Pen, 1), 
Push-Pull)  ..  ..  ..  9.2.35  PW47 

SUPERB ETS. 
Battery Sets: Blueprints, is. each. 
£3 Superhet (Three Valve)  .. 
F. J. Camm's 2-valve Superbet 
Two-Valve  ..  ..  ..  13.7.35  PW52 

F. .1. Camm's £4 Superliet  ..  —  PW5S 
F. J. Ca mm's " Vitesse " Ali-Waver 
(5-valver)  27.2.37  PW75 

Mains Sets: Blueprints, is. sac. 
LC. £5 Superhet (Three-valve)..  —  PW43 
D.C. £5 Superhet (Three-valve)..  1.12.34  PW42 
Universal  £5  Superhet (Three 
valve)  ..  . •  —  • •  — 

F. J. Camm's A.C. £4 Superhet 4..  —  PW59 
F. J. Camm's Universal £4 Super-

8.6.35  PW:11 

PW40 

PW44 

PW110 
" Qualltone " Universal Four '  113.1.37  PW73 

SHORT-WAVE SETS. 
Two-valve: Blueprint, Is. 
Midget Short-Wave Two (1), Pen)  15.9.34  PW38A 

Three-valve: Blueprints, i. each. 
Experimenter's Short-Wave Three 
(so, D, Pow) .. 

The Prefect 3 (I), 2 LF (RC and 
Trans)) .. . 

The Bandspread S.W. Three (HI 
Pen, D (Pen), Pen)  . 

" Tele-Cent" S.W.3 (SO, D (SO), 
Pen)  . • 

Three-valve: Blueprint, is. 
F. J. Camm's ELF Three-valve 
Portable (HF Pen, D, ('en) .. 

Fenr-valve: Blueprint, Is. 
Featherweight Portable Four (SO, 
D, Lk', Cl. 13)  ..  — 

MISCELLANEOUS. 
S.W. Converter-Adapter (I s else)  —  PW48A 
AMATEUR WIRELESS AND WIRELESS MAGAZINE 

CRYSTAL SETS. 
Blueprints, GC each. 
Four-station Crystal Set ..  12.12.38  A W427 
1934 Crystal Set .  —  AS1:445404 
150-mile Crystal Sit  —  AI 

STRAIGHT SETS. Balmy Operatel. 
One-valve: Blueprints, is. each. 
B.B.C. Special One-valver  A W387 
Twenty - station  Loudspeaker 
One-valver (('lass B)  AW449 

Two-valve: Blueprints, is. each. 
Melody Ranger Two (ll, Trans)..  -  A W333 
Full-volume Two (SO det. Pen)..  -  A W:3163 
B.B.C. National Two with Lucerne 
Coil (1), Tram)  —  AW377A 

Big - power Melody Two with 
Lucerne Coll (St:, Trans)  —  AW338A 

Lucerne Minor (D, Pen)  —  A W428 
A Modern Two-valver  July '36  WM409 
Three-valve: Blueprints, is each. 
Class 13 Three (D. Trans. Class B) 
.New Britain's Favourite Three 
(1), Trans, Class B)  ..  15.7.33 

liome-built Coil Three (SO, ll, 
Trans)  .. 

Fan and Family Three (1), Trans, 
Class B) 

£5 is. SA1.3 (SG, D. Trans)  .. 2.12.33 
1934 Ether Searcher; Baseboard 
Model (SO, D, Pen)  .. 

1934  Ether Searcher:  Chassis 
Model (SO, ll, Pen)  .. 

Lucerne Ranger (SO, 1). Tram).. 
Cossor Melody Maker with Lucerne 
Coils 

Milliard  Master  Three  with 
Lucerne Coils  .. 

£5 5s. Three: De Luxe Version 
(S(1, ll, Tram)..  19.5.34 

Lucerne Straight Three (D, RC, 
Trans)  ..  ..  — 

All-Britain Three ( HF Pen, D, Pen)  — 
" Wireless League" Three (Hie 
Pen, ll, Pen) . . 3.11.34 

Transportable Three (SO, D, Pen)  — 
£6 Os. Radiogram ( D. RC, Trans)  — 
Simple-tune Three (S(1, D, Pen).. June 
Economy-Pentode Three (SG, 1), 
Pen)  ..  Gel. 

"W.M." 1934 Standard Three 
(SO, ll, Pen)  ..  — 

13 3s. Three (SG, D, Trans)  .. Mar. '34 
Iron-core Band-pass Three (SG, ll, 
QP 21) _  .. June '34 

1935 £6 M. Battery Three (SG, ll, 

25.11.33 

29.8.38 

30.1.37 

PW30A 

PW63 

PW68 

1.'W74 

16.5.36  PW65 

PW12 

A W3S8 

AW394 

-  AW404 

AW410 
AW412 

-  AW417 

-  AW419 
-  A W422 

-  AW423 

-  AW424 

A W435 

A W437 
AW448 

A W451 
WM 271 
WM:318 

'33  W31327 

'33  WM337 

W5I351 
WM354 

W51362 

WM371 
PTP Three (Pen. D, Pen)  .. June '35  WM398 
Certainty Three (5(1, D. Pen)  Sept. '35  WM393 
Minitube Three (SO. I), Tram) .. (Irf.  '35  W51396 
All-Wave Winning Three (SO, I), 
Pen)  ..  Der. '35  VV M ioo 

Feur-valve: Blueprints, Is. U. each. 
65s. Four (SG, 1), RC, Trans)  — 
" A.W." Ideal Four (2 SG, ll, Pen)  16.9.33 
2 H.F. Four (2 S(1, D, Pen) .  — 
Crusaders' A.V.C. 4 (2 HI, ll, 
QP 21)  13.8.34 

(Pentode and Class B Outputs for 
above: Blueprints, 6d. each).  25.8.34 

Self-contained Four ($O, ll, LF, 
Class B) .  Aug. '33 

Lucerne Straight Four (SG, D, Li, 
Trans)  ..  — 

£5 5s. Battery Your (HF, D, 
2LF)  Feb. '35 

The H.K. four (SG, S(1, I), Pen) Mar. '35 
The Auto Straight Four (ilk' Pen, 
HI Pen, DDT, Pen) ..  Aprir38 

Five-valve: Blueprints, Is. Sd. each. 
Super-quality Five (2 11F, ll, RC, 
Tram) . .  May '33  W M320 

Class B Quadradyne (2 SO. D, LF, 
Class 13) . .  .. Dee. '33  W M344 

New Clatut-B Five (260, D, 
Class 13)  — Noe. '33  W31340 

Mains Operated. 
Two-valve : Blueprints, is. each. 
Consoeleetric Two (l), Pin) A C.  —  AW403 

A W:170 
A (('402 
A W421 

AW 445 

AW445A 

W111331 

W51350 

WM381 
WM334 

W5I401 
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Then issiepriet• are ottaen Nil mire. 
Co.ies of appropriate lemurs containing descrIptkeu of 

these sets can in igonie vases he rupplled at the following 
prices, lehleA ara additional to the coat of the Morpriat.  A 
dash before the Blueprint Number indicates that the Issue is 
out of print. 

Issues of Practical Wie•line  44. Post paid. 
Amateur Wireless ..  44. 
Practical Meehanies..  715. 
Wirelaes Nagano, •  • • 13 

The hides letters which precede the Blueprint Number 
Indlentes the periodical in •hich thi description appean 
thus PW refers to PRACTICAL W  AW IR Areateirr 
Wireless, P31,to (Practical .11c.hanirs, WY to  Wirekes 
Maraeloe. 
Send 1preferably) A postal ooler to rover the cost of the 

blueprint and the home Ist •ulp• over sd. unaccept•blel. to 
PRACTICAL ago ARA TR l'  W ',MUMS Blueprint  Dept., 
Geo. Newnea, Ltd.. Tower House, Southampton Street, 

Strand, W.C.2. 

Economy A.C. Two (D. Trans)A.C.  — 
Unicorn A.C./D.C. Tao (D. Pen)  Sept. '35 
Three-valve: Bluepriets, is. each. 
Home-Lover's  New  All-electric 
Three (SO, D. Tram) A.C. 

S.O. Three (SG, D, Pen) A.C. 
A.C. Triodyne (SO, D, Pen) A.C.  19.8.33 
AA'. Pentaquester (Hi" Pen, D, 
Pen) A.C.  23.6.34 

Ilantovani A.C. Three (HF Pen, 
ll, Pen) A.C. 

£15 15s. 1936 LC. Radiogram 
(BF, D. Pen)  Jan. '38 

Feur-valve: Blueprints, Is. 64. each, 
All•Metal Four (2 SO, 1), Pen) .. Jidy '33 
Harris Jubilee Radiogram (BF 
Pen, 1), LF, P) .  May '35 

swim+ En. 
Battery Sets: Blueprints, Is. U. each. 
Modern Super Senior  — 
Varsity Four  Oat. '35 
The Request All-Waver  June '36 
1935 Super Five Battery (Super-
het) 

WM286 
WM394 

A W383 
A WBOO 
A W399 

A W439 

WM374 

WM401 

W5I328 

WM380 

W51375 
WM395 
W131407 

—  WM379 
Mains Sets: Blueprints, is.. 6d. each. 
1934 A.C. Century Super A.C.  —  A W425 
Ileptode Super Three AA'.  .. May '34  WM359 
" W.M." Radiogram Super AC.  —  W51:106 
1935 A.C. Stenode..  Apt. '35  WM365 

PORTABLES. 
Fur-valve: Blueprints, Is. 6d. each. 
Midget Class B Portable (SO, D, 
IX, Class B)  .. 20.5.33  A W389 

Holiday Portable (SG, D, 
Class 13)  —  1.7.33  A V1393 

Family Portable (HF, ll, RC, 
Tram)  ..  .  .. 22.9.34  AW447 

TWO H.F. Portal:le (2 ▪ SG, I), 
QP21)  June '34  WM363 

Tyers Portable (SG. ll, 2 Trans)  —  W.51367 
SHORT-WAVE SETS—Battery Operated. 

One-valve: Blueprint', is. each. 
5, (V. One-valver converter (Prier 6d.) —  A W329 
S.W. One-valve for America  .. 23.L37  A W429 
Some Short-Waver  —  AW452 
Twe-valve: Blueprints, le. each. 
Ultra-short Battery Two (SO dct., 
Pen)  Feb. '36  W 5402 

Dome-made Coil Two (D, l'en)  —  A W440 
Three-valve: Blueprints, Is. each. 
World-ranger Short-a as e 3 (D. 
RC, Tram)  ..  A W355 

Experimenter's 5-metre Set (D, 
Trans, Super-regen)  ..  30.6.34  A W438 

Experimenter's Shott-wave (SO, 
D, Pen) ..  Jan. 19,'35 AW463 

The Carrier Short-a aver (SO, I). 1') July '35  W M390 
Fenr-valve: Blueprints, Is. N. each. 
A. W. Short-Wave World-Beater 
(HF Pen, ll, RC, Trans)  ..  -  AW4313 

Empire Short-waver (SO, D, RC, 
Trans)  ..  -  (VM313 

Standard Four-valvet Short-waver 
(SO, 1), LF, P)  .. Mar.' 35  WM383 

Superhet: Blueprint, Is. U. 
Simplified Short-waver Super  .. Nor. '35  W11397 

Mains Operated. 
Twe-valve: Blueprints, is. each. 
Teo-valve 5Iains short-stayer (1), 
Pen) A.C.  -  AW453 

" W.51." Band-spread Short-waver 
(0, Pen) A.C./1).c.  -  WM368 

" W.51." Long-wave Converter  -  WM380 
Three-valve: Blueprint, Is. 
Emigrator (SG, ll, Pen) A.C.  -  WM352 
Few-valve: Blueprint, Is. U. 
Standard Four-valve A.C. Short-
s% aver (SO, 1), RC, Trans)  Aug. '35  WM391 

MISCELLANEOUS. 
Enthusiast's Power Amplifier ( I /6) June,'35  WM387 
Listener's 5-watt A.C. Amplifier 
(116)  Sept. '35  W31392 

Radio Unit (2v.) for W11392  .. Nor. '35  WM393 
Harris Electrogram (battery am-
PlIfter)(1/-)  • .  Dee. '35  W51399 

De-Luxe Concert A.C. Eleetro-
grain  Mar.'36  W5I403 

Hew Style Short-waver Adapter 
(II-)  June '35  WM388 

Trickle Charger (6d.)  Jan. 5, '35 A W482 
Short-wave Adapter (1/-)..  .. Dec. 1, '34 AW458 
Superhet Converter (I/-)  Dec. 1, '34  AW457 
B.L.D.L.C. Short-wave Converter 
(1/-)  May, '311  WM405 

Wilson Tone Master (10  .. June '36  WM400 
The W.M. A.C. Short-Wave Con-
verter (II-)  Jute '36  WM408 
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This  unique  II milts., 
snows  the  en y way 
to secure A.M.I.C.E., 
A. X. I. Mech. E.. 
A . X . / . E . E.. 

•  A. M.I. A. E., 
A .M.I. W. T.. 
A.N.I.R.E.,  o d 

q113111 P31 tons, 

WE GUARANTEE-
.-  •• NO  PASS — NO 
FEE."  Details are Risen oi 
over 150 Diploma Courves in ali 

branches of Civil. Mech., Elec., 
Motor, Acro., Radio and Television En. 
gineering. Building. Government Employ-
ment, et... Write h,r :Ids enlightening Handbook 

• o.d.iy FREE and po“ free. 
Pritilh Institute of Engineering Technology. 
4116. Sluilrescesre Howse. 17, IS. 19. Stratford Pl.. 119.1 

PRACTICAL AND AMATEUR WIRELESS 

EASY TERMS 
W E  O FFER  T HE  L O WEST  TER MS 

F OR A LL R A DI O SETS. 
iladiorrszos, LOU ispeakers,  alves, ,nd all amens:gm., It wIll 
Pay 100 to seems oar quotatron—Send list of req.iirementv end 
or will quote by return.  I rotopt Delivery.  Cash and Can. 
Ill goods Carnage Pa  Established 1026 t'llione  Ws. I 1577. 

T HE L OND O N R A DI O SUPPLY C O.. 
1 1. Oat Lane. Noble St.. London. E.C.2. 

REC ORD 
The quality valve in the 
COMPLETE range 

RECORD RADIO LTD, 2 3, Eldon Street, E.C. 

EARN EXERA MONEY '‘',:,'"Z„:11th, enomirafe..„.. 
'octal( Ftc.  Complete with Poor U M'. Spiekes, and Volume Can-
.,t. Push-Pull Push-Pull output. It ill 
ir,posioce  Urtoriophorie 
Itecordinga or Radio at 
lull  Band  strength. 
Supplied ready for con-
necting to plcioup or 
microphone.ForADmahm  sza 
only.  Price 1S-5-0 net, 
joi. monthly. tic.1 for full ivirloculor .  Rest!, t,i 

B.P.S. Electrical Co., 662. Victoria Rosa. Romani. Easel. 

PATENTS AND TRADEMARKS. 
KINGS PATENT AGENCY tDirector: it. T. King. 

Patent Agent).  Advice, Handbook and Con-
outations free. -146A, Queen Victoria SC-ect, 
Phone: City 6161. 

FREE  A D VICE  B UREA U 

This coupon lIt available init :I April 1:it It. 
and must be attached to all letters containing 

queries. 

COUPON 

M.P.H. EJectrical Co. . 
McCarthy Radio, Ltd. 
New Times Sales Co. . 
Pete-Scott Co., Ltd.' 
Premier SuPPIY Stores 
Record Radio  . 
Stratton and Co., Ltd... 

PRACTICAL AND AMATEUR WIRELI:,:tS. 
3,4/37. 

• 

ADVERTISEMENT INDEX 
British Inst.tute of Engineering 1 es huoloes 

/node Back COIVI 
International Correspondence Schools, Ltd.  .. 65 
Kings Patent Agency  —  • •  .. head Bark Cover 
London Radio Supply Co  . hut& Bac  Cover 

. loss de Back Cover 

. Inside Back Cover 

.  Back tover 

RADIO BARGAINS 

AMAZING, PRICES,  I lead. "liters Allow.  Al 
wave A.C./DC. Table models, £8/15/-.  1937 

superhets, 17/15/6.  1937 Radiograms, listed 18 pis. 
MY  Price £12/10/-.  Sealed cartons.  A.C./9).c. 
/impacts, 5 valve, 613/-. Other bargains.  American. 
English valve replacements.  Components, Speakers. 
Stamp for list.  Full stock.  Amazing all-wave For-
unison models. Trade suppiied. —Lit t ler, The Midland 
I, Ales% 2, Barra: Lune. Coventry. •Photie: 5933 

RECEIVERS, CO MPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 

SGUTH ERN RADIO'S Wireless Bargains :;ill goods guaranteed and sent post paid. 
DECEIVE:Rd.— Vidor 3-valve battery sets.  ,Model 

C.N. 212, complete, In attract Ise walnut cabinet, 
wit li 3 Milliard valves, moving coil speaker, batteries, 
and accumulator, new, in sealed cartons:  £317/6 
dist 6i guineas). 

VIDOR 3-valve Battery Portable Receivers, com-
plete with 3 Osram valves, special 'Vidor long 

life batteries and accumulator, moving coil speaker 
brand new, in nettled cartons; £3/17/6. LECILLE. -5-valve American Midget set s, complete 

with 5 valves, moving coil speaker, ready for use 
on :my mains 100-250 volts A.C./D.C., long and 
medium waves; 0/15, new, in sealed cartons. 
0 EC ORD  CHANGERS.--Garrard  Model  R.C.4, 

plays automatically and changes eight 10In. or 
12in. records of any kind; new, in sealed cartons ; 

Motors. —CDIlaro electric radio-
A...3  gram units, for A.C. or D.C. mains, 100-250 
volts, fully auto stop, complete with pick-ups, can be 
used on any mains, brand new, In sealed cartons, 
37/s;  Collar° electric radiogram units, complete 
with piek-up and fully auto stop, for A.C. mains only, 
37:8 each ; Collar° spring gramophone motors, with 

turntables, complete with all:accessories, 11/--; 
all Collar° motors are brand new, in sealed cartons. SPEAKERS.--Cclestion Soundex permanent mag-

net, 10/-;  Telsen permanent magnet, with 
10-ratio transformer, to suit any receiver, 12/6; 
Telsen loudspeaker units, 2;6; all brand new and 
boxed. 
CsOILS. —Telsen iron core, W349 (Midget size), 4/-; 

t ype W478 (twin), 0/- pair; type W477 (triple), 
161- per set: type W476 (triple superhet , selector and 
oscillator). 16/- per set.  Telseh short-wave coils, 
matched set of three, 4-pin bases, 12-26. 22-47, 41-94 
metres, 5,'- per set; Telsen dual range H.F. trans-
former and aerial coils, type W154, 3/. each ; all 
ganged coils complete on base with switch; Telsen 
I.F. transformer coils, II() ke/s, 5,'-;  Telsen dual 
range coils, with aerial series condenser incorporated, 
ty pe W76, 4/-; Telsen aerial condensers, with shorting 
twit ch, 2!-; all Telsen components brand new, in 
sealed cartons. 

AMERICAN Valves. —A full range of valves for all 
American receivers: 13/- each. MIsCELLANEOUs Bargains. —All brand new, in 
iirigitial  sealed  cartons:  Telsen  A.C./D.C. 

multimeters, test anything, radio or electrical, 8/6: 
Telsen 2-range voltmeters, 8/-;  3-range Dieters, 
including milliarnps, 4/-;  Ace (P.O.) microphones, 
with transformer, ready for use with any receiver, 
4:6; Bell transformers, 200-250 volts input, 3, 5, or 8 
volts output, 3/6: Morse signal units, incorporating 
buzzer, tapper an-I flash, with international code, 
complete with batteries and bulb, 3;9 each: Marconi 
24 and Q type valves, useful for short-wave experi-
ments. 1/6;  lightweight headphones, double-pole, 
4.000 ohms each earpiece. 3,'- pair. 
D liGENTONE  Eliminators, A.C. 200-250 volts, 

t ype W5a, with trickle charger, 37/6. 
CoUTHERN RAD10. —Branches at 271-275, High 

Willesden Green, N. W.10;  48, Lisle St., 
London, W.C.2.  All mail orders to 323. Easton ltd., 
London, N. W.1. SOUTHERN RADIO, 323, F.nston Rd., London, 

N W.1 (near Warren St. Tube). 'Phone: Euston 

HE ADPIIONES. —Guaranteed,  Sterling, B.T.H., 
Nesper, Siemens,  Brandes, etc., 2,000 

ohne, 2 ; 4,000, 51-. Postage 6d.  Special. Ericsson. 
4,0o0 olinis, as new, 7/6.  Telefunken,  adjustable, 
2,000, 4,000 ohms, 7/8.  Crystal Sets, Burne-Jones. 
Complete, guaranteed, 5/6.  Ditto, double circuit, 5,'-. 
Sensitive permanent, detectors, 1 O.—Post Radio, 
1S3. Caledonian Road, London. N.1. 

MISCELLANEOUS 

L EEDS' SPECIAL OFFER! 

.!.. EACH.  ALL POPULAR TYPES 
A3IERICAN  VALVES,  INCLUDING 

(11C7. GCS, 6FC, 2.5AC, 447. 

L EEDS--G6, NEW G1160111E, LEEDS. 

REPAIRS 

ALL British or American sets repaired or modernised 
by  qualified  engineers.  Satiafled customers 

throughout I he World are your guarantee.  Send 
to-day for free estimate--free collection 10 miles 
radius of London.--Scott-Sessions and Co., Exchange 
Works, Dukes Avenue Muswell Hill, London, N.10. 
'Phone; 'Tudor 4010. 

SHORT WAVES 

SHORT WAVE on a crystal set.  Pull building 
Destruction and crystal 1/2 post TwId. —Radioniall. 

I's  orth-in-Arilm, Wzralekshire. 

AAcCAVE11-1,1 

NEW BATTERY 
ALL-WAVE SUPERHET 

The uitl  receiver of its type now on the British market. 
Results on all 3 wavebands equal to mains receivers of 
equivalent type.  Latest  technical  developments 
incorporated lit circuit.  Latest types salves, trots-
formers, tuning coils, switches, etc. 

Specification In brief: radio frequency aniplifler, first 
detector with reeparat e (node oscillator, I.F. amplifier. 
double diode detector, I,. F. amplifier, low consumption 
pentode output. MANX'. Volume control and tone 
control both operative on gramophone.  Illuminated 
dial  with station  names.  Wave-range:i:  0%52. 
200-550, 900-2,000 metres. 

ALL-MAINS ALL-WAVE SIX 
with radio frequency stage 

Complete 
with  6 
B.V . A . 
valves. 

"In. luxe " C, valve IrCeelVel. Wilis , rah: perf. ,1111:Jlee (areeia•ly 
recommended for tropica. and foreign reception conditions). 
Built on special eadmium.piatel it gauge steel chassis. Valley 
iron-eored I.P. eons.  L.tr.wound During coll..  S wave-range. 
—16.6-2,000 metres. Illuminated " Airplane " dial with till,, 1.1 
station names. Miero.vemier 2-speed drive 
Circuit .omprises  Pre-selector radio frequency amplifier foperatite 
on all warehands), triode-hesode hequency changer, double hand-
pass coupled I.P. amplifier, doulde diode detector,  appticd 
to 3 preceding vane..  mnplifler and pentode output. Viilluble 
t(11, V061101 and volume control 4,PClite on laktliJ Usti gramophone. 

All McCarthy receivers supplied complete pith valves, 
knobs, pilot lamps, leads, mains cable and pi n.  12 
months guarantee. 

Deferred terms on application or through London 
Radio Supply Co., It, Oat Lane, E.C.2. 

Oath with order on 7 days' approval.  Also write for 
illustrated catalogue of complete range of all McCarthy 
receivers. 

1)AIG110 [TU. 
44a,Westbourne Grove, London, W.2 

I .0.: Elaystoatsr 3201, c 
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A WONDERFUL OPPORTUNITY FOR YOUNG MEN 

FIRST PARTS  " 

NOW ON SALE r 

- 

TO 8f, COMPLEIED IN 480trf 32 WEEMS PARTS paw,. 

puce  sr 1\ 

1\tIci 

PR ODU f jIlit) :: 1 1Siovi rtoSikLul: TESTI N G. OF AIRCRAFT 

IN 

14AINIE V:IttEe.. 

, 

GEORGE %Vs's  LI MIT 

FREE DATA SHEET is given with 
every part throughout this work. 

ORDER FORM 

7'n Newsagent 

Please supply each week one copy of Newnes' Important New Part 
Work, " MAO ENGINEERING,  l/- weekly. 

Name 

Address 

"AERO ENGINEERING'. is also  obtainable  direct from the 
Publishers, GEORGE NEWNES, LTD., Tower House. Southampton 
Street, Strand. London, W.C.2. (1l2i each part post free). 

-) TO BE COMPLETED 

(1. 

IN ABOUT 

32 
WEEKLY PARTS 

WEEKLY 

Very  Brief Outline of 
" AERO ENGINEERING" 

ESSENTIAL REQUIREMENTS OF MODERN AERO-
PLANES.  PRINCIPLES OF FLIGHT. SURVEY OF 
MODERN AIRCRAFT PRODUCTION.  WORKSHOP 
PROCESSES  USED  IN AIRCRAFT PRODUCTION— 
Bench Work—Marking Qut—Drilling, Reaming and Tapping by 
Hand—Measuring and Gauging. 

MACHINE TOOLS—Turning and Boring—Drilling, Milling, 
Grinding—Reamering—Screw Cutting—Capstan Work—Tool 
Setting—Planing and Shaping—Gear Cutting.  SHEET AND 
PLATE METAL WORK—The Rolling and Drawing of Tubular 
Sections—Metal Spinning—Panel Beating.  COMPONENT 
JIGS. AIR FRAME JIGS.  

MATERIALS USED IN AIRCRAFT CONSTRUCTION— 
Steels and Alloy Steels—Aluminium, Duralumin fink other 
Aluminium Alloys. HEAT TREATMENT. THE ANODIC 
PROCESS. METAL CUTTING. WELDING. SOLDERING 
AND BRAZING. RIVETING. INSPECTION -STANDARDS 
AND METHODS. WOOD AND WIRE CONSTRUCTION. 
METAL FRAME CONSTRUCTION.  LANDING- GEAR. 
HULLS AND FLOATS. AIR FRAME ASSEMBLY. ENGINE 
INSTALLATION. AEROPLANE INSTRUMENTS. 

FITTING THE ELECTRICAL EQUIPMENT. RIGGING. 
GROUND EQUIPMENT. AEROPLANE MAINTENANCE. 
THE INSPECTION SCHEDULE :—Main .Planes—Centre 
Section—Petrol System—Empennage—Fuselage Controls—Under-
carriage—Skid—Air Screw—Instruments—General 'Equipment — 
Lubrication—Final Check, etc., etc. 

Written by men with years of experience in the Aircraft 
Industry.  Over IAN specially taken "action" photo-
graphs and drawings, etc. Also many tables and data. 

-.101 
FILL UP 
THIS 
FORM 
TO-DAY 
And hand to your News-
•gent so that you Sr. 
certain to receive " Aero 
Engineerineeach week. 

Lid 

Putaished every Wednesday by agouti Nswwws, LIXTTICD, Tower House, Southampton Street, Strand, London, W.U.z, and Printed In Engiatrla 
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